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Emergency Response & Planning 

Most emergencies that occur in San Luis Obispo County can be managed by law 
enforcement, fire, rescue, and emergency medical services that are available within the 
cities and uninco!porated areas. During a disaster or other large scale emergency, however, 
these agencies may be overwhelmed and may not have sufficient resources to respond to 

". all calls for assistance. Additionally, disasters often create emergency situations that are 
not comrnonlyfaced on a day to day basis. To effectively respond to emergencysituations, 
San Luis Obispo County has developed and adopted a number of emergency 
preparedness plans 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 County OHice of Emergency Services 
The prirnaryresponsibilities of the CountyOffice of EmergencyServices (OES) include 
the following: 

o Planning for response to disasters and unusual emergencies throughout the 
uninco!porated area of the Counry. 

o Coordinate disaster response efforts of various agencies, cities, and districts throughout 
the Counry. " ,. 

o Provide public information to the cities and uninco!poi-at~d areas of the Counry . 
during a large emergency' 

o Disseminate information such as stonn warnings to the public. 
o Provide emergency planning assistance to any jurisdiction in the County 
o Coordinate multiple jurisdictional disastertraining drills. 
o Provide information to the public on matters related to emergency preparedness 

and threats that the Colmty faces. 
o Maintain mutual aid procedures for public works agencies. 
• Provide nuclear power plant emergency response~:aining to the Counry, cities, and 

vanous agenCIes. . . . 
o Interact with the Federal Emergency Management Agency (FEMA) , the State Office 

of Emergency Services, local governments, and utiliry companies, to ensure that 
adequate emergency response procedures are maintained. 

In the event of a disaster or other emergency, the role of OES is to assist in coordinating 
emergency response activities throughout the County If necessary, the Counry Emergency 
Operations Center (Ec::>q would be activated to help coordinate disaster response actions. 
EOC would be staffed with representatives from the County OEe, Fire Department, 
Sheriff, California Highway Patrol, County Health Department, State Office of 
Emergency Services, the Red voss, public utilities, and other Counry departments. One 
of the primary responsibilities of EOC is to prioritize the deployment of resources such 
as fire trucks and law enforcement units. EOC establishes response priorities from 
information and reports that may be received from a variery of sources, including the 
Sheriff Department's Aero Squadron which can perfonn aerial damage assessments, 
law enforcement and fire departments, 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 
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OES is responsible for the operation of the Emergency Alert 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 CountyOES is to assist in emergency and disaster recovery operations. 
This Can include coordinating the provision of shelter for victims, follow-up building 
inspections, 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 OES 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 EOP 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 
(CDF) or city fire departments. EOP provides support for the agencies that have the 
primary responsibility for responding.\o.an. emergency inciden(."EOP.is primarily 
comprised of five emergency p!;vtS': 1) 'the Earthcjuake'Respons~pian;2) Hazardous. 
Materials Emergency Response phn; 3) Dam Failure Evacuation Plan; and 4) Nuclear 
Power Plant Emergency Response Plan; 5) Storm Emergency Plan. 

Another important component of the County's emergency response planning and response 
program is the Standardized EmergencyManagement System (SEMS). SEMS was created 
as a result of the 1991 East Bay Hills Fire in Oakland, California, with.,the passage of 
Senate Bill 1841 (Government Code section 8607). This legislation wenfinto effect in 
September 1994, and is intencieci.lgiJnprove the coordination of state and local emergency 
response in California. In respo~e to., ~E¥S legislation, and other cqoperative efforts 
between emergency response agencies·that are located in San.Luis.Obispo.County;· 
emergency response plans that have been adopted by the County and each of the county's. 
seven cities are similar in content and format. In Grover Beach, Morro Bay, and the 
Gty 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 for maintaining local emergencyresponse 
plans. 

The implementation 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. 
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Multi-Agency Coordination 
TIlls function 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 
jurisdictions or between agencies at different levels, such as between cities, and between 
cities and the county. 

Mutual Aid Agreements 
In California, a Master Mutual Aid Agreement was originally signed in 1950. Under this 
agreement, cities, counties, and the state joined together to provide a program of voluntarily 
providing services, resources, and facilities to jurisdictions when l~cal' 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 mutuafaid 
services are processed through the County and State OES. 

Manyagencies within San Luis Obispo also participate in a number of additional mutual 
aid programs. The most common types of mutual aid programs are for law enforcement 
and fire protection services. Mutual aid programs have also been established' for services 
such as public works, regional disaster medicaVhealth coordination, mental health, and 
building officials. 

Operational Areas 
An operational area consists of a county, and all political subdivisions within that county. 
The purpose 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 
commuuications between the state's emergency operation centers and the operation centers 
of local jurisdictions. In San Luis Obispo County, the Disaster Planning Advisory 
Commirtee (DP Aq is the organization that coordinates operational area issues. DPAC is 
comprised of representatives from the county, each city, special districts, County Office 
of Education, and otherlocal agencies. ''' .. 4. ' 

Operational Area Satellite Information System (OASIS) 
OASIS is a satellite based commuuications system with a high frequency radio' backup. 

The purpose of this system is to ensure that commuuications with the State Office of 
Emergency Services and other important state and federal agencies is maintained during 
an emergency. 

Emergency Response Corridors and Evacuation Routes 
Response corridors and evacuation routes are roadways that would typicallybe used by 
response vehicles or the general public in an emergency situation. These ro"~dways are 
generally arterials and other major roadways that offer sufficient width for emergency 
response vehicles. Roads that are used as response corridors/evacuation routes usually 
follow the most direct path to or from various parts of a commuuity. These roadways, 
however, are also generally used fortraffic circulation within the commuuityand maybe 
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 6f designating specific roadways 
was discontinued because an emergency situation could easiJycause a designated roadway 

Technical Background Report County and Cities of San Luis Obispo 

3 



to be impassable or dangerous to use, TIlls was demonstrated during the Highway 41 
fire that occurred in 1994 when US, 101 was closed and could no longer be used as an 
evacuation route, Roadways that would be used in emergency situations 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 
inchide Highways 1,41 and 101 to the north, and Highways 1, 101, and 227 to the south, 

Arroyo Grande 
Emergency Response Corridol'S and Evacuation Routes 
Major roadways in Arroyo Grande that would likely be used by emergency response 
vehicles and for evacuation purposes include US, 101, Grand Avenue/West Branch Street/ 
CUl'enter and CDrbett Canyon Road (Highway 227), Traffic Way, Oak Park Road,Valley 
Road, and Cherry Avenue/ Branch Mill Road, 

Atascadero 
Emergency Response Corridol'S and Evacuation Routes 
Major roadways in Atascadero that would likely be used by emergency response vehicles 
and for evacuation purposes include US, 101, Highway 41, Traffic Way, Qu-baril Avenue, 
Atascadero Road, Lewis Avenue, West Front Street, and El Camino Real, 

Grover Beach ~ - , ' .:'-, ' ,.:. 

Emergency Response Corridol'S and Evacuation Routes 
Major roadways in Grover Beach that would likely be used by emergency response 
vehicles and for evacuation purposes include US, 101, Highway 1, Grand Avenue, North 
4th Street, Atlantic Oty Avenue, Farroll Road, and Oak Park Boulevard, 

Morro Bay 
Emergency Response Corridol'S and Evacuation Routes 
Major roadways in Morro Bay that would likely be used by emergency response vehicles 
and for evacuation purposes ,inclydeHighways 1 and 41, Morro Bay Boulevard, Harbor 
Street, Main Street, Kern Avenue, Atascadero Road, and South Bay Boulevard, . . . , ., 

Paso Robles 
Emergency Response Corr/dol'S and Evacuation Routes 
Major roadways in Paso Robles that would likely be used by emergency response vehicles 
and for evacuation purposes include US, 101, Highway46, Vine Street, Riverside Avenue, 
13,h Street, 24,h Street, South River/Niblick Road, and Q-eston Road, 

City of San Luis Obispo 
Emergency Response Corridol'S and Evacuation Routes 
Major roadways in the city of San Luis Obispo that would likely be used by emergency 
response vehicles and for evacuation purposes include US, 101, Highways 1 and 227, 
Foothill Boulevard, Chorro Street, Higuera Street, Marsh Street, Santa Rosa Street,Iohnson 
Avenue, Broad Street, Santa Barbara Avenue, Los Osos Valley Road, Laurel Lane, Pismo 
Street, Monterey Street, Madonna Road, and California Boulevard, 
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Water Hazards 

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

Flooding and its effects are issues of concern throughout San Luis Obispo Gmnty, as a 
number of water courses present a potential flood hazard during periods of heavy rain. 
This section will describe potential flooding hazards as well as locations throughout the 
CDunty where these conditions may occur. 

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

CDastal erosion results in the loss of soil 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. 

Flooding 
Hazard Description'''' ·0. ,.' 

A flood may be defined as a temporary increase·in.water flow that results··in the 
ov~rtopping of the banks of a river, stream, or drainage channel, resulting in the inundation 
of areas adjacent to the channel that are not normally covered bywater, The "floodplain" 
is the relatively flat or lowland area adjoining a stream that 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 lOO-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 greatmagnitude.,will. 
occur, causing serious damage and disruption to the landscape and its inhabitants, The 
relationship between great storms and their rates of occUrtence is known as the magnitude­
frequency concept. The magnitude of an event refers to its size, and the frequency refers 
to the number of times a given event occurs during a specified period of time, Fo~ately, 
magnitude and frequency are inversely related, 
meaning that events of great magnitude and force 
occur infrequently, and smaller events occur more 
often, 

In addition to flooding that can result from water 
overtopping the banks of a river, stream or 
drainage channel, localized flooding may occur 
in low spots or where storm water infrastructure 
is unable to 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 result in substantial property damage, 
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Measuring Flood Events 
Floods are generally described in terms of their frequency of occurrence. For example, 
the lOO-year flood is an event that has a one-percent chance of being equaled or exceeded 
in any given year. There is a certain element of risk associated in 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 in anyone year. For planning purposes, the flood frequency most often used to 
delineate floodplain boundaries is the lOO-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 pef 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 
discharge and the cross-sectional area of the channel at the point in question. 

Influences on Flooding Impacts ., 
A number of natural and artificial factors can adversely influence the magnitude and 
frequency 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 nmoff water flows and cause an increase ill floodwater 
heights. Fires within watershed areas can also cause increased flooding, resulting from the 
removal of vegetation that helps to control the amount and rate of storm water nmoff. 
Without protective vegetation, soil ercisicinisalso increased and the'atldiribtlill s-e-dimerit; 
can accumulate in drainage'channels, decreasing their capatity. 

The encroachment of urban development is perhaps the most serious artificially-induced 
change in drainage basin and floodplain characteristics that can increase the magnitude 
and frequency of flooding. Urbanization results in increased impervious ground surface 
area (pavement, rooftops, etc) which decreases the amount of nmoff 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 nmoff 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 floodplainareas.·1bis!.reducesthe, 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 sufficient pressure to result in damage Of 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 material) to move the 
water through the channel more efficiently. However, as nmoff water emerges frbm the 
channelized section of the stream, it is often delivered to an tmchannelized down-stream 
section at rates and velocities that the natural section of the stream is not capable of 
adequately carrying. This can result in increased flooding impacts downstream from the 
channelized portion of the creek 

Effects 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 development located in the flooded area, 
and the effectiveness of weather forecasting, flood warnings, and emergency operations. 
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In general, a flood depth of three feet 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 structures and property, damage to roads, communication facilities and 
other infrastructure, damage to vegetation and crops, and health hazards from ruptured 
sewage lines and damaged septic systems. Secondary impacts include the cost and 
commitment of resources for f100dfighting services, clean-up operations, and the repair 
or replacement of damaged structures. 

Flood Hazard Abatement 
In San Luis Obispo O:mnty, the County Flood Control and Water ConservationDistrict, 
through the County Engineering Department, is responsible for protecting life .. and 
property from flood hazards. The District has the authority to maintain and construct 

. flood control improvements on major drainage facilities located throughout the County. 

Historic Flooding 
San Luis Obispo County has experienced severe flooding events that have resulted in 
extensive property damage. Flooding hazards are most likely to exist along major river 
and stream courses including the Salinas River, San Luis Obispo (}eek, Sm.ta Rosa Creek, 
Arroyo Grande (}eek, Morro Creek and Huerhuero Creek Areas that have been recently 
affected by flooding impacts are the areas most to be likely to.be affected, by future 
events. Therefore, a historical perspective of the effects. of recent flood events .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 rainfall 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 San Luis Obispo. In a report prepared by 
the U.S. ArrnyCorps of Engineers, the following account of storm-related damage was 
provided: ....•. ". 

'Tne most severe damages to tlrban prrp,,!y occtlmd in tne Ci(yirf~;' 'u;; Obispo, wIJ/;':e'i/;,'Soll 
ulis Obispo G"k cnollnel becOil/e clogged It'lin deb"s ond jlow ill tne cnallne! ouerlopped Ine cbanne! 
banks and moved dOl/In the main streets of Ine G!y. Massive IIl0biitf;alion effOrts dtlnitg alld after Ine 
Jantlary Jlood !y lhe Gly of S al1 LlIIs OMpo and Ine Cosps of Engliteers prevenled oddelional damages 
10 tlrban prop,,!y dtlring Ine February flood Seuere 
damage! were Jllsltlined Iv' fh-eelJj IJigbJPq)'s., and 
tllililies InlVtlgnotll Inc Cotln!J. Tne mzklwt/Jply 
!J'slem of COlllb,,;" JlldJ dall1aged lit Ine jloodr rllJd 
la;;ge pariS of Ine tOJJII1 Jllere JIII/nOtlt elee/neil)!; residm!.r 
JPere odulsed 10 d"ilk Ollly boiled !poter becatlse oflhe 
possibiitly Inal Ine local JJlaler sttjJply "light be 
conlamliJated Toe tieso7lclio/1 (lilt! ddt/lage tj".f8Jl/erlinf.r 

and s8lPdge-malment planls at ma'!J' /ocalion.r posed 
a tnreol 10 Ine iti/es and nealtn of mall)! I.sidenls. 
Joe s"mge-Itealmenl planls al A101rO Bqy, A!IIia 
Beacb, alld PIsmo Beacn J}lell? inllnclaled!y poln Jloom. 
DebriS and ml)l sClmge plied ttjJ on Ibe beacnes alld 
cdlTied inlbe sima/US posed feriotlf Ibredls /0 !Jea/II) 
until t!Jlctgen[y cleal1up OPtIC/lions IPert;' co;wple/cd JI 
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January, 1973. Much like the floods of 1969, the 1973 storm produced a ten-hour 
period of unusually heavy rainfall. San Luis Obispo veek, and its tributary, Stenner 
veek, overtopped their banks and inundated a wide area of downtown San Luis Obispo. 

January and March, 1995. Serious flooding occurred in all coastal and many inland 
streams. San Luis Obispo veek caused damage in the City of San Luis Obispo, and 
especially near the ocean, where the San Luis Bay Golf Q)Urse and other properties 
received extensive damage. Cambria was completely inundated, with water as deep as 
six feet on Main Street. 

San Luis Obispo County 
Flood Hazard Pohmlial 
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 restrictlondor. the jOO-yealJloodplain.in.order, 
to qualify for Federally-subsidized flood insurance. The program requires that within 
areas designated as a lOO-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 lOO-year flood without cumulatively increasing the'water surface 
elevation more than one foot. Generally, buildings and structures that would obstruct 
flood flow or be subject to flood damage are prohibited within the floo'dway. 

To implement the NFIP, areas throughout San Luis Obispo County that are subject to 
inundation from the 100-year and 500-year floods are depicted.on Flood Insurance Rak ..... 
Maps. The most recent Flood .Insurance Rate Maps for San LuisObispo .. Countywere. 
prepared in 1982 and 1985. 

The unincorporated areas of San Luis Obispo 
County that may be subject to inundation. from a 
lOO-year storm event are generallydepicted on Map. 
5. This map shows areas subject to inundation from 
a lOO-year storm, and does not necessarily depict 
areas that may be affected by local drainage 
problems. Due to. the scale and generalized nature 
of this map, official Flood Insurance Rate Maps 
should be consulted when assessing potential flood 
hazards at a particular property. 

A Flood Insurance Study (FIS) conducted by FEMA 
for San Luis Obispo County noted that runoff in 
the streams of the County is small, with appreciable 

flows occurring only during and immediately after precipitation. However, during large 
storms, streamflow increases rapidly, and flood 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 lOO-year storm events are located 
adjacent to or near the stream or river channel. Since many of the County's watercourses 
are located in mountainous or remote areas with little or no development, flooding 
events along these rivers 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. 
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In the southern portion of the Q)Unty, 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 County also contains a number 
of short, steep· gradient creeks that can experience rapid increases in water flows in 
response to stonn 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 is located adjacent to numerous incotporated and 
unincotporated communities. Although the floodplain of the Salinas River can be extensive, 
it is generally contained within the river channel. Other ~jor inland water courses include 
the Estrella River and San Juan Creek Due to the generally remote locations of these 
watercourses, flooding impacts are generally not significant. 

Major unincotporated communities of San Luis Obispo County that have been mapped 
by FEMA as being located within the lOa-year floodplain are described below. The 100-
year floodplain is generally used to define areas that are vulnerable to flooding hazards. 

SoulhBay 
The South Bay area of the County (including the communities of Baywood Park, Los 
Osos,and Olesta-by-the Sea) has not been identified as being located within a lOa-year 
stonn floodplain by the most recent Flood Insurance Rate Maps (FEMA, 1985). Flooding 
in response to a lOa-year stonn 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 ·.stonn 
events, including 8,h Street at EI Morro Avenue,,17,h-5treet at Paso Robles Avenue; Los·' 
Olivos Avenue at Fairchild Way, Ferrell Street, Don Avenue at Mitchell Drive, Los Osos 
Valley Road at Palisades Avenue, and Ramona Avenue at 11,h Street. A study of Los 
Osos drainage problems has been completed. 

Cambria 
Santa Rosa Creek has a history of flooding which 
has caused severe erosion of the creek banks as 
well as damage to phone and gas lines, water w"lls, .... ".,,, 
and bridges, Major bank erosion in the past has 
caused complete interruption of the town's water 
supply. The lOa-year floodplain for Santa Rosa 
Creek is generally 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 recent flood levels that overtopped the 
banks of Santa Rosa Creek (FEMA, 1985). 

Cayucos 
laO-year flood areas near the community of Cayucos are predominately confined to 
areas adjacent to Cayucos Creek, Little Cayucos Creek, and Willow Creek Several limited 
areas of the community along these areas have been designated as being in a lOa-year 
floodplain, These areas include a portion of "B" Street near Ocean Boulevard, between 
Cayucos Creek and "E" Street, and an area near Willow Creek and Ocean Boulevard 
(FEMA, 1985), 
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Nipomo 
Flooding in the community of Nipomo occurs primarily along Nipomo G-eek and its 
tributaries, such as Deleissiques Oeek and Tefft Road Oeek The 100-year floodplain 
along these creeks encompasses areas adjacent to the watercourses, along with extensive 
areas located east of U.S. Highway 101 between Mehlschau Road to the west and Price 
Street to the east (FEMA, 1985). 

Oceano " 
Flooding in Oceano results from flows in Arroyo Grande Oeek and Meadow Oeek 
The most significant inundation area is nearthe creeks' confluences with the ocean. Areas 
subject to 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 Olunty Airport and 
surrounding properties, along with extensive 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 Oeek and Arroyo Del Padre Juan. Pico Oeek is located to the north 6f 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 potential to result in flooc!iJ{g impacts to 
developed areas (FEMA, 1985). 

TemplelDn 
Watercourses located in and near the coi:nri1unity'of Terhpleton'include the' SalinasRiveri" 
which is located to the east of' the town and Toad G-eek, which is located north of Old 
Olunty Road near the center of the community. The lbO-year floodplain of the Salinas 
River near Templeton is confined to the river channel and does not significantlyaffectthe 
community. The floodplain for Toad Oeek is not extensive, however, due to its location 
relative to downtown Templeton, a lOO-year flood along this watercourse would have 
the potential to affect adjacent properties (FEMA, 1982). 

SanMiguel 
The community of SanMiguel is located west of the Salinas River, and 'north of the 
confluence of the Estrella River with the Salinas River. The lOO,year floodplain,of the 
Salinas River near San Miguel is confined to the river channel and does not significantly, 
affect populated areas of the community (FEMA, 1982). 

Creston 
The community of Oeston is located between the west and middle branches of 
Huerhuero Oeek The 100-year floodplains of these creeks are located adjacent to the 
western and eastern edges of the community and could have the potential to affect 
adjacent developed properties (FEMA, 1982). . . 

Shandon 
The community of Shandon is located southwest of the confluence of San Juan Oeek 
with the Estrella River. The 100-year floodplains of these watercourses are not located 
within the town of Shandon, but are located adjacent to developed areas. These water 
courses also cross State Routes 41 and 46 near the town. Flooding along these watercourses 
could have the potential to adversely effect access to and from the community (FEMA, 
1982). 

RuralAreas 
Many areas are isolated or forced into excessively long detours during and after floods 
due to flood impacts on roads. These access inlpacts are a significant "flood hazard." 
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Ordinances and Regulations 
The J;''I/ LI/i.r Obi.rjJo COtlll/pIAlta' Us,, Ordtiw/C{! dltd COd.rkti ZOlle LCllld Use Olritildllre (Titles 
22 and 23 of the Count)' Code), provides standards for the preparation and submittal 
of drainage plans for new development. These regulations specify when drainage plans 
are required, the contents of an adequate drainage plan, drainage standards, and the plan 
review and approval process. The Land Usc Ordinances also contain the County's 
Floodplain Ordinance, which specifies development standards for areas that have a Flood 
Hazard (FH) combining land use designation. The development standards contained in 

.. the Floodplain Ordinance pertain to land use permit processing and constructioil standards 
for new development locared in areas that have the poten6al to be inundated by a 100-
year flood. 

Arroyo Grande 
Flood Hazard Potential 
The Na60nal Flood Insurance Program (NFlP), 
which is administered by the Federal Insurance 
Administration (a component of the Federal 
Emergency Management l\gency), requires 
cOlnmunities to adopt land use restrictions for the 
100-year floodplain in order to qualify for 
Federally-subsidized flood insurance. The program 
requires that within areas designated as a laO-year 
floodplain, building floor elevations 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 
cunlularivel}' increasing the water surface elevation nlore than one foot. Generally, buildings 
and stmctmes that would obstruct flood flow or be subject to flood damage arc prohibited 
within the floodway. 

To inlplell1Cnt the NFIP) areas throughout Arroyo G-rande that are subject to inundation 
from a lOa-year and SOD-year floods arc depicted on Flood Insurance Rate Iv!aps (FE1'vlA, 
1984). The areas of Arroyo Grande that may be subject to inundation from the 1 DO-year 
storm event arc generally depicted on Map 5. Due to generalized depiction ·of potential 
Hooding areas provided by this Safety Element, omcial Flood Insurance Rate IV!aps 
should be consulted wben assessing potential flood hazards at a particular property. 

Areas of potential flooding in response to a 1 aD-year starIn arc loea ted adjacent to 
Canyon/Meadow Creek on the west side of the City, adjacent to Corbett Canyon and 
Arroyo Grande Creeks in the eastern portion of the City, and a llinited area along Los 
Berros Creek in the southeastern portion of the City. Areas that would be inundated in 
response to a 1 aO-year flood along these crc.cks are gcnemlly located along stream channels; 
however, in isolated areas, 'adjacent properties could be adversely affected. Near the 
confluence of Corbett Canyon and Arroyo Grande Creek, the lOO-year floodplain widens, 
resulting in impacts to proper6es between Crown Terrace and Mason Street. The floodplain 
along Arroyo Grande Creek also widens slightly on the north and south sides of U.S. 
101. Although areas subject to flooding from a JOO-year flood are limited, Hoodwater 
could cause roadways such as Bridge Street, Traffic Way and LJ .S. lOJ to become impassable, 
thereby hindering travel and response efforts. 

IVIap 5 depicts areas subject to inundation frOlll a 100-year stornl, and does nor necessarily 
depict areas that may be affected by local drainage problems. The City has worked to 
alleviate drainage problclns in arc as such as the North Hills area, the Oro and Stagecoach 
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area, Brisco Road area, Sunrise Terrace, St.rother Park, the Town and Country Shopping 
Center, and the Soto Sports Complex. 

Ordinances and Regulations 
Ordinance Nwnber 366 C.S. of T!Je Anvyo C;f"flllr/eJlllm!C,p,,! Cork establishes the "Flood 
Haz,u·d" (F-H) zoning district.. The pmpose of the ordimmce is to promote the public 
health, safet)" and general welfare, and to minimize public and private loses due to flood 
conditions. 

Atascadero 
Flood Hazard Potential 
The National Flood THsmance Program (NFlP), which is administered by the Federal 
Insurance Administration (a component. of the Federal Emergency Management Agency), 
requires comnmnities to adopt land use restrictions for the 100-year floodplain in order 
to qualify for Federally-subsidized flood insmancc;.,The progra1ll requires. t.hat.witb.in 
areas designated as a 100-year floodplain, building floor elevations must be a minirnwn 
of 12 inches above flood wat.er·levels. Areas within the designated floodway must be 
reserved to discharge the 1 OO-year flood without cwnulatively increasing the wa ter surface 
elevation 1110re than one foot. Generally, buildings and structures that. would ObStll1Ct. 
flood flow or be ·subject to flood damage are probibited within the floodwa), 

To implement the NFlI', areas throughout Atascadero that are subject to inundation 
from a lOO-year and 500-year flood are depicted on Flood Insurance Rate IV!aps (FE};L'\, 
1982). The areas of Atascadero that mar' bc."subject to in~lndatj\)n·ft0tJ1 .. a.lOO,yearst()rm 
event arc generally depictedon.l\1ap..5. Due to generalizeddepictiol1 .ofpotential flooding. 
areas provided by this Safety Element, offlcial Flood Insurance Rate Maps should be 
consulted when assessing potential flood hazards at a particular property. 

The Salinas River is located in the northeastern and eastern areas of the City. The floodplain 
of the rivet" is generally removed from the developed areas, however, properties on the 
east side of Hidalgo Avenue~ Syca1norc Road, and Capistrano Avenue cQ\ud be affected 
by flooding during a 100-year storm. The lOO-year floodplain of the Salinas River extends 
across a segment of Curbari), .. A)'.ep\le. The crossing of Hakon Road over tlle Salinas 
River is frequently washed-out in.~to.rfl.1;. ~y~nts and \V()t~d ~~_, ~;~s.l~ed.-out (~uFi.ng a 100-
year storm event. 

Atascadero Creek extends through the central port.ion of the City, but has a.limited 
potential for flooding in1pacts as the IOO-year floodplain is generally confined to the 
channel and adjacent properties. Where Atascadero Creek crosses U.S. 101 and State 
Route 41, a IOO-year flood could·cause inundation of dle portions of dle highways. Tlus 
would have the potential to result in significant local and regional transportation impact.s. 

Although the SaO-year floodplain is not generally used for planning purposes, it should 
be noted that the area designated as being located ·within the 500-year floodplain of the 
Salinas River and Atascadero Creek encompasses approximately 1.5 square miles of the 
central portion of .Atascadero. 

In the southeastern portion of .Atascadero, flooding hazards could result from lOO-year 
flo\vs in several branches of Paloma Creek. Identified inundation areas are primarily 
located adjacent to the creek channels, although sorne more extensive areas could also be 
affected. In the west.ern portion of the City, flooding along Graves Creek would prilnarily 
be restricted to the stte:lln channeL 
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Map 5 depicts areas subject to inundation from a 100-year stonn, 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 building 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;) overlay zoning designation. 

The AmapoaiTecorida drainage basin has been prone to flooding fora variety of reasons: 
The primary cause of flooding in this area results from storm events which cause water 
flows in Atascadero Creek greaterthat the 17-yeardesign storm to overtop the Atascadero 
Lake spillway channel banks and flow into the Amapoa/Tecorida basin. Other factors 
that have contributed to inadequate drainage in this area include flat topography and low 
water velocities increasing run-off volumes due to urban development, undersized 
drainage culverts and channels, particularly at Highway 101, and the lack-bf a formal 
method to maintain existing drainage facilities on private property (Draft Amapoa/ 
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 
Atascadero Lake spillway, construction of a new storm drain along Highway41, requiring 
drainage analysis for projects located within the basin that increase building density; and 
provision of a mechanism to facilitate the maintenance of drainage facilities on private 
property. Construction of the storm drain along Highway 4 f has ali-eady begun.' . ", :. 

Ordinances and Regulations 
The atyof Atascadero's Zoning Ordinance, 9-3.600, FH (Flood Hazard) OverlayZone, 
identifies areas where terrain would present new developments and their users with 
potential flood hazards. In addition, Ordinance No. 193, An Ordinance Adding C/;apter5 to 
A/tiele 7 of t/;e City of Atascadem MhI/icipal Code Relating to Flood Damage Preventiol1, 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 private 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 Chieftoorder 
the removal of weeds, rubbish, and similar material that has the potential to become a 
flooding hazard. 

Grover Beach 
FI_ding Hazard POlf1ntlal 
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 
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 f100dway 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 obstruct 
flood flow or be subject to flood damage are prohibited within the f1oodway. 

To implement the NFIP, 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 genenillydepicted 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 potential flooding in response to a 100-year storm are located in the 
northern and western portions of the Oty that are adjacent to Meadow Creek Flood 
hazard areas in the northern portion of the Otyare restricted to an area,' south of US. 
101 and north of Nacimiento Avenue. A mobile home subdivision is located in this area. 
In the'western part of the Oty, flooding could affect areas located wesfof the Union 
Pacific Railroad tracks. 

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. Local flooding conditions 
currently exist in two isolated areas within the Oty where properties are located below 
street level. One parcel is located at South 5,h Street,and ManhattanAvenue .. Tbisparcel is . 
subject to flooding from 50-year storm event if sandbags are not used or if cars are 
parked on the street. The second parcel is located at south 6'h 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 (Otyof Grover 
Beach, Written Correspondence, 1996). 

Ordinances and Regulations 
Sections 7300-7361, Chapk,. J - Flood DallJag' PmJ",llon R'J!tl/aliqllJ, of t[:!e Grover Beach 
Municipal Code addresses flood hazards relative to public health" safety and general· 
welfare. The purpose of these regulations is to minimize publi~ and private loses due to 
flood conditions. 

Morro Bay 
Flooding Hazard Potential 
The National Flood Insurance Program (NFIP), which is administered by the Federal 
Insurance Administration (a component of the Federal Emergency Management Agenc;?, 
requires communities to adopt land use restrictions for the 100-year floodplain in order 
to qualify for Federally-su~~i-,!izerlflood insurance. The program requires that within 
areas designated as a 100-year floodpl~,in,J!~ding fl()or eleva~io.ns,mus,t)e a. !llini~um 
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 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 to 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. 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 panicular propeny. 

Flooding in the Oty of Morro Bay could occur as a result of flows in Morro Creek, 
Little Morro Creek, Chorro Creek and the several smaller creeks located in the northern 
portion of the Oty. Flooding from Morro Creek and Little Morro Creek in response to 
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 creeks could potentially render State 
Highway 1 bridges over these waterways unusable during a major stornL Dnring the 
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rains of 1995 Highway 1 was closed through Morro Bay due to flooding. Flooding 
from Chorro Creek would affect the eastern portion of the Oty, 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 travelets 
from Los Osos to detour through San Luis Obispo in order to reach Morro Bay. The 
new Chorro Creek Bridge, completed in 1996, was constructed at a higher elevation than 
Twin Bridges to avoid future closures due to flooding. The creeks located in the northern 
portion of the Oty travetse 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 where the creek floodplains extend beyond the stream channels, flociding impacts 
could also be significant. 

Ordinances and Regulations 
Local flood regulations for the Otyof Morro Bay are provided in sections 14.72.010-
14.72.060 of C/;apter14.72- Flood Damage Pm'8111101l contained in the Morro Bay Municipal 
Code. The intent of these regulation are to reduce public and private loses due to flood 
damage. 

Paso RoblE\s 
Flooding 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 restrictions 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 
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 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 Oty of Paso Robles and the analysis of Hueruero Creek 
was not complete at the time this report was produced. The areas of Paso Robles that may 
be subject to inundation from 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 consulted 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 watercourse located in Paso Robles, and runs through 
the center of the Oty. Flows in the Salinas Riverthat could resultfrom a 100-year storm are 
primarily contained in the river channel. On the west side of the Oty, flooding from Mountain 
Springs veekcould affect isolated residential areas located along 21", 22"d, and 23"' Streets. 
The area located adjacent to and west of U.S. 101 and south of 24"' Street could also be 
inundated by runoff from a 100-year storm. In the southwestern portion of the Oty, 100-
:year flooding events could result in the intmdation of areas along Pacific Avenue, 4,h Street 
and Paso Robles Boulevard. In the eastern portion of the Oty, several unnamed creeks 
have 100-year floodplains that would primarily affect the creek channel and adjacent 
properties. In the northern portion of the Oty, Huerhuero veekcould cause isolated areas 
of flooding along the road that leads to the Paso Robles Municipal Airport. 
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Ordinances and Regulations 
The atyof Paso Robles Mtmicipal Olde, Chapter 21.14 Flood Ddlllage Pm;elltion R'i/!lIlatiOllf 
specify methods of reducing flood losses. A variety of standards relative to construction, 
utilities, and manufactured homes are provided to minimize public and private losses 
due to flood conditions. 

City of San Luis Obispo 
Flooding 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 commmuties to adopt land use restrictions 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-yearflood without cumulativelyincreasing.the watenurface·· 
elevation more than one foot. Generally, buildings and structtues that would obstruct 
flood flow or be subject to flood damage are prohibited within the floodway. .' 

To implement the NFIP, areas throughout the atyof San Luis Obispo that are subject 
to inundation 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 to inundation 
from a 100-year storm are generally depicted on Map 5.a. 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. . ... "." 

The aty of San Luis Obispo is traversed by several creeks, including San Luis Obispo 
Creek and its major tributaries, Stenner Creek, Brizziolari Creek and Prefumo Creek 
The 100-year floodplains for these creeks encompass extensive areas of the aty on the 
east and west sides of U.S. 101, including the downtown area. Historic flooding on San 
Luis Obispo Creek, such as the floods of 1969,1973, and 1995, have resulted in substantial 
property damage. 

. ..... ,.,,-,.,,'~. ( .-

Map 5 depicts areas subject to inundati9n from. a 100-year stonn, and.~oes nOPlecessarjly 
depict areas that may be affected by loc:il drainage problems in response to stonus that 
are of a magnitude less than a 100-year stonn. Several areas in the downtown or San 
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Luis Obispo are subject to localized flooding. Areas that may experience drainage 
ptoblems during moderately sized storms include the vicinity of Santa Rosa Street, Broad 
Street, Prado Road, and Laguna Lake. 

Ordinances and Regulations 
Sections 17.84.010-17.84.170 within Chapter 17.84, Flood Dalllag8 PtrP8111iotl Rtgtf/aliol1J 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 for the Otyto 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 
warrants consideration in the Safety Element because San Luis Obispo County has several 
dams and reservoirs. 

Potential Causes of Dam Failures 
Dam failures can result from a number of natural or man-made causes. Earthquakes, 
improper siting, fast rising flood waters, erosion of the dam face or foundation, and 
structuraV construction flaws can all contribute to a dam breach and ensuing release of 
impounded water. Other reservoir-related flooding eventS have· resulted from massive, 
"fast-moving landslides, that have displaced large volumes of water contained in a reservoir: 
Such a rapid displacement of water can cause large quantities of water to travel over the 
darn, resulting in downstream flooding. 

Major Dams In San Luis Obispo County 
San Luis Obispo Omnty has several large publicly owned dams, as well as a number of 
smaller privately owned dams. Table 2-1 summarizes the dams and reservoirs in the 
County as well as their capacity and type of construction. 

EHects 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. A failure resulting from the erosion of a breach in 

Table 2·1: Major Dams and Reservoirs inSan Luis Obispo County 

Name Owner Location 
Capacity 

(acre-feel) 

Lopez S.L.O. County Flood Control East of Arroyo Grande 51,000 
and Water Conservation District 

Nacimiento Monterey County Northwest of Paso 350,000 
Water Resources Agency Robles 

Righetti Private Southeast of S.L.O. 591 
Salinas Corps of Engineers Santa Margarita 23,000 

Tenninal S.L.O. County Flood Control East of Arroyo Grande 844 
And \,\later Conservation District 

Twitchell Bureau of Reclamation East of Nipomo 240,000 
Whale Rock Whale Rock Commission Cayucos 40,000 

Atascadero Lake City of Atascadero Atascadero 250 

Source: San Luis Obispo County Office of Emergency Services (1992). 

Type of 
Facility 

Eat"th 

Earth 

Earth 
Concrete 

Earth 

Earth 
Earth 
Earth 
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an earthfill dam would likely result in a flood wave that builds gradually to a peak, 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, injury, loss of life, and property damage due 
to erosion, debris and sediment deposition. Other effects include damage to community 
infrastructure and interruption of public services. Health hazards from the release of 
sewage may also result. To oversee planning for such potentials, the OiIifomia Office 
of EmergencyServices (OES) maintains a dam failure inundation mapping and emergency 
procedure program TIlls program encompasses inundation mapping, inundation map 
waivers and emergency procedures. 

Owners of dams are required to submit inundation 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 ifa.dam failed;completely andsuddenly. 
with a full reservoir. However, later downstream changes, such as major land contour 
alterations, may affect the actual inundation pathway. Thereis no known requirement for 
planning if a waterway, such as a stream, below a dam is dry, low flowing or full and 
flowing, when developing inundation maps. Inundation maps are an approximation of 
where the water would flow. ", 

San Luis Obispo County 
Dam Failure Hazard Potential 
In response to the disastrous failure of. the Saint Francis.D~m in.Los Angeles County,The '" 
State of OiIifomia has been responsible for inspecting dams since .1929. In recognition 
of potential safety impacts that could be associated with a dam failure, section 85895 of 
the OiIifomia Government Code requires that inundation maps for all dams, except 
those dams meeting the waiver conditions specified by the OiIifomia OESs, be prepared 
by dam owners and be submitted to the OiIifomia OES. Dam inundation .maps are 
prepared primarily for emergency preparedness 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 for safety, including seismic 
stability. When necessary, existing darns are upgraded as new technology becomes available. 

In the event of dam failure emergency, the San Luis Obispo County Office of Emergency 
Services would implement the County's Dam Failure Evacuation Plan. TIlls plan includes 
alerting affected populations using the Emergency Alert System and mobilizing emergency 
response personneL Public safety vehicles and pl)blic 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 
Dam Inundation .Hazard Potential 
The Nacimiento Dam is located within San Luis Obispo County, however, it is owned 
and operated by the County of Monterey. Due to the proximity of the Nacimiento 
Dam to Monterey County, the primary impacts in the event of a dam failure would be 
to Camp Roberts and Monterey County. As a result, Monterey 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 in San Luis Obispo 
County in the event of a complete dam failure. Other major dams that are located in San 
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Luis 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 reservoir would be filled to capacil:}' 
at the time of a dam failure. 

Lopez Dam. Lopez Dam is 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 westerly direction, following 
Arroyo Grande Qeek, and flood an area extending 
approximately 3,000 feet in each direction of the 
centerline of the channel. Water flows would pass 
through Arroyo Grande, Grover Beach, and portions 
of Oceano, before entering the Pacific Ocean (San 
Luis Obispo CountyOES, 1992). Substantial impacts 
to life and propettyin these communities would likely 
result. Lopez Dam was under study for possible 
seisruic retro-fitting during the update of this 
Element. Until this issue is resolved, Lopez Dam is 
being maintained at 83 percent capacity. 

Failure of the Lopez Dam would have the potential 
to affect a large number 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 
Elemental:}' 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 result·in the releaseoLwater 
into West Corral de Piedra Qeek. Assuruing the reservoir was full at the time of failure, 
it is estintated that the water released from the dam would inundate an area extending 
between 200 and 1,000 feet on either side of the centerline of the creek. The flow of 
water from the reservoir would likely dissipate by the time it reached Highway 227. The 
area that would be affected by a sudden release of water is sparsely populated, and no 
critical facilities would be affected (San Luis Obispo County OES, 1992). 

Salinas/Santa Margarita Reservoir Dam. Salinas Dam is located approximately 1.4 
miles northeast 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. Assuruing Santa 
Margarita Lake was at capacity at the time of the failure, it is estimated that the water 
released from the dam would inundate an area extending between 300 and 500 feet on 
either side of the centerline of the river, and isolated low-lying areas up to the Atascadero 
area. At Atascadero, the flood area would widen to approximately 1,000 feet on both sides 
of the river centerline, and would continue past Templeton and Paso Robles to the Wellsona 
railroad siding. At Wellsona, the inlmdation area would widen to approximately 2,000 feet 
and continue to San lvIiguel, where the inundation area would narrow somewhat until 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 
damage to structures is minimal, although isolated residences would likely be affected. 
Numerous major roadways could also be affected, including Highways 41, 46, and 58 (San 
Luis Obispo CountyOES, 1992). At the time this repon was produced, the Gtyof 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 lake capacity is expanded, the limits 
of the dam failute inundation area would need to be revised. 

Terminal Dam. Terminal Dam is located approximately 0.7 miles southwest of the 
intersection 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' 
direction into Arroyo Grande Oeek, and would flow between 300 and 1,000 feet along 
the centerline of the channel for approximately 2.5 miles. Several residences could be 
affected by this water flow; however, potential risks· to life andpropeny is·cconsidered·to 
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, potential inundation impacts are not expected to 
result in a significant risk to life or propeny.Major transportation routes that could be 
affected by a sudden failure of the Twitchell Reservoir Dam include Highway land U.S: 
Highway 101 near the Countyline and Union Pacific Railroad (San Luis Obispo County 
OES, 1992). 

Whale Rock Dam. Whale Rock Dam is located approximately 1.4 miles east of the 
intersection of Highway 1 and Cayucos Oeek Road in San Luis Obispo County. In the 
event of a complete dam failure, water from Whale Rock Reservoir would flow southward 
along Old Oeek. 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 sideof··the· centerline of the creek. The released water would then 
flow across Highway 1 and into the community of Cayucos .. at.j}'h:Street and.Ocean 
Boulevard. West of Ocean Boulevard, the area of flooding could widen to include yd 
Street to the north and Willow Oeek to the south, until the flow dissipates into the'Pacific 
Ocean. Significant impacts to life and propeny to approximately one-third of the 
community of Cayucos could result from a catastrophic 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 Depanment (1993); 
"Atascadero Lake Dam!s located about one mile west of U.S. Highway 101, on State 
Highway 41. In the event of complete dam failure, with the lake adull capacity, water 
is expected to flow in a nonherly direction, in an irregular fan-shaped area, covering 
the Morro f1ats/Tecorida area, into the Atascadero Creek. 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 failure should not 
exceed 100." 
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Arroyo Grande 
Dam Inunclation Hazarcl Potential 
Lopez Dam. In the event of a complete dam failure when Lopez reservoir was at full 
capacity, water would flow in a westerly direction, following Arroyo Grande Creek, 
approximately 3,000 feet in each direction of the centerline of the channel. Water flows 
would pass through Arroyo Grande, Grover Beach, and portions of Oceano, before 
entering the Pacific Ocean. Substantial impacts to life and property in these communities 

. would likely result. 

The County Office of Emergency Services estimated that failure 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 Inunclation Hazarcl Potential 

Salinas/Santa Margarita Reservoir Dam. A sudden failure of the Salinas Dam would 
result in the release of water in a northern 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 
approximately 1,000 feet on both sides of the river centerline, and would continue past 
Templeton and Paso Robles to Wellsona. At Wellsona, the inundation area would'wideir" 
to approximately 2,000 feet on each side of the river centerlirie'hp't6 Sin Miguel;whei-e 

'. the inundation 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 
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 Counry 
OES, 1992). At the time this report was produce, 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 lake capacity is expandedd, the limits of the dam 

-failure inundation area would need to be revised;' ",0' .... 

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 flats/Tecorida 
area, into the Atascadero Creek 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 failure should not exceed 100." 

Grover Beach 
Dam Inunclation Hazarcl Potential 
Lopez Dam. In the event of a complete dam failure when Lopez reservoir was at full 
capacity, water would flow in a westerly direction, following Arroyo Grande Creek, 
approximately 3,000 feet in each direction of the centerline of the channel. Water flows 
would pass through Arroyo Grande, Grover Beach, and portions of Oceano, before 
entering the Pacific Ocean. Substantial impacts to life and property in these communities 
would likely result. 

Failure of the Lopez dam would have the potential to affect a large number of people 
and public facilities. These could include but are not limited to: Grover Heights School, 
Gty Hall, and the Union Pacific Railroad (San Luis Obispo County OES, 1992). 
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Morro Bay 
Dam Inundation Hazard Potential 
The Oty of Morro Bay has not been identified as being in a location that would be 
affected by the failure of a large dam 

Paso Robles 
Dam Inundation Hazard Potential 
Salinas/Santa Margarita Reservoir Dam. A sudden failure of the Salinas Dam would 
result in the release of water in a northern 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 
approximately 1,000 feet on both sides of the river 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 centerline up to San Miguel, where 
the inundation area would narrow somewhat until the water enters Monterey CDunty. 
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 
minimal, although isolated residences would likely be affected. Numerous major roadways 
could also be inundated, including State Routes 41, east bound 46, and 58 (San Luis· 
Obispo CDunty OES, 1992). 

San Luis Obispo 
Dam Inundation Hazard Potential 
The Otyof San Luis Obispo has not been identified as being .ll,l a 10cati~n that;w,~uld bl' 
affected by the failure of a large ,dam 

Coastal Erosion 
Hazard Description 
The coastline is in a constant state of change, adjusting to the forces of waves, currents, 
tides, and sediment deposition. These forces create a flow of sand along the coastline 
known as littoral drift. Littoral drift generally 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 to the amount of sand washed away. Since the forces controlling 
the deposition and removal of sand rarely balance each other exactly, the coastline. is 
almost always in a dynamic state of either recession or advancement; . 

Sandy beaches are formed largely by the weathering of inland rocks and the 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 activity is increased, waves striking the beach strip away accumulated sand 
and leave the beach with a rocky appearance. CDnversely, 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 
pattems as well as changes in sediment transport caused by human intervention. Man­
rrulde shore protection devices (SPD) can also affect shoreline changes. 

Influences on Coastal Erosion Impads 
Humans have the ability to alter the configuration of the shoreline by influencing long­
and shott-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 material that would replenish 
beach sand supplies. CDastal structures such as groins, jetties, seawalls, and breakwaters 
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can also alter littoral 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 strip protective 
beach sand at an accelerated rate. This may ultimately result in increased seacliff 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 structures 
from the 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 greatly reduced. Also, changes in beach geometry can alter the wave 
characteristics of a particular site. For example, as sand is carried out to sea during winter 
months, an offshore sand bar is likely to develop and cause waves to break further 
offshore. If the supply of sand is interrupted by human intervention and an offshore 
sand bar is unable to develop, waves maystrike much closer to the shoreline and accelerate 
coastal erosion. Marine life is also affected by shoreline changes although specific impacts 
are difficult to 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 eXposUre· to wave energy. The 
coastline along the Countyof San Luis Obispo is variable in terms of geologic composition 
and exposure to wave energy. Sections of the coast range from rocky coastline to sandy 
beaches backed by cliffs, to sandy beaches backed bysand dunes. Due to these variances 
along the shoreline, erosion characteristics also vary significantly. 

It is important to note that coastal erosion occurs episodically, mainly during periods of 
intense 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 
necessarily mean that erosion will behave this way each year. Due to difficulties in obtaining 
accurate erosion data, reported rates of erosion presented in the following sections must 
only be considered as approximations in characterizing coastal erosion rates and 
vulnerability. 

Cambria 
Coastal Erosion Hazard Polrmtial 
Cambria is primarily characterized by narrow beaches backed by low cliffs approximately 
20 feet-high. This section of coastline is subject to moderate.to heavy wave 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, cliff 
retreat rates in Cambia are relatively low when considering the wave energy imposed on 
this area. However, according to Griggs and Savoy (1985), present developments along 
Wll1dsor Avenue are considered to be in danger from wave action and are currently 
experiencing rates that average seacliff retreat of two to three inches per year. 
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Cayucos 
Coastrll Erosion Potential Hazard 
Shorelines in Cayucos are similar to those found in Cambria; however, tbere are several 
important differences tbat effect the erosion potential. Cayucos is also backed by low 
cliIfs (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; tberefore, its beaches are partially 
protected from northerly swells. However, wave action in this area is significant. The 
seacliIfs are comprised of Franciscan melanges, characterized by blocks 'of rocks often 
surrounded by small zones of sheared or crushed rock that tend to erode easily. Some 
zones contain more erosion resistant rock blocks that have been exposed as the weaker 
blocks have eroded away. 

For example, tbe 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 tbese 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 rip-rap and 
numerous seawalls were constructed. Even with this protection, rapid erosion, rates can 
be expected to continue in the future. 

Downtown Cayucos is another area of concern. Built upon tbe unconsolidated sediment 
deposited from the Cayucos creek, 'this 'area is susceptible to shoreline erosion.' Upcaas! ' 
from the downtown area along Luceme 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 tbe upper 10 feet of 
these bluffs and contribute to rates of cliIf retreat tbrough a landslide-type mechanism. 
During rainy months when the ground becomes wet, the low permeability of the clays 
tends to perch or elevate the ground water table. Consequently, tbese saturated soils cause 
increased soil loss due to slope instability and slumping of the sea cliIf face. 

Morro Bay ",''C.,. 

Coastrll Erosion Potential Hazard, . 
From Atascadero State Beach and continuing south through much of Montana de Oro 
State Park, the Morro Bay coast is fronted by large sand dunes that provide protection 

for developments located on terrace materials behind tbe sand 
dunes. Due to the construction of the Morro Bay Harbor 
Breakwater and the presence of Morro Rock, the littoral drift 
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 feet 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 tbe sands pit which provides a barrier to wave attack 
that would otherwise impact the developed areas along the 
Embarcadero. 
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Los Osos 
Coastal Erosion Potential Hazard 
Fran1 the 1:vlorro Rock extending into :rviotltana de Oro State Park, large sand dunes 
protect the COll1ffiUluty of Los OS05 from potential waye hazards. Coastal development 
in the area from J:vlonrana de Oro State Park through Port San Luis is unlikely due to the 
current land uses. Erosion rat.es for shorelines of gcoloh'Y sinlilar to this area range fronl 
approximately 4 to 6 inches per year according to Griggs and Savoy (1985). 

Port San Luis 
Coastal Erosion Potential Hazard 
Port San Luis and the coastline sutrolll1cling San Luis 
Bay is well protected from the predominant 
northwesterly swells by the 2,300 foot long Port. San 
Luis break\\~atcr. However, little protection is offered 
fro111 southerly swells. The Port San Luis area is backed 
by 100 foot-high cliffs which descend eastward into 
approximately 30 foot-high cliffs. Proceeding 
eastward from Port San Luis to.ward Avila Beach, 
protective rip-rap has been placed adjacent to Avila 
Beach Drive in to protect the roadway frOl11 storm 
\vaves. Just east of the lllouth of the San Luis Obispo 
Creek, and extending eastward to Fossil Point, the 
community of Avila Beach i, fronted by a 30n foot-wide beach which provides little 
protection from storm waves. According to Griggs and Sa~·o)i (1985), winter· storirl 
waves of 1983 damaged the concrete seawall whiCh tuu·s parallel to Front Street. 
Housing developments in this area experienced landslide activity as well as cracking of 
foundadons and roads. The recreational pier at Avila Deach was also severely danlaged. 
Historic stOrIns have shown that both Port San Luis and Avila Beach are susceptible to 
coast.al danlage resulting from stornl waves, especially those generated frool southerly 
,well,. Griggs and Savoy (1985) classify thi, region with a "moderate risk" with respect 
to possible coastal datnage incurred by storm waves. 

Pirates Cove 
Coastal Erosion Potential Hazard 
From r .... ~ossil Poiot proceeding eastward to Shell Beach, the coastline is characterized by 
off,hore rocks and sea stacks backed by high (30-100 feet) eroding cliffs. According 
to the Department of Navigation and Ocean Development (1971); oil storage tanks 
forn1crly located just cast of Fossil Point were "endangered by cliff erosion." Griggs 
and Savoy (1985) suggest rates of seacliff retreat ranging from 4 to 7 inches per year 
for the Shell Beach coastline. Furthermore, they indicate that "catastrophic rockfall is 
an important agent of erosion" in this area. Although many homes located very near 
the coastline of Shell Beach are protected by seawalls, bulkheads, sandbags, and rip­
rap, Griggs and Savoy (1985) characterize this stretch of coastline as a "high risk" with 
respect. to possible coast.al dan1agc incurred by storm waves. 

Grover Beach 
Coastal Erosion Potential Hazard 
Grover Beach is fronted by s.andy beaches backed by low active dunes covered with 
dense vegeta.tion, a golf course, and a n10bile home park. The sandy beaches provide 
structures with moderate prote.ctioll from storm waveS. However, during the winter 
storms of 1983, timber beach access ralnps were damaged. According t.o Griggs and 
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Savoy (1985) the Grover Beach shoreline is clasoificd as a 
"n1oderare risk" with respect to possible coastal damage incurred 
by stonn waves. 

Oceano 
Coastal Erosion Potential Hazard 
Oceano is generally fronted by wide sandy beaches backed by 
low active dunes. These dunes provide protection. JOt structures 
located ncat them, however they are subject to erosion during 
5 (Orn1 surges at cxtrcIl1C high tides. According to Griggs and Savoy 
(1985) continuous vehicle traffic on the beach and dunes is 

hindering dune protection with respeeno erosion. Although these sand dunes offer 
dwellings protection from storm waves, the winter storms of 1983 dalnagcd structures 
and destroyed timber ralnps which provided vehicular beach access, Therefore, 
according to Griggs and Savoy (1985), this regiol.1: is characterized with a ."modera te 
risk" and a "high risk" region adjacent to the Arroyo Grande Creek mouth with respect 
to coastal erosion. . 

South County 
Coastal Erosion Potential Hazard 
From Oceano southward to the San Leris Obispo/Santa Barbara COlmly li;,e, the coastline 
is described by the Department of Navigation and Ocean Development (1977) as "sandy 
beaches backed by active dunes with sparse vegetative COVCl', high inte~nle(liate..old dunes 
with vegetative cover, Inarshes, and lakes." Although the dune fa~e is' \v'a,~e .'cut and 
experiences frequent slides, Griggs and Savoy (1985) classify this region widl a "moderate 
risk" with respect to coastal erosion. 
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Fire Hazards 

The public is exposed to fire-related hazards from two potential sources: wildland fires 
and fires that 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 Obispo and its cities that have the potential 
to increase fire-relatediillpacts.· . 

Wildfires 

The term "wildfire" refers to fires that usually result 
from the ignition of dry grass, brush or timber. 
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, risks to human safety and property 
mcrease. 

To describe an area where urban development has 
.. been located in proximity to open space, or 

"wildland" areas, the term "urban/wildland 
interface" is commoruy used. The most common type of urbani wildland ~terface 
results when urban development occurs on the fringe of existing urban areas, adjacent to 
wildland vegetation. Other interface conditions can be created when urban development 
is intermixed with wildland vegetation, or when pockets of wildland vegetation occur 
inside developed areas. The communities of Cambria and Nipomo are examples of 
intermixed urban/wildland interface areas. Fires that occur in urban/wildland interface 
areas affect both narural resources and developed ar~~~, and have been described as: "a 
fire moving from a wildland environment, consu~g vegetation for fuel,to.an 
environment where strucrures and buildings are fueling the t~e" (Califoinia Resources 
Agency, 1996). . 

Hazard Description 
Inlluences on Wildfire Impacts 
The fire hazard severity assigned to state responsibility areas fodire protection 
area dependent upon the historic climate, 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. 

Hlslor/c Climate 
The climate in San Luis Obispo County is generally referred to as 
"Mediterranean" with warm dry summers and relatively cool, moderately 
wet winters. Rainfall throughout the County occurs primarily 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 in inland areas. Climatic conditions 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 late summer and 
early fall. Fog and cool weather that are common in the coastal regions help to maintain 
moisture levels in vegetation along the coast, which helps to minimize fire risk The hot 
and dry conditions of the Santa Lucia Mountains and the inland plains and valleys of the 
County, however, can quickly desiccate vegetation resulting in an increased fire risk 

Other weather-related elements can have complex and important effects on wildfire intensity 
and behavior. Wmd 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 to spread 
irregularly, making it difficult to predict its path and effectively deploy fire suppression 
forces. Relative hwnidityis also an important fire-related weatherfactor . As hwnidity levels 
drop, the dry air causes vegetation moisture levels to decrease, thereby increasing the likelihood 
that plant material will ignite and burn. 

Fuel Conditions 
A large portion of the OJunty is covered by natural vegetation. TIlls vegetation 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 fbund throughout 
the County, and their likely 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, acclUnulation of dead plant material, vegetation management programs 
that may have been implemented, period ohime since a stand of vegeiation was last 
burned, historic climate, and topography of the region. ChapamU plant communities present 
the most signifIcant fIre hazard severity, as ihis type of vegetation burns with intense heat 
and the amount of fuel available to bum can be very high if the area is not properly 
managed or has not been recently burned. Controlled burning is one method that can 
greatly reduce the fire hazard severity for a given area. In developed areas, some ornamental 
plantings can provide hazardous fuel loading. Asignificant increase in dead material as the 
result of insect or disease infestations can lead to a much higher fire hazard. The pitch 
canker infestation in Cambria is an example of ihis problem.· 

Topography 
Steep terrain plays a key role in the rate at which wildfires spread, as fires will normallyburn 
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 firefighters and equipment are hampered by lack of . access roads. 

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

Chaparral North Coastal Scrub Riparian Woodland 

Foothill Woodland North Coastal Grassland 

Juniper Oak Woodland Evergreen Forest 

Interior H erbaoeou$ 

Des ert Sorub 
Beaoh·dune 

Coastal Sano.plains 

Saline Plains 

Coastal Salt Marsh 

Freshwater Mars h 

Source: San LUG ObiSpo County, 19713. 
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Human Actions 
Most wildfires are ignited by hwnan action, and may result from direct acts of arson, 
carelessness, or accidents. Manyfires originate adjacent to roads and highways, often as a 
result of the careless disposal of cigarettes or other burning objects from passing 
automobiles. Recreation areas that are located in high fire hazard areas, such as within the 
Los Padres National Forest, also result in increased human activity that can increase the 
potential for wildfires to occur. . 

. £Hects 01 Wildfires 
Wlidfires have several types of impacts on the natural environment. Some ecosystems 
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 risk After a wildfire stops burning, 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 fire 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 is greatly increased. 

In addition to damage to natural environments, wildfires 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 utilities are often strained by the impacts of wildfire, including 
depletion of water reserves, downed power lines, disrupted telephone service and blocked 
roads. Furthermore, flood control facilities may be inadequate to handle an increase in 
stann runoff, sediment, and debris that is likely to be generated from barren, burned: 
over hillsides. The impacts of wildfires on developed areas is being used by COP to 
reevaluate fire hazard on certain sites. Cambria, with its extensive development in a 
declining native forest, will likely increase from moderate to high fire hazard in the 
reevaluation process. 
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Table 3-2: Major Wildfires in San Luis Obispo County Since 1931 

1939 

1950 

1970 

1989 

Cerro Alto 

Pine Ridge Huasna 
Pilitas 

Buckeye 
Shell Creek 

I 

Santa Margar~a 

15,000 " 

17,000 
33,000 

44,000 
20,000 

10,000 

...• 

Source: San Luis Obispo County, 1976; Crty of San Luis'O biSJiIi:'1996. 

Historic Wildfires In San Luis Obispo County 
Significant wildfires have occurred throughout San Luis Obispo County. Most recently, 
the Logan fire that occurred in 1997 burned 50,000 acres and cost $6 million to put out. 
No structures were lost in the Logan fire. Also, the Highway 41 and Highway 58 fires 
that occurred in 1994 and 1996 caused widespread and substantial 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 burned and an estimated $7,000,000 in propeny loss damages 
occurred. The Highway 58 fire burned 106,668 acres and resulted in the loss of homes 
and 14 structures. . 

A summary of major wildfires that have occurred in San Luis Obispo County is provided 
on Table 3-2. This table, however, does not list the numerous smaller fires that have 
occurred throughout the County. Several areas of the County that have been subject to a 
high number of smaller fires include the Santa Margarita area, which has experienced 
numerous 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 Reservoir, located in the nonhwest ponion of the County. 

Fire Prevention and Response 
An extensive amount of literature exists penaining to steps that can be taken to reduce 
the potential 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 resista1lt 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 
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provided by the Uniform Building o,de and the California Building 
G>de, the UnifonnFire G>de, and specific sections of the California 
Health and Safety G:lde. Additionally, AB 3819, which was adopted 
after the disastrous Oakland/Berkeley Hills fire of 1991, and the 
major wildfires that occurred in southern California in 1993, requires 
the California State Fire Marshall to establish building standards for 
areas that have been designated with a high wildfire severity rating 
by the California Department of Forestty and Fire Protection. 

Provide defensible space around srrnctures. nus broad measure 
includes a number of specific actions that can be taken to minimize 
wildfire risks. Providing a defensible space area arolll1da 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 can include the removal or thinning of highly combustible 
vegetation, the use and maintenance of fire resistant plantings, providing clearings arolll1d 
structures and other combustible materials, and the implementation of a variety of othlr 
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 characteristics, 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 lII1der which it is delivered, is referred to as "fireflow." The fireflow·that 
would be requited 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 surrolll1ding structures. For residential development, adequate fireflows may range 
from 1,000 to 2,000 gallons per minute at 30 psi, for a period of up to three hours. 
Several standards can be used to calculate the actual fireflow requitements for a specific 
project. 

Provide adequate access. Adequate access to structures includes providing roadways 
that are passable bylarge fire- fighting equipment. TIlls requites roadways to have adequate 
widths, as well as gradients, bridges, and ulm-arolll1d areas th,at accommodate fire trucks, 

Responsibilities for the prevention and suppression of wildfires in San Luis Obispo G:llll1ty 
belong to the U.S. Forest Service (USFS) in areas contained within the Los Padres National 
Forest, to the California Department of Forestty and Fire Protection (CDF) in wildland 
areas outside of the Forest bOlll1daries, and the Bureau of Land Management (BLlvl), for 
areas lII1der their jurisdiction and to individual cities within their incotporated areas .. 

The CDF is responsible for providing fire suppression services on approximately 1.4 
million acres of San Luis Obispo o,lII1ty. As the major fire fighting force in the G:llll1ty, the 
CDF fully or cooperatively maintains 18 fIre stations that are located throughoutthe G:llll1ty. 
Fire stations that are managed by the CDF are located in the following areas: North of the 
Oty of San Luis Obispo and the San Luis Obispo Airport, Cayucos, Cambria, Nipomo 
and Nipomo Mesa, Morro Toro (Highway 41 between Atascadero and Morro BajQ, Oak 
Shores (Lake Nacimiento), Heritage Ranch (Lake Nacimiento), Avila Valley, Santa Margarita, 
Paso Robles, Simmler, Meridian (Highway 46 east of Paso Robles), veston, Shandon, La 
Panza, and Las Tablas (Lake Nacimiento). The CDF maintains an extensive collection of 
fire fighting equipment in San Luis Obispo G:llll1tY, including engines, aircraft, bulldozers, 
water tenders, and heavy rescue vehicles. 
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The USFS maintains fire stations in the areas of Pozo, and Pine Canyon (Highway 166), 
along with a helicopter base near Lopez Lake. The USFS fire stations are also equipped 
with specialized wildfire fighting equipment and personnel. The BLM maintains a fire 
station in the Carrizo Plain area of the CDunty. 

The CDF, USFS, and BLM have entered into a mutual aid agreement for the purpose of 
wildfire protection in San Luis Obispo CDunty. Mutual aid agreements are reciprocal 
arrangements in which fire protection agencies share personnel and ~nuipment during 
emergency situations. Oties and fire protection districts are also participants in various 
mutual aid and auto aid agreements, including the State Master Mutual Aid agreement. 

Hazard Analysis 
San Luis Obispo County 
local WiltHIre Hazards 
San Luis Obispo CDunty is exposed to a variety of wildfire· hazard. 
conditions ranging from very low levels of risk along the coastal portions 
of the CDunty, to extreme hazards in the inland and chaparral covered 
hillsides of the Santa Lucia Mountains. The CDF has undertaken a 
program to map areas of potential wildfire risk, and to describe the 
potential for wildfires to occur in a given area, several rIsk classifiCations 
have been used. Currently, fire hazard severity is a function of fuel 
conditions, historic climate, and topography. Population density or the 
number of structures in a particular region are not currently used· to 

determine the fire hazard severity for'aparticular region. Areasthroughout the CDunty 
have been designated as havll,(a "Very High Severity Hazard," "High Hazard," or 
"Moderate Hazard." In San Luis Obispo CDunty, 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 CDuntyto the north, to Santa Barbara CDuntyto the south. These 
areas exhibit the combination of vegetative fuel, topography, and human proXimity that 
contribute to an extreme fire hazard potential. The fact that an area ·is 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 "fire weather" is less .. WJdfiie risk designations for San Luis Obispo CDunty, as 
identified by the CDF are depicted on),1ap'7.· .' '" .... .,.. . . 

The CDF is planning to reevaluate the fire hazard severity mapping for the CDunty to 
give greater weight to population density and concentrations of structures in proXimity 
to higher risk areas. This reevaluation process is expected to begin in the year 2000 and 
will likely result in more areas being included in the high and very high fire hazard zones, 
especially urban/wildland interface areas like Cambria and Nipomo. 

Unincorporated communities within the CDunty that are subject to increased wildfire 
risks are generally those communities like Cambria and Nipomo where development has 
resulted in the creation of an urban/wildland interface zone. Table 3-3 identifies 
communities that are located in or near wildland areas and that have an increased risk of 
wildfire- related hazards. 

When residential development 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 fighting techniques, 
such as the use of backfires, may not be feasible. Additionally, fire fighting equipment 
and personnel may be used for structure protection, instead of being used to fight the 
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Table 3-3: UrbanlWildland Interface Areas of San Luis Obispo County 

C<lmbria Th&: areG oontains extens we stands of oaks, laure-I, mad/one and MOl'lterey Pine. The location 01 
residenoes intermb<ed within tht; vegetation increai>es the potential wildfire hazard. !Pitoh canker .lind 
other pest complexes have significantty increased the dead veget.ation in the pine 10resl and the 
resultant fife hazard.] 

los OSO$ Residential development thai has occurred in the foothill areas around Los Osos and Montana De 0/0 
state Park iI/E! inlermked with native vegetation. 

Avila Valley and Irish Hil~ Development in the Areas around Indian Knob, Squire C anyon, See CAn1[on, tlnd Prefumo C al'l1[oo tire 
area intermo..ed with extensive stands of native vegetation. 

Arroyo Grande and Pismo Development to the north .and ust of the C it)' of Arrt:.lyt:.l Gr.and", 1s:.lntermb<ed with d",nse vegetatlt:.ln and 
Beach areas many areas: have limited access. The Pis mo Height: Area has: residences built above veget.ated steep 

slopes. 
Nipomo Mesa and Upper Residential development in the NipClmo Mesa, Los Berros, and Upper LfJS Berros areas are subject to 

Los Berros Area wildfire ris:ks trom extensive stands of eucalyptus trees. As development occurs, however, the removal 
01 eucalyptus treE!S roe.duces potential fire rio:ks, The Upper Los Bellos Area has Iimit,E!d .access, I:; 

is olated and has denSE! vegetation and an Incredslng number Qf res idences, 

Suey Canyon This: afea is loc.ated in the southern portion 01 th", County, north 01 Highway 100. Dev",lt:.Ipment in this 
alea is fairly Isolated and removed flom fire supplessionservlces. 

HlJdSna Development in this area is relatively i;olated and removed from fire suppression services. 

Lopez LAke Development .:.round the 13< e i; intermt.<ed with natwe vegetation and often has access difficult for fire 
suppression vehicles. 

Santa Margarita aretl Development areas near Santa Malgarita. Pozo, Ltl Panza, and Huehuero, are intermixed with native 
vegetation, and often have steep slopes and ditticult access conditions:, 

Atascadero area Drtvelopment around the City 01 At.ascadero is intermixed with I':'rge stands of ntltive vegetalion. 

paso Robles area Development west and e.ast of Pas:o Robles inoJudes lesidenoes th.at 'are intermixed with native 
Creslon veogQf.ation, 

Lake N.aoimiento .are.a Developments in the Herit.age Ranch, O.ak Shores, Bee Rod<, Yolk Moun'tain, Santa Rita, Adelaide, and 
Running Dur Ran¢h include fesiden¢es thai ale intermto<Qdwlth native vegetation. 

Diablo Canyon A nuclea, power pl.ant and its oritioal pOO\ler glid sit in a denselyveget.ated oanyonwith a long response 
for wlldl.md lil9 stUppr9stst lon, 

S.an Luis Obispo A'I!<! The City 01 Sdn Luis Obispo and the surrounding area interfaoes w~h the wildlands on allsides. 

SourM: CDF PleFlle MAnagemeont Plan, 1999, .. 

Note: Not in priority order. 

fire. TIlls results in the need for additional equipment to effectively minimize structural 
losses and to control the fire. 

Some unincorporated communities located within the County are not confronted with a 
high wildfire risk These communities include much of the South Bayarea, Cayucos, and 
Oceano. TIlls low wildfire risk results primarily from the type of vegetation that is dominant 
throughout these areas. The low-growing nativegrasses and shrubs found in these 
communities presents a minimal vegetative fuel so{;r~'e 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. 

Arroyo Grande 
Local Wildfire Hazards 
The majority of Arroyo Grande is located in a generally flat valley that has been developed 
with urban and agricultural uses. The nonhern and eastern ponions of the Oty, however, 
are hi1lyand contain parcels that are within or contiguous to grassland and forested areas. 
Fire protection for the residences located within these urbani wildland interface zones 
may be constrained by heavy fuel loads, steep slopes, limited access, and in some areas, 
limited water supplies. Specific areas of the Oty that have been identified as having 
potential fire suppression deficiencies are listed below. 

• Rarcho Pat:kwav/Camino Met:Cadofla.mes Wav 
• Aven.ida de Diama.nte 
• Eq~5t:t::ian Wav/.l3.fl"es Wavto Noves Road. 
• El Cunino Raal 
• Wildwo 0 d fuuv:h 
• RoJ.o/Em,,,ld Bay 
• Ca.nvon Wav/Ridaeview W';M 
SOlXce: Arroyo Gr""d. Fire Dept. 1996 

• 
• 
• 
• 
• 
+ 

• 

St~coach Road 
We-slow Stteet/Metho Wst C 3:tl\t) 

M il1t H 'i0tt:s 
South '!'"ffi:: W,v/Hueb"",Ro,d 
SlJ.nI:i:;e Tew.ce Mobile HottE P4!:k 
La Cuu,da/Matihew Way 
EasvSt::t::eet (off Pt::int:z ReI) 
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Atascadero 
local Wildfire Hazards 
Wildfire and urban fire hazards are closely related in Atascadero as a result of extensive 
residential development that has occurred in the hilly portions of the City where flanunable 
grassland, chaparral and oak woodland habitat is located. Much of the City can be 
described 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 • Atasca dero Hig hlands • Summ~ Hills 
• Oakwood Est'ates • Asuncion Ranch • Chandler Ranch 
• Long Valley Ranches • Old Morro Road • Las Encino s I-II 
Source: Draft Fire Department Master Plan. City' 01 Atascader~,_ 1990. 

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

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

Topography. Much of the residential development within the City hils occurred in areas 
with moderate to steep topography. Areas that exceed 30 percent slope 'are' subject to 
rapid flame spread, and often have poor access for fire suppression equipment. 

Vegetation. Areas of the City with dense stands of chaparral vegetation face an elevated 
risk of wildfire. In areas where chaparral vegetation has not been burned in more than 20 
years, fuelloacling (the amount of vegetation that is available to be burned) averages 
from 7 to 10 tons per acre. Drainages with oak woodlands have fueHoacling that can 
exceed 15 tons per acre. Chaparral vegetation contains a variety of compounds, such as 
waxes, turpentines, and resins.that cause this type of vegetation to.burn intensely and at 
extremely high temperatures. Air temperatures in chaparral fires can exceed 1,500 degrees.·· 
The intensity of the fire that results from chaparral vegetation makes it clifficultto extinguish .. 

Grover Beach 
local Wildfire Hazards 
Grover Beach is not confronted with a significant wildfire hazard because of its location 
on the coast away from vegetated hillsides. High humiclitylevels and cool ocean-influenced 
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 significant wildfire risk, primarily due to the type of 
vegetation that is found throughout the City. Vegetation in the area is mostly limited to 
low-growing grasses and scartered shrubs, characteristic of disturbed North coastal 
Grasslands habitat. High humiclity levels and cool ocean- influenced temperatures also 
limit the potential for wildfires to occur. 
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Areas of the Oty 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 WlleIIlre Hazards 
Paso Robles is located in the Salinas River Valley, adjacent to the foothil1s of the Santa 
Lucia Mowltains. Extensive oak woodlands, grasslands, and chaparral communities occur 
in the vicinity of Paso Robles, and present a high wildfire risk. The risk of wildfire within 
the Oty of Paso Robles, however, is moderate because most development has occurred 
in the flatter portions of the Oty, away from the flammable foothill vegetation. Developed 
areas that are adjacent to significant stands of native vegetation and that may be subject 
to wildfire hazards are located in incorporated areas west of the Oty. A fire that begins 
in this area could migrate towards the Otyposing potential wildfire risks, particularly for 
areas of the Oty located between 14,h and 38,h Streets (Hemp, 1997). 

Future residential development within the Oty is most likely to occur in the eastern 
portion of the Oty. While not as mountainous as the areas further to the east, this portion 
of the Oty is also adjacent to areas containing significant amounts of native vegetation. 
111erefore, there is the potential for a wildfire to affect th.is part of the Oty. 

City of San Luis Obispo 
Local Wildfire Hazards 
The Oty of San Luis Obispo is confronted with one of the more ·hazardous urbani 
wildfire risks in the OJunty because of its location near the foothills of the Santa Lucia 
Mountains and the Irish Hills. For planning purposes, the entire perimeter of the Oty 
should be considered as an urbani wildland interface area. Specific areas with an increased 
wildfire hazard include the foothills northeast and southwest of the Oty and on Cerro 
San Luis Obispo, Bishop Peak, Churnash 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 Oty limits, structures in the Oty were threatened by these fires (Dougherty, 
1997). The Fire Prevention OJde that has been adopted by the Oty considers all areas 
within the jurisdictional limits of the Oty to be subject to regulations pertaining to 
hazardous fire areas, such as requiring the installation of fire resistive roofing materials. 

Urban Fire Hazarcls 

Hazard Description 
Influences on Urban Fire Hazards 

The risk to life and property 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 appropriate level of fire protection that should be provided include the 
following: 

• Availability of adequate supplies of water 
• The size and height of the structure 
• Flammable or hazardous items that may be 

stored within the structure 

• Response time by fire suppression 
personnel 

• On- site fire su ppre ssio n systems 
• The use occupying the structure 
• The type of building construction and 

materials 

• Adequate emergency ingress and egress 
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Different types of structures and land uses present their own fire prevention and 
suppression characteristics and potential problems. In the developed area throughout 
San Luis Obispo Olunty, residential structural fires are the predominate urban fire risk. 
TIlls risk is increased when development is located in urbani wildland interface areas, 
such as hillside and canyon areas. The additional fire risk associated with residential 
development in urban fringe areas results from the proximity of structures to flammable 
vegetation, the increased distance from fire protection services, limited acc~ss, and potential 
for low fire flows for combating fires. . 

ERects of the Hazard 
The potential for loss of life and property from urban fire hazards is greatest in places 
where large groups of people gather, such as offices, stores, hotels, and theaters. Uses 
which may suffer large monetary losses due to a major fire include businesses, factories, 
and shopping areas. Types of development and conditions that present the most difficult 
fire-protection problems in urban areas include: . 

• Multiple-story, wood frame, high-density apartment developments; 
• Developed areas where structures have little or no setbacks; 
• Structures that contain combustible roofing and other building materials; 
• The storage, handling, and use of hazardous materials; and 
• Natural disasters. 

Fire Prevention and Response 
Fire prevention is a primary objective and the major activity offire departrnents in urban .. 
areas. After a fire starts, it is the objective of the fire department to minimize the damage 
to 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 Olde may be adopted by local jurisdictions, with amendments, and provides minimum 
standards for many aspects of fire prevention and suppression activities.,.These standards 
include provisions for access, water supply, fire protection systems, and the use of fire 
resistant building materia~ .•.•... 

! _ " 'L "f., . -':, ' ;. -, ,_ "'~'. ~- ".,- ; ' .. : - ,---, 

California Heahh and Safely Code and the Uniform Building Code 
The Health and Safety Olde provides regulation pertaining to the abatement of fire­
related hazards. It also requires that local jurisdictions enforce the Uniform Building 
Olde, which provides standards for fire resistive building and roofing materials, and 
other fire- related construction methods. 

Title 19 of the California Code of Regulations 
These regulations pertain to fire prevention and 
engineering measures for new construction. 

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

Assembly 8111337 (8mr.s 8i1l) 
In response to the Oakland Hills fire of 1991, this bill 
was passed in 1992. It requires brush clearance and 
fire resistant roof material (aass 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." Atascadero is the only city in the 
County that has adopted this bill. . 

After a fIre has starred, the time necessary for fire fIghters to respond to the scene is a 
critical factor in protecting public safety and nlinimizing property datnage. Optimum 
response times (approximately five minutes or less) can typically be provided if a fire 
sr.adon is less than 1.5 miles from the response location in an urhanized area. \Xlhen 
making detenninations about fire station locations, the type and density of developlTIent 
that exists in an urbanized area, along \\J"it11 future land use plans, should be considered. 
Other factors that may also influence the location of fire stations includes roadway and 
traffic conditions, topography, and possible access obstructions such as freeways and 
railroad tracks. 

The axllount of water that is available to fight a fire, along with the pressure at which the 
wat.er is delivered and for how long it can be provided, is referred to as "fire flow." 
Building construction, the proximity to other structures, the proposed use of the structure, 
and the provision of on-site fire protection systenlS, are all considered when determining 
the minimum tire flow that is required to provide adequate fire suppression prot.ection. 
In urban areas, ftretlow requirements may typically range between 1000 and 5000 gallons 
per m-inute for two to five hours. l\cmal ftreflow requirements are calculated based on 
sit.e conditions. 

Hazard Analysis 

San Luis Obispo County 
Existing Fire Protection Services 
Urban Hre prevention and. suppression services for the 
unincorporat.ed areas of San Luis Obispo County arc 
provided by a combination of agencies and departments, 
including the California Department of ForesHy and Fire 
Protection (CDI~, the County of San Luis Obispo, fire 
protection distriCts, cOll1nlunity service districts, and 
volunteer fire companies. The CDF is responsible for the 
administration of the fire stations that serve the 
unincorporated areas of the County not within fIre 
protection or other special dist,ticts, and provides 
equiplnent and training for the volunteer stations. Table, 
3-4 lists the existing tire stations that arc located in the 
lUlincorporated areas of the County, and what agency/ 
department is responsible for the station operation. The 
locations of the listed fire stations are depicted on Map 8. 

Ordinances and Regulations 
Several local ordinances direct fire prevention activities within San Luis Obispo County: 
These include Chapter 19.20, Construction Standards of Titlc 19, of the County Code; 
as well as Section 22/23.05.050 ct. seq. of the Land Use Ordinance and Coastal Zone 
Land Usc Ordinance. These sections of Titles 22 and 23 contain standards pertaining to 

the preparation and review of fire safety plans, fire safety standards, site access, and 
driveway requircl11cnts. In addition, the provisions of the Unifornl Fire Code have been 
adopted by San Luis Obispo County. 
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Source: CDF, 1007. 

Table 3-4: Fire Stations in the Unincorporated Areas of 
San Luis Obispo County 

Local Fire Hazaras 

Los 0505 
Existing Fire Protection'SiTvices 
Fire suppression, fire prevention; and r;;lramedic services \~ithG~- the comn1l1nity 6f Los 
0808 arc provided by the Los 0808 C01TItTIunit.y Services DIstrict Fire Department. 
The ·fIre station is located at 2315 Bayview Heights Drive and is centrally located within 
thi: community. The Department is presently staffed 'W1th eight full-time professional 
fIrefighters and offIcers, along with four Contract FirefIghters and 20 Reserve Firefighters 
that work part-time. 1\ full-time secretary is included in the staff of 32 personnel. Fire 
response equipment that is operated by the Department include: 

(2) lS00 gpm pumpers; 
(1) 1250 gpm pumper; 
(1) 1S0 gpm brush patrol; 
(1) Paramedic rescue squad; and 
(1) Command unit. 

local Fire Hazards 
The area is characterized by low to Dlcdiunl density housing and liuutcd c01nnlcrcial 
activities. Surrounding the developed cOlllITIttnity are hundreds of acres of agriculture 
and chaparral covered lands, including Montana de Oro State Park. The chaparral covered 
lands prescnt a moderate fire hazard during most of the year due ro the coastal influence; 
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however, these lands present a high fire hazard area that is weather-induced during some 
times of the year. 

Ordinances and Regulations 
The 1994 Uniform Fire Olde with amendments has been adopted as a local ordinance, 
and the Department enforces the Olunty of San Luis Obispo Land Use Ordinance 
along with Title 19 and some sections of Title 24 of the California Administrative Olde. 

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 
structural fire protection. However, Cambria and Nipomo's fire needs are greater because 
their intermixed wooded areas are urbani 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-time 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 protection .. However, the cost of providing additional fire prevention 
and suppression services must be weighed against the need for additional protection and 
the benefit that may be derived. 

Arroyo Grande '. , 
Existing Fire ProfrH:fion Services 
Fire suppression and prevention services within the Arroyo Grande are provided by the 
Oty of Arroyo Grande Fire Department. The Oty'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 Oty. The Fire Department is staffed with a 
professional fire chief, plus a volunteer force. Fire response equipment that is operated 
by the Oty 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 material unit; and 
(1) mass casualtyunit. 

Ordinances and Regulations 
With the passage of Ordinance 472, the Oty of Arroyo Grande adopted the 1994 
Edition of the Uniform Fire Olde with several amendments. 

local Fire Hazards 
Urban fire hazards in Arroyo Grande are generally associated with residential development 
that has occurred within the rural portions of the Oty, or the urbani 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 
Oty, 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 Olde. 
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Atascadero 
Existing Fire Protection Services 
Fire suppression and prevention services within Atascadero are provided by the Oty of 
Atascadero Fire Department. The Department is presently staffed with 15 professional 
firefighters. The Otyoperates two fire stations: Station No.1 is located at 6005 Lewis 
Avenue, and Station No.2 is located at 9801 West Front Street. Fire response equipment 
that is operated by the Otyincludes: . 

(2) 1250 gpm pumper; 
(1) 1000 gpm pumper; 
(1) State-owned 1,000 gpm pumper; and 
(2) mini,pumpers. 

In a report titled DrqftMafler Plan.for Fire and L!I' Saftty SetViCef (1990), it was recommended 
that a new fire station be considered in the southwest section of the Oty in the vicinity of 
Santa Ana Road and Santa Lucia Road. Another new station was recommended for the 
northwest portion of the Oty 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 Oty. Properties have been purchased for these stations, however, it is uncertain 
when funding will be available for their construction. 

Ordinances and Regulations 
Oty Ordinance No. 304 amended Title 6, Chapter 13 of the Atascadero MWllcipal 
OJde to provide a mechanism to allow the Fire Chief to order the r,movalof weeds, 
rubbish, and similar material that has the potential to become a fire or health and safety 
hazard. If compliance with the order is not provided in a reasonable period of time, the 
Oty 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. aty Ordinance 248 adopted 
the 1991 Eclition of the Uniform Fire OJde (UFq, with certain revisions, as part of 
Title 8 (Building Regulations). Sections 8-2.103 of Ordinance 248 adopted AB 337 (Bates 
bill) into the Mwlicipal OJde for the aty. ',. 

Potential Fire Hazards 
Urban fire hazards in Atascadero are closely related to wildfire hazards, and are generally 
associated with residential development that has occurred in the hill;ideand perimeter 
areas of the aty, or the urbani wildland interface zone. Residential development that has 
occurred in the hillside areas of the Oty has resulted in a condition where extensive areas 
with native vegetation are interruixed with residential uses. Fire suppression in these areas 
is often made difficult due to linllted 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 Oty have tentatively been designated as "Very 
High Fire Hazard SeverityZones." 

Not all of the aty is affected byfire protection issues associated with the nrbanl wildland 
interface zone. In the main commercial area of the aty, no significant access or water 
supplies problems have been identified. 

Access and fire flow requirements that are required for new construction are based on 
the requirements of the Uniform Fire OJde. Fire sprinklers are required for structures 
exceeding 5,000 square feet and all new construction is required to have dass A roofing 
material or better. If it is not feasible for new development to meet the specified minimum 
requirements, the Fire Department may consider alternative methods of fire protection, 
such as the provision of fire sprinklers within residential structures. 
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Grover Beach 
Existing Fire Prolecfion Services 
Fire suppression and prevention services within Grover Beach are provided by the Grover 
Beach Fire Department. This department is a volunteer organization, headed by a Public 
Safety Director. The Gtis only fire station is located at 867 Ramona Avenue. Earthquake 
safety deficiencies have been identified for the fire station structure that will require 
modifications to correct. The Gty is attempting to secure funding that would be used for 
modifications to the existing station or to build a new station. Fire response equipment 
that is 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 Gtyof Grover Beach Municipal Olde, Aftiek VI - PI/blie S"k!J:, 
Chapter! UttljOt?1l Fir, Code, provides the basis for fire regulations in the Gtyof Grover 
Beach. Section 6100-6112 of the Olde adopts the Uniform Fire Olde with amendments . 

. Local Fire Hazards 
The low density urban development that is predominant in Grover Beach helps to minimize 
potential urban fire prevention and suppression hazards. The Gty has historically had a 
fire suppression problem related to inadequate spacing of fire hydrants, 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 flow and access requirements 
for new development are based on the specifications contained in the Uniform Fire 
Code. 

Morro Bay 
Existing Fire Prolecfion Services 
Fire suppression and prevention services within the Gty of Morro Bay are provided by 
the Morro Bay Fire Department. 11,e Department is staffed by professional fire fighters 
and a volunteer force. The Gtis main fire stationislo~ated at 715 Harbor Street, and an 
unstaffed station is located in the northern portion of the Gtyat.460 Bonita Street. Both 
stations have design and construction deficiencies that could result in structural damage in 
the event of an eatthquake. A site for a new fire station site has been identified on the 
southwest corner of Highway 1 and San Jacinto Street. Fire response equipment that is 
operated by the Gty is listed below. 

(2) 1,500 gpm pumpers; 
(1) 750 gpm pumper; 
(1) 75-foot elevated stream ladder truck; 
(1) 4-wheel drive squad vehicle; 
(1) hazardous material vehicle; and 
(2) harbor boats with 250 gpm pumps. 

Ordinances and Regulations 
The Gty of Morro Bay has ad?pted several fire prevention ordinances as part of the 
municipal code (MEMO to address several general and specific fire safety concerns. Fire 
prevention ordinances include the following: 

MBMC Chapter 8.12: Weed ahatement. 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 is not provided in a reasonable period of time, the Oty 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. 

MBMC Section 8.16.280: Solid waste management, burning refuse. TIlls section 
of the Municipal Code prohibits tbe burning of refuse within the Oiy limits. 

"};. 

MBMC Chapter 14.60.010: Uniform Fire Code. TIlls 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 require 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 potential fire risk, and all new construction west. of the Embarcadero:. 
As part of the fire resistive roof requirements, wood shake and shingle roofs are prohibited. 

MBMC Section 14.60.210: Spark Arrestors. TIlls section requires spark arrestors on all 
chimneys. 

Local Fire Hazards 
Fire protection issues of concern in tbe Otyof Morro Bay occur in the northern portion 
of the Oty where dense residential development, as well the construction of hillside 
homes, present potential suppression problems. Poor .ac~ess,in tbe waterfronuarea of. . 
the Oty also presents a potential fire protection hazard. Another fire protection risk tbat .' 

. exists within the Oty pertains to tbe presence of older buildings in the downtown area 
that do not provide fire- resistant construction and have minimal side yard setbacks .. 

In the northern portion of the Oty, residential development has occurred in hillside areas.· 
Difficult access for fire vehicles and the potential for steep topography to contribute to 
the spread of fire create an increased fire suppression risk in the hillside areas .. Other 
residential development in the northern portion of the Oty has resulted in dense 
concentrations of structures.witbminimumsetbacks. To address previous problems that 
were associated with low water pressu.re ,for. fire suppression purposes. in the. northern 
section of tbe Oty, new water lines were ~stalled in the 1980's. Water supply capabilities 

. are now adequate throughout the Oty. For new construction, fire flow and, access 
requirements are based on the provisions specified by the Uniform Fire Code, which has 
been adopted by the Oty Gones, 1997). 

Access to the waterfront area of tbe Otyis 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 
structures that do not provide sideyard setbacks. To help address these issues, the Oty 
operates two fire boats, however, the vessels have minimalpumping capabilities. The 
Oty has also adopted an ordinance that requires automatic sprinklers to be installed in all 
new construction located to the west of The Embarcadero. The acquisition of the Oty's 
elevated ladder truck has also improved the Fire Department's ability to apply fire 
suppression water to structures in the waterfront area Ganes, 1997). 

Paso Robles 
Existing Fire Protection 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,h and 
Spring Streets, Station No.2 is located at Santa Fe 
Avenue and veston Road in the Sherwood Acres 
area, and Station No.3 is at the Paso Robles MWllcipal 
Allport. All three stations are small and have difficulties 
accommodating the size of modem fire trucks. The 
Department is staffed by 6 professional fire 
firefighters, providing for two on-duty personnel at 
anyone time, along with a contingent of volunteers. 
Fire response equipment that is maintained by the 
Department includes the following: 

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

Ordinances and Regulallons 
Oty Ordinance No. 706, amended Title 17 of the Mwlicipal Code to adopt the provisions 
of the Uniform Fire Code with certain amendments. The Oty has also adopted a weed 
abatement ordinance. 

Local 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 Allport, and reliance on volunteer fire fighting personnel. In 
adclition, there are approximately 40 buildings beyond the effective reach of fire ground 
ladders. This will require acquisition of an aerial truck with at least a 75-foot reach. 

Access problems from the existing fire stations are created by U.S. Highway 101 which 
splits Paso Robles roughly in half, creating eastern and western segments of the Oty. 
With limited access to and across the highway from Otysurface streets, fire trucks often 
cannot take a clirect route to an emergency call on the opposite side of the highway. 

Fire fighting equipment at the Paso Robles aUport consists of a government smplus 
crash truck This vehicle, however, often has mechauical problems that limit its effectiveness. 
Another fire suppression constraint at the airport is the absence of fire hydrants within 
the runway area. Allports will often provide subterranean hydrants within the runway 
that provide 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 potential safety and access conflict with 
the location of the aUport fire station also results from existing airport operations. Located 
adjacent to the fire station is a helicopter flight-training school. This results in students 
making practice take-offs and landings adjacent to the fire station. It is possible that 
access to and from the fire station could be impeded in the event of a training accident 
(Hemp, 1997). 

The Paso Robles Department of Emergency Services relies on volunteer fire fighters to 

supplement the permanent staff of six career fire fighters. On occasion, there has been 
insufficient response by the volunteers to adequately respond to emergency calls. A shortage 
of trained personnel responding to a major emergency would have the potential to 

result in significant life and safety hazards to the commwlityand the fire fighters. 
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Generally, adequate fire flows are available for fire suppression purposes throughout the 
Oty. For new construction within the Oty, 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 panicular project. For example, residences may be required to provide 
structural sprinkler systems if response times from a fire station would not be sufficient 
to provide adequate protection. 

San Luis Obispo 
ExIsting and Planned Protection Services 
Fire suppression and prevention services within San Luis Obispo are provided by the 
Otyof San Luis Obispo Fire Depanment. The Depanment is staffed with 54 full-time 
personnel, and has four fire stations at the following locations: 

Station No.1, 2160 Santa Barbara Avenue; 
Station No.2, 136 Nonh Chorro Street; 
Station No.3, 1280 Laurel Lane; and 
Station No.4, 1395 Madonna Road. 

Fire Station No.1 was relocated to its present location in June 1996. The Fire Depanment 
repons no structural or operational deficiencies that are associated with the fire stations 
(Dougheny, 1996). With the existing fire stations, the Depanment generally achieves its 
goal of providing a four-minute or less response time for emergency calls. Fire response 
equipment that is maintained by the Oty includes the following: 

(5) 1,500 gpm pumpers; 
(1) 1,250 gpm pumper; 
(1) 1,000 gpm pumper; and 
(1) Aerial truck. 

Ordinances and Regulations 
Oty Ordinance 1288 (1995 Series) adopts the 1994 Edition of the Uniform Fire Code 
with amendments. Chapter 8.08 of the Municipal Code penains to hazardous weeds 
and debris, and provides. a mechanism to allow the Fire Chief to order the removal of 
weeds and debris that has the potential to become a fire, health,:.or .safety .hazard: If, 
compliance with the order is not provided in a reasonable period of time, theOty may 
contract to have the hazard abated. A tax lien for the cost of removing the hazard will 
then be placed on the propeny until it is paid. 

The Oty has also adopted ordinances regarding the installation of fire sprinklers in existing 
structures and the use of fire resistive roof materials. The fire sprinkler ordinance requires 
the installation of sprinklers in llllreinforced masonty buildings in the downtown area at 
the time that the structure is retrofitted for seismic safety. Other buildings in the downtown 
area must have a fire sprinkler 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 fire resistive roof material. 

Local Fire Hazards 
Urban fire protection issues in the Oty generally penain to providing fire suppression 
services in the downtown area, and low fire flows that may occur in ponions of the Oty 
that are at a higher elevation than surrounding areas. Another fire protection concern 
penains to the ability to provide fire protection services to areas that may be annexed to 
the Oty. 
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Although it is not considered to be a significant problem, providing fire suppression 
services in the downtown area of the Oty can be constrained by marginal fire flows, 
rninima1 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 
materials and do not provide fire sprinklers. To address these issues, the Oty has recently 
upgraded water mains in the downtown area, and has adopted a fire sprinkler ordinance 
(Dougherty, 1996). 

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

The Otyof San Luis Obispo is considering an annexation of properties located in the 
vicinity of the San Luis Obispo OJunty Airport. This area contains a significant amount 
of commercial and industrial development, as well as open space. Annexation of this 
area into the Otyof San Luis Obispo could have the potential to result in significant 
impacts to the Fire Department in regard to maintaining adequate response times within 
the Otyand the ability to provide adequate fire protection infrastructure. 
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Geology & Seismicity 

Geologic hazards in San Luis Obispo O:mnty include seismicity related to fault rupture 
and groWld shaking, liquefaction, tSWlamis and seiches, slope instability and landsliding, 
and subsidence. These hazards can result in damage to public and residential buildings, 
interrupt transportation systems, damage lifelines such as buried utilities and power lines, 
and result in loss of life. The influence on public safety depends on the geologic and 
seismic 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 byrbese 
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. 

Certain geologic formations or soil sediments are more prone to some geologic hazards, 
such as landslides, liquefaction, and sertlement. Similarly, the location and activiry of a 
fault determines the potential hazards for groWld rupture or seismic damage. To help 
correlate the geologic conditions with the potential hazards to public safety and 
infrastructure, a discussion of the geologic and seismic safetyof the Countyis necessary. 

Geologic Time Scale 
Geologic rock formations or units are typically correlated with other rock formations in, ' 
relation to geologic time. Similarly, the potential hazard,thata fault maypose is ddinddin ' 
relation to its activity in geologic time. Therefore, the geologic 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 following discussions. A simplified geologic time 
scale is provided in Table 4-1. 

Table 4-1: Geologic Time Scale 
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Regional Geology 
Structural Geology 
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 Obispo County 
lies within the Coast Range geomorphic province of California·. 

The portion of the Coast Range province that comprises the coast of central 
California was formed at the intersection of two tectonic plates: the Pacific to 
the west, and the North American plate. The compressive and shearing motions 
between the tectonic plates resulted in a complex system of active strike-slip 
faults, reverse faults, thrust faults and related folds (bends in rock layers) (Cark 
and others, 1994). 

Geomorphic provinces of California. 
(Norris & Webb, 1990) 

The various rock types found throughout the County, and the type and severity 
of folding and faulting that has occurred in these rocks, allow for the division 
of San Luis Obispo County area into four structurally and physiographically 

Juan de Fuca ,on., - __ !. 
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distinct areas, called seismotectonic domains. The domains include the Santa Maria-San 
Luis Range domain, the Coastal Franciscan domain, the Salinian domain, and the Western 
SanJoaquin Valley domain. The seismotectonic domains are bounded by major Quaternruy 
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' bomain (SMB-SLR) . ... The Santa Maria Basin-­
Sin Luis Range domain (SMBcSLR) comprises the southwestern area of the County, 
including 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 domain to the 
north. 

The surface geology in the low-lying areas of the domain 
predominately consists of Quatematy and Holocene sediments 
of alluviwn, dune deposits, and Paso Robles Formation. The terrain 
in the coastal ar~as is generally characterized by moderate relief,' 
bound by the steep terrain of the uplifted San Luis Range to the 
east. 

The San Andreas Fault in California is a transform 
fa ult along which the Pa cific PIa te slides 
nothwestward relative to the North American Plate 
at a rate of about 71/2 em per year. (Levin, 1986) 

Fault and fold trends within the domain generally trend 
northwesterly. The faults are generally northwest-striking reverse 
faults, with rnainlyreverse and left-lateral strike-slip fault movement. 
There are at least two recognized active faults in the domain, the 
Hosgri fault and the Los Osos fault. Several moderate magnitude 
earthquakes have occurred in the 5MB-SLR domain (Cark and 
others, 1994). 

The main geologic hazards in this area are groundshaking and liquefaction or seismic 
related settlement of alluvium within low lying areas, and tsunamis 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 landslide hazard is relatively low. There are, however, relatively 
severe landslide hazards within the steeper terrain and less developed areas of the Santa 
Lucia Range and Irish Hills. 
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SEISMOTECTONIC DOMAINS 

W)JiW!l'l:i TRANSVERSE RANGES 
{ft~fi%t 

~j SANTA MAA IA BASIN\SAN LUIS RANGE 

• COASTAL FRANCISCAN 

r"::";:'l SALINIAN AND N, SANTA LUCIA 
;',: ;',.' SUB DOMAIN (NSL) 

~ VVESTERN SAN JOAQUIN VALLEY 

SAN LUIS OBISPO 

Coastal Fraociscan Domain. The Coastal Franciscan domain generally lies along the 
mountains and hills associated with the Santa Lucia Rarige: The domain incOlporates the 
coastal communities of Morro Bay, Cayucos, Cambria and San·Simeon,-and the western 
slope of the Santa Lucia Range in San Luis Obispo and east of Arroyo Grande, The 
Santa Lucia Range resulted from uplift during the Pliocene and Quaternary periods, 

The sudace geology within the domain consists of a northwest-trending sliver of largely 
Franciscan formation rocks, bounded by the Hosgri 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-clipping faults, with uncertain potential 
to generate future earthquakes (dark and others, 1994). 

The main geologic hazards assoc,iated with this domain are groundshaking, liquefaction 
or seismic related settlement of alluvium in the low lying areas of the coastal portion of 
the domain, tsunami and coastal erosion in ocean front areas, and severe landslide potential 
on moderate to steep hillsides, The slopes of the Santa Lucia Mountains are underlain by 
mostly the Franciscan Formation and other vetaceous age rocks that are considered to 

be the formations most susceptible to landslides in the County. 

Salinian Domain. The Salinian domain is located in the northern and eastern portion 
of San Luis Obispo County, including the communities of Paso Robles, Templeton, 

• 
LOS ANGELES 

Technical Background Report County and Cities of San Luis Obispo 

49 



~--------.... <---'.-":'.~ .. ~... -.':-.. -'" ..... 

-., -.,-
..., .'-,../ 

'" ~ 

,:~: h;llkll:tll,;r;.~1 r:.JITrI<I luu, 
j'lf:fi-<1hl ,jUt': n~fr(~11~lJlt) 

('J 1(,;"1 i.ilfJf .. 1 1'~V(,r::,(~ 1".)11 
fJ~ft-oblique re\'er'il~ fau:j 

Kinds of faults. 
(Levin, 1986) 

Shandon, and Atascadero. The domain extends south-southeast to also include the Carrisa 
Plains area. 

1bis large domain is part of a northwest-trending tectonic terrain within the California 
Coast Ranges, characterized by granitic and crystalline metamorphic basement rocks 
(Compton, 1966). The Salinian domain has a moderate- to high-relief western region 
characterized by abundant northwest-striking faults with historical earthquake activity, 
and an eastern region characterized by generally low relief and few recognized surface 
faults (dark 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 is relatively sparse within the central portion of the domain. 

Seismically, the Salinian domain away from the San Andreas fault is relatively quiet 
(Dehlinger and Bolt, 1987). The pronounced difference in seismic character between the 
Salinian domain and the adjacent Coastal Franciscan d9main (with moderate. to high 
seismicity) is attributed 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 5MB-SLR and Coastal Franciscan domains. The main geologic hazards associated 
with this domain are groWldshaking, liquefaction or seismic related settlement of alluvium 
in the low lying areas and landslide potential in hillsides of moderate to steep slopes that 
have experienced large to moderate size landslides in some formations. 

Western San Joaquin Valley Domain. The Western San Joaquin Valley domain (WSJV) 
bounds the edge of the County along the eastern edge of the San Andreas fault. 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 dark and others (1994), recent geologic activity in the WSJV domain is 
characterized by thrust an4..feversefaulting and associated folding. The 1983 Coalinga 
earthquake (magnitude, M, equalled 6:n demonstrated,the seismic potential associated 
with the active folds in the WSJV domain. . 

Geologic characteristics of each of the domains are summarized in Table 4-2 -
Seismotectonic Domains in San Luis Obispo County. 

Stratigraphy 
Stratigraphy is the branch of geology which describes the formation, composition, 
sequence, and properties of stratified (sedimentary) rocks. The major stratigraphic units 
(geologic formations) in San Luis Obispo CoWltyare 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 CoWltythat incorporates existing data 
into a county-wide regional map. As part of this study, geologic maps for the San Luis 
Obispo CoWltyarea by Dibblee (1971; 1972a, 1973; 1974), Hall (1973a; 1973b; 1974), 
Hall and Prior (1975), Hall and others (1979), and Mcdean (1994, 1995) were digitized to 
form a regional geologic map for San Luis Obispo County (see Map 1). That data was 
then digitized and compiled into a GIS format to generate the various geologic hazards 
maps. 
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Table 4-2: Seismotectonic Domains in San Luis Obispo County 

lI1odiji8tl }ivn? Cia"" and olbm (19.94) 

Relief Moderate to high 

Quaternaryfault. and WNW· to NW-striking 
folds reverse faults:; localty 

active WNW-trending 
to Ids 

Largest reported 1927 earthquake that 
historic earthqua<e: occurred offshore 

near Lompoc (M=7.0) 

Predominant ba5~ Franoisoan Complex 
mem rod<s: (Woodrjr.{I and 

Bramlette. 1950) 

Seismicity 

Moderate to high 

NW·trending reverse 
faults and folds with 
uncertain acttvity; 
middle andlor late 
Quaternary activity 
onWest Huasna and 
Oceanic f.3utts 

1952 Bryson earth· 
qu<l<e(M= 6.2) 

Franc-isean Complex 
(J ennings. 1977) 

Moderate to high in 
western and eastern 
margins; low to 
moderate in oentr al 
portion (east of 
Rinoonada fault) 

NW-trending reverse 
faults and folds; 
uncertain aoiivity 
along western 
boundary 
(Nacimiento fault); 
seismically active 
along eastern 
boundary (San 
Andrea; fault); 
spars: e activity in 
central portion (east 
of Rinconada fault). 

1857 Fori Tejon 
earthquake (Ma 7.8) 

Salinian plutoriio and 
orystalline met.:!-
morphia (C ompton. 

San Luis Obispo Countyis located in a geologically complex and seismically active region. 
Seismic, or earthquake-related hazards, have the potential to result in significant public 
safety 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 include liquefaction, seismic settlement, tsunami, 
seiche and landsliding. Other hazards, such as flooding from a dam failure, fires, and 
structural hazards that may be related to earthquakes, are evaluated in separate sections 
of the Safety Element. 

Faull Activity 

LOIAI to moderate 

NW- trending fo Ids; 
seis:mlcally aotwa on 
western boundary 
(San Andreas: fault). 

1983 Coalinga earth-
qu<l<e(M- 6.7) 

Francisoan Complex 
and Gresl: Valley 
Group (Jennings, 

A classification system has been devised by the California Division 
of Mines and Geology (CDMG) to describe fault activity and the 
potential for future fault movement. Providing a mechanism for 
detennining 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 consiaered 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 potentially 
active faults (active within the past two million years) as being capable Kinds of folds. (Levin, 1986) 
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of generating future earthquakes. Faults classified as inactive are not considered to present 
a significant fault rupture hazard or seismic source. 

To address this hazard, Cilifornia 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 Act is 
to minimize the chance for structures with human occupancy to be built over active 
faults by requiring a geological investigation for new development 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 underlain by active branches of the fault, until proven 
otherwise by an appropriate geologic investigation. 

Terms used byillMG to describe fault activity are defined below. 

Historically Active (HA). Faults on which earthquakes have .occurred during historic 
time (within the last 200 years) are classified as historically active. 

Active (A). Faults that show evidence of displacement during the most recent epoch of 
geologic time, the Holocene, are classified as active. The Holocene epoch is generally 
considered to have begun about 11,000 years ago. 

Potentially Active (P A). 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 period between about two million years ago and 
11,000 years ago. The exception is that certain Pleistocehe f~clts can be prestimedto be 
inactive based on direct geologic evidence of inactivity during the H~locene ;~e or 
longer. 

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

As defined, the terms used by mMG·to describe fault activity are essentially based on 
the recurrence of fault rupture at a particular location, or the amount of time that has 
passed since afault last ruptured:'··· . 

Most active faults are identified on the basis of surface expression of previous fault 
movements, or observation of fault displacements in relatively shallow excavations or 
outcrops. In addition to the known active faults with surface expression, there is alsoa 
potential for 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 attributed to 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 southern 
California area. voss 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 is difficult to 
fully evaluate the shaking hazard from 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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Measurement of Earthquakes 
There are several systems used to measure earthquake ground shaking. In 1935, Charles 
Richter developed a system to measure an earthquake's strength in terms of its magnitude 
(Richter magnitude, M), which is conunonly referred to as the Richter scale. Richter 
magnitude is defined as the logarithmic measurement of the maximum amplitude, as 
recorded on a seismograph, calculated at a distance of 100 kilometers (62 nmes) from the 
earthquake. Richter magnitude is fixed to an event and measured values do not vary with 
distance. With the use of a logarithmic scale, an increase of "1" on the Richter scale (e.g., 
a 5.0 to a 6.0) represents an approximate 32-fold increase in earthquake energy released 
by the event. 

The Richter scale is limited byits ability to measure very strong seismic events associated 
with great earthquakes. In response to this inconsistency, the most conunonlyused scale 
todayis the moment magnitude system TI,e 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 calculated by the strength of the rock (shear modulus) 
multiplied by the area Oength times width) of the fault rupture surface and by the 
displacement of the fault during the earthquake. The moment magnitude system symbol 
is Mw (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 
(g). 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 in response to an earthquake. A qualitative description of the 
intensity of an earthquake, or the degree of shaking in terms of the damage at a particular 
location, can be provided using the Modified Mercalli 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 to 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 modified Mercalli scale are provided on Table 4-3. 

To describe the largest earthquake event that may be produced by a particular fault, the 
terms "maximum probable earthquake" and "maximum credible earthquake" are 
conunonlyused. A maximum probable earthquake is the largest event that is expected to 
be produced by the fault within a certain tinle frame. The selected tin1e period will typically 
correspond to the life expectancy of the structure. Therefore, a maximum probable 
earthquake magnitude is conunonly used to design most structures. 

A maximum credible earthquake is the largest estinuted event that could be produced by 
a fault, regardless of tin1e. For the design of critical structures, such as dams, hospitals, 
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. 

Faults in San Luis Obispo County 
The location of the major mapped faults within San Luis Obispo 0:Juntyare shown on 
Map 2. This map is meant to be used for general planning purposes only and not as a 
substitute for detailed geologic evaluation necessary to evaluate fault locations. CDMG 
Special Publication 117 (1997a), Guidelines for Evaluating and Mitigating Seismic Hazards 
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Table 4-3: Modified Mercalli Intensity Scale 

C> Ii:! lic.ate/y suspended 

III, Felt quite nQ~ir.::eably by persons indoors, espeoially in upper floors 01 buildings. Many people do,. not 
reoogni?"e,it.a;: an earthquake. Stlnding vehicles may rool< slightly. Vibrations similar to the passing' 01 a 
truck. Duration estimated. 

IV. During the day, telt indoors by many. outdoors by a tew. At night. some awakened. Dt=:hes. windQ,IVs. 
doors disturbed; walls: rna.: e craddng sound. Sercs:ation Ii<e hou\')' truck striking building. Standing 
v;ahioles rod< notioeably. 

V. many awakened. Some dishes, windo~ brd< en. Unstable objects QYerturn".l:d. 

VI. all, many frightened. Some heavy furniture moved. A few, instan,?E!s ot.laU,en pl_~ster. Damage 

VII. nand oonstruction: stightto moderJte in well·buiH ordinary 
siru¢'lUt(ls. Some ohimn broken: 

VIII. Dam age s: light In speolally-deslgn e d s truotures:; co nsider able darna ge in Of dina IY substa ntlal b ui Idings:, 
with partial oollaps e. D amagolJ: great in -po orty. built struciures. Fallen ohimneys, .1aotory staoks:, oolumns:, 

walls. Heavy 1urniture overtumed. . .. 

IX. igned 1ramestruciures thrown out 01 
e. Buildi shifted o1f 1oundations. 

X. with 1oundations 

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

Building codes being developed for 1997 would require that mMG maintain a database 
of faults that are considered to be capable of generating strong ground motion from 
future earthquakes. A summmyofthe current fault database that is being disseminated 
bymMG via a World Wide Website (http://www.consrv.ca:gov/dmg)·ispresentedon 
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 mapped in and near San Luis 
Obispo County are presented in Table 4-5. 

Additionally, there is a 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 
blind thrust faults that may underlie portions of the County according to Namson and 
Davis (1990) are presented in Table 4-6. The faults· presented in Tables 4- 5 and 4-6 are 
faults that are considered by most local practitioners but are not addressed in the curten! 
data base maintained bymMG. 

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

Arroyo de Oso FauIt- See San Simeon-Hosgri fault zone. 

Arroyo Laguna Fault. See San Simeon-Hosgri fault zone. 
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Table 4·4: Faults Listed in Current CDMG Database' . 

Chara:A:er 
-Istie. Dov.f'i· Earth· 

Fault Name Ma>dmum Return Dip quake 
and Moment . 1m er-..al Width Dip Haza-d 

Geometry length Slip Rae Maanltude (}'I"s) (km) (deg.) Activity" Zone? Comtl'lents 

(km) +1· mmiyr +1· 

Hosgl~San 172 17 2.5 1.00 7.3 646 12 90 active y" Slip rate based 00 Sao 
Simeon Simeon fault slip ute 
(11·ss) reported In Hanson and 

Letti::;: (1004). EHZ I, 
m.apped along the ons-hole 
Sao Simeon portion of 
fault. 

Casmalia 29 3 0.25 0.2) 6.5 2001 10 75NE pok!ntiall No. Poorty' consbained slip 
(OlcuttfrontaO yactlve rate based on deformation 

(0 of teruces (C lark, 1990). 
. 

Los OSO$ 44 4 0.50 0.40 6.8 1925 14 45SW .!wthre y" Poorly oonstrained late 
(,) Quaternaryslip IBte ba:u,d 

on uplift 01 m.Hina tar/aces 
and assumed hull: dip (If 

30-60 de$lrees (Lettis & 
H.:!Ii, 1004). 

S<ln LuiS' 64 6 0.'" 0.10 7.0 6600 ,. 45" potentiall No Faull: system with 

~ang9 yaclwe composite slip rail! of 

(S, margin) about 0.2 mtnlyt. Includes 

(,) San Luis: 8ay, Oceano, 

- Wilmar Ave., Olson, .nd 
Santa Malia Riv~r faults. 
(Lel1is, oat al., 1Q;1Q). . , 

S.ilnJu.iln 69 7 1.DO 1.DO 7.0 1333 13 90 potential~ No Poo.tv constrained slip 

(rl·s:;:) 
. 

ya¢tivt rate b'ned on Anderson 
(1984). 

Rlncon.ilda 189 ,. 1.DO 1.DO 7.3 1764 10 90 potentiaU N. Long ",m slip rate of 
(rr·ss) yactivt about 3 mmly. based on 

Hart (1980). Lacks 
obvious Holocene offset 

San Andreas- 145 15 34DO 3.DO 7.2 "IA 12 90 ac1ive y" Slio rate based on Sleh 

Carrizo (rl.:;:s) and Jahns (1994). Model 
assumes: slip onty in 1857· 
type events. 

San Andreas- 62 6 34DO 5.00 6.9 437 12 90 active y" Slip rate based on analogy 

Cholame with Carrizo segment. 

(r1·S's) 

San Andreas· 37 4 34.00 5.00 6.7 25 12 90 .ilctive Yo> Slip ,,'" r,ported bv 

Parkfield WGCEP (1995). 

Segment 
(Il.ss:) 

San Andreas 345 30 34DO 5.00 7.8 206 12 90 active y" Rupture of Parkfield. 

(1857 rupture) Cholame, C,arrizo, .nd 
(rl.ss) Mojave segments. M.ilx. 

Magnitude based on 1857 
event (Ellsworth, 1990). 
Slip rate ba::::ed on C,urizo 
segment. 

S<lnAndreas 470 47 24DO 3.DO 7.9 210 12 90 amwe y" Slip late based on Niemi 

(1906) aod Hall (1992) .nd 
Prentice, .f a' (1991). 
Assumption thai 1906 
evoants rupture North 
Coast, Peninsula. .nd 
Santa Cruz Mountains. 
Segments t. S.n Juan 
Baulislil. Max. Magnitude 
based on 1906 average 5 
m displacQment (\fVGCEP, 
1900; Llenkaernoei. 
1900). 

1. Source of informillion: CDMO (1997) unless Qinell/llise noted. 
2. 
3. 

(ss) strikeslip. (r) /~~r~~(n) nolma~;~I~ right torte/ai, (11) left lateral. (0) oblique,(bt) blind thrust 
Ba;ed Of'IJennln·gs 199 FaultActw' Ma-roof Calif(lrnia: 
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Table 4-5 - Other Faults in and near San Luis Obispo County' 

Chara=ia-
·isiie DoW')- Earth· 

Ma:ximum Return Dip quake 
Fault Name Moment Interval Width Dip Haza-d 

and Length Slip Rae Magnitude ()Ts) (km) (deg.) Ao1lvlt y} Zone? COtnment5 
GeometrY' 

(km) +/. mml!f' +/. 

Big Spring 20 .. o. .. n, n, n, n, inactiw No Branch (If San Juan fault 

Cambria 04 .. na .. 0.20 .. potentially No Magnitude estimated from 

I') active Mvalchin and Jones 
(1992). PG&E (19EE) 

Cayucos 54 .. na .. 6.5 na na o. inactive No Atter Kilbourne and 
I') Mualchin (1930b) 

East Huasna 70 .. n. .. n, n, o. na potentially No 
I') acti'lOl! 

,.-~.-
' .. 

Edna 43 .' na .. n. potenti:ally No Generally considered-to be 
active part of thl!! Los Osos fault: 

zone. 

Morales 50 .. na .. n. n. na potentially No 
I') actiVE: 

Naolmlento 90 .. "' 7.5 na na na inactiw? No Magnitude after Kilbourne 
(ss) active? and Mualchin (19aOb). The 

1952 Bryson earthquake I; 
often a;signoed to thti: 1ault, 
whloh would change " a otivitv from inactive to 

, a otwe. " 

Oceano 20 .. 0.10 0.10 8 na n • 45 NE (nactlve No After Letiis and o othen: 

I') 
',' 

(1904). Acl:ivity based ,n 
Asquith (1997). Nole th.t 
the fauH is typioally- listed 
sep.!lrately from tautis 
giu-en for Sah Luis Rahge 
fault in Table4. 

Pecho 22 .. 0.02 0.01 6.20 na na 55 NE potemially No After PG&E (1900) 

I') active 

Sah Miguelito 9 .. n, .. na na n, o. hilcti~ No 

Santa Lucia 135 .. na n, 7.20 n' n, n, M", active Atter Kilbourne and 
Bank .,,-.- Mualohin (1900b). Mapped 

offshore. 

Sou1h 01 .. na .. 7.0 na n. na poterroally No Atte"r.WesnOUSkY (19~). 
CuyamA· a~ive 

Ozena 

West Huasnal 120 20 "' 
.. 7.0 na na 00 potentially No_. After Kilboume .and 

OCllanic active Mualchin (1000 b). 
(r,o) 

WhitelOck 19 .. na .. n. na na na inactive No 
I') 

1. SouroQ of information: C DM.:). (1097) unleS's othelVllise noted. 
2. (ss) strlk e s lip, (I) revers e, (n) normal, (II) r i9M late ral, (II) lett later ai, (0) oblique, (bt) blind th rust 
3. Bas: oed OI"lJenhings (1994,) Fault Activity Map of California: 
0<1 = not aoolioable or the information has not been available 

. 

Blind Thrust Faults. The 1983 Mw 6.7 CDalinga earthquake, the 1987 Mw 5.9 Whirtier 
Narrows earthquake, and the 1994 Mw 6.7 Northridge earthquake demonstrate that 
moderate to large earthquakes can occur on blind thrust or reverse faults without ground 
surface rupture. To date, the subsurface (blind thrust) faults that have caused earthquakes 
are associated with active Quatemarygeologic structures comprised of folds 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).11lls 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 folding 
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Espinosa Fault. 

Foxen Canyon Fault. See Santa Maria River and Faxen Canyon faults. 

See San Simeon-Hosgri fault zone. 

Indian Knob Fault. 

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 Gennings, 1994). Estimated 

The La Panza fault has been identified as a thrust or reverse fault by Oark and others 
(1994), with nartheasterlydips 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 orientation, along the northern flank of the Irish Hills. The western end· 
of the onshore fault zone is located near the community of Los Osos, and the eastern 

continue along the northeast flank of the Irish 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 pUlposes of evaluating the potential seis·mic source capability. 

The location and recent activity of various strands of the Los Osos fault 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 intersection with the West Huasna fault near Twitchell 

The California Division of Mines and Geology (Treiman, 1989) conducted field evaluations 
for the main strand of the Los Osos fault near the intersection of Los Osos Valley Raid 

the main strand of the fault within the last 11,000 years. This evidence of recent activity 
resulted in the establishment of an Earthquake Fault Zone bymMG in 1989 underthe 

Otyof San Luis Obispo. It should not be intetpreted that the active portion 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 additional studies, it may be appropriate for mMG to expand the 
Earthquake Fault Zone. 

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

Hall (1973a) 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):'" 

Mapping by Lettis and Hall (1994) and recent unpublished geotechnical studies by Asquith 
(1997) suggest that the Los Osos fault may segment or splay within the community of 
Los Osos. Asquith (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 is unlmown, but is inferred to be potentially active or 
possibly active. The existence and activity of this fault segment is of concern because it 
is located several hundred feet south of the South Bay fire station and the Sunnyside 

,Elementary Schoo!. 

Assuming an overall fault length of 35 miles, the Los Osos fault has the potential to 

generate an earthquake with a magnitude Mw6.75. PG&E (1988) estimated a slip rate of 
0.1 to 0.6 mm/yr and a surface displacement of 1.6 to 5 meters per event. More recendy, 
Lettis and Hall (1994) estimated a verti~arslip rate of apPJ:oximately0.2wO.8mm/yr. 
CDMG reports a slip rate of 0.5 ± .4 mm/yr (see Table 4:4). 

Morales 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 Cuyama Valley in the southeast area of the County. The fault is manifested as 
a complex array of faults of diverse types and orientations 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. 

Morro Bay Fault. See Cayucos Fault. 

Nacimiento Fault Zone. The Nacimiento fault zone is described by Hart (1976) as an 
ill-defined, complex array of northwest treilding faults of diverse types and ages. The, 
Nacimiento 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 "lies 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 
northwest (Jennings, 1958; Page, 1970)." Based on mapping by several investigators, it 
appears tharthe Nacimiento fault zone is not a single fault line of specific age, but rather 
a complex zone of branching and discontinuous faults of diverse orientations, movement 
and ages. The fault zone is more or less defined by a narrow sinuous outcrop band of 
Franciscan melange. 

,A\though mapped as a regional fault by many investigators, the Nacimiento fault zone is 
not included as part of the data base of California faults byCDMG. The fault 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 
to the Nacimiento fault zone which contradicts the Jennings activity, and would make the 
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Table 4-6: Thrust Faults Interpreted by Namson & Davis (1990)' 

Chancier 
·istic DoW)- Earth· 

Ma)<jmum Ret urn Dip quake 
Fault Name Moment Interwl Width Dip Hazc:rd 

and length Slip Rae MaJnilude (I's) (kml (deg.) Acti"";1 y~ Zone? 
GeomaryZ 

(km) +1· mmlyc +1· 

Black 50 .. 2.3 .. 5.0· 7.5 .. .. 17 NE Not Rated N. 
Mountain I. 

(btl 4.8 

La Panza 88 .. 0.3 .. 5.0-7.5 .. .. 37 HE Not Rated N. 
('I I. 

0.5 

Point San Lui;; 85 .. 2.3 .. 5.0- 7.6 .. .. 315 NE Not Rated N. 
Thrust I. 

(btl 4.9 

Purisma. 100 .. 1.2 .. 5.0· 7.5 .. .. 25" Not RatQd No 
Solomon 10 

Thrust 3.2 
(bll 

Santa Lucia 50 1.7 .. 5.0- 7.5 .. .. 25NE Not RatEld No 
10 .. 

3.3 

1. Souroe of infotm.:ltion: COMo:) (1997) unless othenroJise.noted. 
2. (ss) strike slip, (r) lev.",se, (1'1) normAl, (II) rig t.t late ra I. (II) left later al, (0) obliqu e, Cbt) blind thrust 
3. 8aH.d on J ennil'lgs: (1994JF ault Act~rtr 'Map .of California: . . . 

techniques. Several large thrust faults are postulated beneath southern California (Shaw 
and Suppe, 1994a, 1995b; Working Group of California E.arthquake Probabilities, 1994). 

Based on evaluation of geophysical data, subsudace oil well data, and previous geologic 
sunace 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 angle thrusts referred to as the BlatkMountain fault, La Panza fault, 
Point San Luis fault, Purisima-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 to large earthquakes 
of magnitude Mw 5.0 to magnitude Mw 7.5. The Namson and Davis model suggests 
that blind thrust faults could pose a significant seisrnic risk throughout the County. 

& part of their model, Namson 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 mmlyr. By 
geologic standards, these convergence rates are very high, suggesting an active 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 faults accommodate for the regional 
convergence assigned by Namson and Davis. 

Big Spring Fault. See San Juan fault. 

Cambria Fault. The northwesterly trending Cambria fault is approximately64 kilometers 
long, including an 8 kilometer projection across eastern Estero Bay. Hall and Prior (1975) 

Comments 

After Hamson & Da\l'~ 

(1Q90). All slip is .assuffie:d 
to be seismic. 

After Hamson .. Davis: 
(1090). All slip is dssumed 
to be seismic 

After Hamson & Davis: 
(1990). All slip is assumed 
to be seismic. 

After Hamson & O.avls 
(1990). Interpreted 
structure is coincident with 
Ih' Casmalia- Oroutt 1ault 
system. All slip is assumed 
to be seismic.' 

After Hamson & Davis 
(19G10). All slip is .assumed 
to be seiimic. 
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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 O:>astal 
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 Cambria area maybe displaced by the Cambria fault, with an apparent 3-inch step 
in elevation of the terrace surface near Ellysly veek but could not be confirmed during 
review bymMG (Manson, 1985). The Cambria fault is considered potentially active. 

Casmalia Fault (Orcutt Frontal-Pezzoni Fault). Several authors have hyPothesized 
the presence of a fault zone along the northeast flank of the Casmalia Range and Solomon 
Hills and running offshore just south of the mouth of the Santa Maria River. Krammes 
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 Orcutt Frontal fault as the Casmalia fault and continued the mapped 
fault trace offshore to intersect the Hosgri fault. PG&E considered the Casmaliafault to-­
be a continuous, high-angle range-front reverse fault with probable surface expression. 
Other authors such as vouch and others (1984), Nitchman (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 fault system 

The mMG fault activity map (Jennings, 1994) shows the Casmalia fault as a west­
notthwest striking, 20-kilometer long fault along the northeastern flank of the Casmalia 
Range. The Orcutt frontal fault is interpreted to have Quaternary offset and is considered _ 
potentially active (Jennings, 1994). The 1980 magnitude M

w
5.1 eatthquakethatoccurred - -

offshore, near the mouth of the Santa Maria River, is plotted along the offshore segment 
of the Orcutt frontal fault as mapped by Namson and Davis (1990) which suggests that 
the fault could be seismically active. 

Cayucos Fault. The Cayucos fault is mapped by Hall (1974, Hall and Prior, 1975) trending 
northwest though 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 bymMG (Jennings, 1994) indicates that the Cayucos fault is a pre-Quaternary 
fault, therefore, the fault is considered inactive. 

Chimineas 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 Santa Barbara O:>unty northward 
through the central portion of the Coastal Franciscan domain until it intersects with the 
South Cuyama fault about 20 kilometers east of the Oty of San Luis Obispo. For the 
most part, 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 eastern flank of the Buasna 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 potentially active. 

Edna Fault. See Los Osos and Edna fault zones. 
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San Luis Obispo County, is poorly understood and may be attributed to movement on 
other faults such as the active San Simeon or potentially active Rinconada fault zones. 

As described by Lettis and others (1994), the Oceano fault 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 is interpreted to dip 40 to 50 degrees to the northeast with an offset of as much 

probably dies out in the Santa Maria Valley. Northwesterly, near the coast, estimates of 
the slip rate along the onshore portion of the fault are 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 years for the unconformity underlying Quaternary deposits yields 
a net slip rate for the Oceano fault of 0.04 to 0.20 mmlyr near Nipomo, decreasing to 

deposits, the Oceano fault is conservatively considered to bqjotentiallyactive by current 
state standards (fenuings, 1994). There is no evidence that the fault should be classified 

Oceanic Fault. See West Huasna/Oceanic Fault Zone. 

See San Miguelito fault. 

Orcutt Frontal-Pezzoni Fault. 

Pecho Fault. The northwest-trending Pecho fault lies entirely o.ff~hore west and south 

expressed geomorphically bya trend of discontinuous seafloor scarps that extends about 
five kilometers from near the Hosgri fault zone at the latitude of Pecho Qeek southeast 

scarps in Franciscan or middle Tertiary bedrock The fault is 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. 

Pezzoni Fault. 

Pismo Fault. Hall (1973a) maps a fault trace north and adjacent to the Wilinar Avenue 

form the western margin of the Santa Lucia Range. Lettis 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 fault is characterized bya 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 (Hart 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 
clearlyttuncate 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 
various segments of this fault. The Rinconada fault clearly 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 
aerial photographic lineaments in younger alluvium in the Rinconada drainage area, and 
possible crudely located, scattered seisrnic epicenters in the vicinity·of the mapped trace" 
of the fault zone. 

Based on Hart (1985), CDMG (1996) has assigned a long-term slip rate of 3 mm/yr to 
the fault. Hart (1985) indicates that evidence of late Quarternary 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 lack of geomorphic features in young 
alluviwn, normally associated with strikeslip faults, suggests the fault has been inactive 
during the Holocene time. Nonetheless, CDMG considers the Rinconada fault to be 
potentially active. . "."'" ., " . " 

San Andreas Fault Zone. The San Andreas fault zone is located along the eastern 
border of San Luis Obispo County. TIlls 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 risk 
to California. The San Andreas fault is likely capable of producing a maximum credible 
earthquake of magnitude Mw8.25. 

The San Andreas fault has been divided into several seg~nts (Working Group,: 1988; 
Working Group of California Earthquake Probabilities, 1995; CDMG, 1996). The Cholame 
segment extends from Cholame southeastward for about 62 kilometers. aaracteristic 
fault displacement along this segment of the San ~dreas fault is approximately 5 ±2 
meters, with a slip rate of 34 ± 5 millimeters per year (Working Group on California 
Earthquake Probabilities, 1995). TIlls segment has an earthquake recurrence interval of 
437 years for a magnitude Mw6.9 event. 

The Carrizo segment of the San Andreas fault extends from southeast of aolame for 
approximately 145 kilometers. The estimated recurrence interval for earthquakes along· 
this segment is 206 years, with a slip rate of 34 ± 5.0 millimeters per year, and a displacement 
of 7 ± 4 meters (Working Group on California Earthquake Probabilities, 1995). TIlls 
study predicts an 18 percent probability of a rupture on the Cholame and Carrizo segments 
of the San Andreas fault for the period between 1994 and 2024. 

The San Andreas fault is zoned under the Alquist-Priolo act as shown on 
Map 2. Historically, activity on the San Andreas fault includes the 1857 Fort Tejon 
earthquake that is believed to have ruptured 345 kilometers of the Parkfield, Cholame, 
Carrizo and Mojave segments of the fault with a magnitude Mw 7.8 earthquake. 
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See Cayucos fault. 

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

Juan fault into the Carrizo Plain area. The dllnllneas and Big Spring faults have not been 
differentiated from the SanJuan fault forthe purposes of tills study. The fault is located 

Pleistocene and possibly Holocene deposits. The estimated maximum moment magnitude 
for the San Juan fault is MJ.O. Slip rates for the approximately 68-kilometer-10m fault 
are estimated to range from 0.75 to 2.50 mmlyr (Anderson, 1984). On the basis. of the 
reported fault displacements, the Sanjuan 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 Bayfault 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 
fault 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 to about 70 
degrees at depth. Long-term slip rates estimated from offset marine terraces are in the 
range of 0.02 to 0.11 mmlyr, suggesting a fairly low activity and recurrence intervals of 
about 35,000 years for a magnitude Mw6 earthquake (PG&E;·'1988). Mapping byLettis 
and others (1994) indicates that the fault cuts strata of·Pleistocene age terrace deposits; 
and is considered potentially active by CDMG. 

San Luis Range Margin. See San Luis Bay, Wlimar Avenue, Olson, and Santa Maria 
River faults. 

San Marcos Fault. See Rinconada Fault. 

San Miguelito Fault. The San Miguelito fault is a?'~lcilometer-Iong, west-northwest­
striking zone within the San Luis Range located along the sout4western margin of~he 
San Luis Obispo syncline. As described by Lettis and others (1994), the fault juxtaposes 
Miocene and Pliocene 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 folding and some localized shearing, but no 
mappablefaulttraces (dark 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 late Quaternary structure. On the basis of 
studies by Lettis and others (1994) the San Miguelito fault is considered inactive. 

West of the mappable trace of the San Miguelito fault, the Olson Trace 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 to the north, and is apparently ptimarily an up-to-the-north reverse slip fault 
(Lettis and others, 1994). The Olson Trace is considered inactive byCDMG. 

San Simeon-Hosgri Fault Zone_ The San Simeon-Hosgri fault system generally consists 
of two fault zones: the Hosgri 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 associated with the Hosgri, and comes onshore near the pier at San Simeon Point. 
Hanson and Lertis (1994) map a western trace of this fault zone as the Arroyo del Oso 
fault. Manson (1985) refers to the eastem-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 
its slip rate, sense of slip, southern tennination, and dipping geometry (dark and others, 
1994). On the basis of studies by Hanson and Lertis (1994) and Hall and others (1994), 
the San Simeon fault zone appears to be a narrow zone or a single fault at San Simeon 
Bay, but north of the bay, it appears to splinter into several branches. On the basis of 
displaced Holocene-age sediments, investigators estimate Holocene-age slip rates in the 
range of 1 ro 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 interval of 600 to 1,800 years for large surface 
events on the fault. These studies have determined that the San Simeon fault zone shows 
multiple displacements of Holocene deposits. Therefore, the fault is considered to be 
active (Jennings, 1994), and a Earthquake Fault Zone has been established along strands 
of the fault by the Division of Mines and Geologyunderthe Alquist-Priolo act as indicated 
on Map 2. 

The Hosgri fault zone has been interpreted to extend from the northem.tennination 
west of the southern San Simeon fault in the Cambria/Point Estero area to its southern 
termination offshore of Point Pedernales (pG&E, 1988). The fault is located entirely 
offshore, where conventional geologic mapping and paleoseismic studies cannot be 
performed. On the basis of geophysical work bySteritz and Luyendyk (1994), the Hosgri 
fault is characterized as a near-vertical oblique right-slip fault along most of its length. 
An alternative interpretation of the southern Hosgri fault zone byGunmings 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 late. Quaternary 
strike-slip displacement along a high-angle northwest strike fault zone .. 

Santa Lucia Bank/Offshore Faults. Mapping by PG&E (1988) has identified a zone 
of deformed marine platfonns interpreted t~ be the Santa Lucia Bank fault zone. The 
zone trends northward off the coast of San Luis Obispo County. The zone of faulting 
was interpreted from geophysical logs of the offshore area as part of the Diablo Canyon 
project and USGS funded research for offshore oil potential. Jennings (1994) indicates 
portions of the Santa Lucia Bank fault zone to be active. The remaining portions apparently 
show Quaternary offset and are considered potentially active. The fault is mapped by 
Jennings (1994) at least 30 kilometers off of the San Luis Obispo Counry coast at its 
dosest point. 

In addition to the Santa Lucia Bank fault zone, there are numerous unnamed offshore 
faults shown on regional geologic maps. These faults typically are depicted 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 Hosgri and Pecho faults, there is a high 
degree of difficulty involved with evaluating these faults because they can notbe directly 
observed. The existing geophysical data generally is from 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 Maria 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 is buried and is inferred to parallel the Santa Maria River 
and U.S. 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 Wilinar 
Avenue fault zone, and shows the Santa Maria River fault as potentially active. 

Serrano Fault. See West Huasna/ Oceanic fault zone. 

South Cuyama Fault. The South o..yama fault is located in the Salinian domain. It 
extends from roughly'New Cuyama northwest to Garcia Mountain, a distance of 
approximately61 kilometers. The South o..yama fault is a west dipping thrust or reverse 
fault responsible for the uplift of the Sierra Madre Range (dark 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 Huasnai 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 Mari<iRiver 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 30kil;)"meters from the Santa Maria River 
northward to near San Luis Obispo. The Oceanic fault continues northward from near 
San Luis Obispo to San Simeon. 

Hall (1973a) interprets the West Huasna fault zone to consist of low- to high-angle reverse 
faults cut bya younger set of nearly vertical faults. The last recognizable movement 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 Huasnaand Edna fault 
zones have the same history (Hall, 1973a). CDMG 'Oennings, 1994) considers the West 
Huasna fault to have late Quaternary movement, therefore the fault is considered 
potentially active. ' 

Whiterock Fault. The Whiterock fault is mapped as a parallel thrust to the Morales 
fault towards the westerly end of the o..yama Valley. Jennings (1994) indicates that the 
Whiterock fault is inactive. 

Wilmar Avenue Fault. The western segment of the Wilinar Avenue fault strikes west­
northwest and extends westward from Arroyo Grande Creek about seven kilometers to 
an area offshore near Pismo Beach, where the fault is exposed in the seacliff. At Arroyo 
Grande Creek, the eastern segment of the fault extends in a southeasterly direction 
following U.S. Highway 101 to the Santa Maria River. The fault is known primarily from 
a sea cliff exposure near Wilinar Avenue in the Otyof Pismo Beach, where it displaces 
the 120,000-year-old terrace a vertical distance of 6.4 meters (Nitchrnan and Slemmons, 
1994). 

k discussed by Nitchrnan and Slemmons (1994), the eastern segment of the Wilinar 
Avenue fault extends approximately six kilometers between Price Canyon and Arroyo 
Grande Creek The eastern section of the fault is not exposed at the surface and is 
interpreted 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 "Fannboy" quarry where there 
are steeply folded rocks on the north side of u.s. Highway 101 and essentially 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 
Wilinar Avenue fault, located northwesterly of Arroyo Grande Qeek, has displaced late 
Quaternary marine terrace deposits, but extensive urban development along the projected 
trace of the fault preclude recognition of possible Holocene activity. On the basis of the 
available geologic data, the Wilinar Avenue fault should be considered as potentially 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 there is no evidence for surface 
movement along the eastern fault segment southeast of Arroyo Grande Qeek, that portion 
of the fault is intetpreted by Nitchman and Slemmons (1994) to be a blind thrust fault 
that has not propagated to the surface. If that interpretation· is correct, there isa potential· . 
for the eastern portion of the fault to generate damaging earthquakes. Additional studies 
are needed to further evaluate the seismogenic potential of the fault. 

Historical Seismicity of San Luis Obispo County. San Luis Obispo ellunty is located 
within an active plate margin tectonic environment. The central Califomia coast has a 
history of damaging earthquakes, primarily associated with the San Andreas fault and 
faults within the Transverse Range to the south. However, there are a number of magnitude 
MwS.O to Mw6.2 which affected largep:>rtions of the Central ellast (PG&E, 1~88). Some 
of these historical earthquakes with a magnitude of 5.0 or greater. (compiled by dark and, . 
others, 1994) are summarized on Table 4-7. 

Large historical earthquakes, with magnitudes greaterthan M
w
6.5, have occurred onlyin 

the Transverse Ranges, offshore Santa Maria Basin, and along the San Andreas fault. The 
recent seismic activity indicated by this historical record (from 1969 to 1989) indicates 
significant earthquake activity occurred along the San Andreas fault, and moderate activiry 
in a broad area along sections of the Hosgri, San Simeon, Los Osos, Naciruientb and 
possibly the West Huasna fault zones. The historical earthquake record in California 
spans less than 200 yearS· and provides only a partial indication of seismic hazard. The 
absence of earthquakes on many recognized active faults and fault-related.foldsiin 
Califomia probably reflects recurrence intervals greater than the historic record, rather 
than lack of potential for future damaging earthquakes. 

Earthquakes with magnitudes of Mw5.O to Mw5.5, or less, generally result in minor damage 
that is typically localized near the epicenter region. Larger earthquakes that have been felt 
in the ellunty during the last century have generally occurred outside of the ellunry, and 
include events such as the MJ.O Lompoc earthquake in 1927 and the MJ.7 Arvin­
Tehachapi earthquake of 1952. Other more recent earthquakes, such as the 1983 ellalinga 
earthquake (Mw6.7), 1989 Lama Prieta earthquake (MJ.1), 1992 Landers earthquake 
(M/.5), and the 1994 Northridge earthquake (Mw6.6) were felt in the ellunty; however, 
no damage to structures is known to have occurred. 

An evaluation of the effects that historic earthquakes have had in San Luis Obispo ellunry 
is useful to document the levels of shaking that have occurred in 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 magnitude of 5 (PG&E, 1988). The location of 
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Table 4·7: Selected Historical Earthquakes with Mw 5.0 in Coastal Central California 
from 1830 through 1989 

Santa t ... laria Basin/San Luis Range Domain 

071281002 34.75 120.33' VIII 5.4 E Los Alamos are-a 

12t12 1002 34.75 120.37' VII 5.0 F Los Alamos arQa 

101201913 35.12 120.58' 5.0 F Arroyo':;' rande area 

011201915 34.73 120.23' VIII 5.8 E Los Alamos ar~a 

12.01 1915 35.18 120.73 VI 5.0 F Avila area 

11t181927 34.95 120.40 VI 5.0 F Santa Maria area 

05129 1980 34.94 120.78 V 5.1 G Orcutt F rootal fau~ 

Coastal Franciscan Domain 

??m1830 353 120.5' VII 5.0 F San Luis: Obis: po area 
. (?) 

02.01 1853 35.6 121.1' VI 5.0 D, F San Simeon area (?) 

07.09 1917 3525 120.48' VI 5.0 F Lopez Canyon area 

11122 1952 35.77 121.15 VII 5.2 F Brysoo area 

08129 1983 3584 121.34 VI 6.4 G S'an Simeon area 

Salinian Domain 

11m 1852 359 121.1' 5.0 F Poor location 

021261932 35D 121.0 IV 5.0 B SanArdo area 

09127 1938 35.45 121.25 V 5.0 B 

11.02 1955 \35.95 120.92 VI 0.1 F San Ardo area 

01123 1984 3535 121.91 ....... 5.2 G Point Sur area 

Western San Joaquin Valey Domain 

03.061882 36.9 121.2' VI 0.7 D 

08.061916 35.7 121.3 VII 5.5 C Paicines area 

07125 1926 35.6 120.8 VI 5.0 C Idria area 

121271925 352 120.3 VI 5.0 C Coalinga area 

02.051947 3623 120.55 VI 5.0 8 

10125 1982 3632 120.52 VI 5.4 G New Idria area 

05.021983 3623 120.31 VIII 6.7 G Coalinga earthquake 

07122 1983 3624 120.41 VI 5.0 G Coa Ii ng a att.rs hock 

08.041985 38.13 120.17 5.7 I Kettleman Hills earth· 
quak e 

San Andres$ FdUlt and Vicinity 

01.091857 383 119.8' IX+ 7.9 D,E Fort Tejon earthquake 

02,021881 36D 120.5' VIII 0.5 D San Andreas farJlt (?) 
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Table 4-7: Selected Historical Earthquakes with Mw~5.0 in Coastal Central California 
from 1830 through 1989 (continued) 

--03.G1 1335 35.7 '121.3' VII 5.5 D San Andreas fault (?) 

04021335 368 121.4' V·VI 5.4 D San Andreas fault (?) 

04t121335 36.4 121.0' VII 6.2 D San Andreas fault (?) 

11t13 18\l2 368 121.5' VII 5.5 D San Andreas fault (?) 

0712.2 18\l9 342 117.4' VII 5.5 D San Andreas fault (?) 

0712.2 18\l9 343 117.5' VIII 5.5 D San Andreas fault (?) 

03D3 19)1 360 120.5' VIII 5.5 C Parkfield area 

0912.0 1007 342 117.1 VII 6.0 -C San Andreas fault (?) 

12.G1 1910 368 121.4 VII 5.0 C HolI~ter area 

10.12.3 1916 34.6 118.9 VII 6.0 C Tejon Pass area 

1012.3 1916 34.7 119.0 VI 5.5 C Tejon Pass area 

02t1611919 350 119.0' VII 5.0 C Tejon Pass area 

03t10 1922 35.75 120..25 IX 6.5 B Cholame Valley area 

08t181922 35.75 120.3 VII 5:0." , 
C " .' 'CO: C tfo]~ rrfe -V a Iley"\iJfe".;j-c:.:, 

06D5 1934 3580 120.33 V···· " 
5.0 B Parkfield area 

06D8 1934 3580 120.33 VIII 6.0 B Parkfield area 

1212.41934 3593 120.48 IV 5.0 8 Parkfield area 

0612.41939 3680 121.45 VII 5.5 8 Hollister area 

1212.8 1939 3580 120.33 V 5.0 8 Parkfield area 

0912.1 1941 3487 118,93 VI 5.2 A Cuddy Valley area 
.",. 

0712.911951 3558 121.18 VI 5.0 8 Souilleast of Mulberry 
" 

11t16 1956 3595 120.47 VI 5.0 8 So"uthlJllest of Coalinga 

0112.0 1960 36,78 121,43 VI 5.0 8 South of Hollister 

0612.8 1966 3597 120.50 5.1 8 Parkfield 50 eque:noe 

0612.8 1966 3595 120.50 VII 5,5 8 Parkfield s equ e:noe 

09t12 1970 3427 117,54 VII 5.4 G Lytle Cr e <l< ar ea 

0212.41972 36.58 121.21 VI 5.0 G Southeast 01 Hollister 

Retereno. Indexl Symbol Legend 
A Hileman and others, 1973 
B 80ft and Miller, 1975 
C Toppozada and others, 1978 
D Toppozada et aL. 1981 

E Yerkes, 1985 
F PG&E, 1988 
G U.S. Geological SUl\fey Earthqu<l<. Catalog 
H HalJkss on and others, 1008 

I Hilland others, 1900 
(i Non instr urn ental locatio rei I E!stim ated fro m inten::;: ity dab 
? Indicate information is not precisety knCIfIJrt 
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the event is poorly constrained and cannot be anributed to a specific fault source, but the 
earthquake reportedly 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 ftomIII-IV in the inland and north coast portions of the County, and IV­
V in the south coast areas. The higher intensities were felt in areas underlain by alluvial 
soil, while the lower intensities occurred in areas underlain by bedrock formations. 

1916 Avila Beach Earthquake. This magnitude Mw5.1 event occurred offshore of Avila 
Beach in San Luis Bay. The earthquake reportedly resulted in tumbling smokestacks of 
the Union Oil Refinery at Port San Luis, and a landslide that blocked the railroad tracks. 
The maximum intensity appears to be approximately VI (pG&E, 1988), butthe available 
descripuons of the shaking are somewhat limited. 

1952 Arvin-Tehachapi Earthquake. This MJ.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 experienced 
in the northwest portion of the County, and magnitude VIII .intensities were felt in the 
wyama area, in the southeast portion of the County. The higher intensities were likely 
due to closer proximity to the earthquake epicenter. 

1952 Bryson Earthquake. This magnitude Mw6.2 earthquake likely occurred on the 
Nacimiento fault, and resulted in intensity ratings of VI throughout most of the ",estern 
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 underlain 
by alluvial soils. 

1934 and 1966 Parkfield Earthquakes. These earthquakes had magnitudes of Mw6.0 
and Mw5.5, respectively, and occurred on the San Andreas fault in the northeast comer 
of the County. Earthquake intensities generally conformed to anticipated characteristics 
for events of this size, with intense shaking (VII-VIII) being limited to a relatively small 
area near the epicenters of the quakes. Moderate shaking .. was experienced in most of the 
central and western parts of the County. A variation from the expected intensity 
characteristics was experienced in the La Panza area during the 1934 earthquake. La Panza 
is approximately 40 miles south of the fault rupture area, but experienced earthquake 
intensities of VII. 

Fault Rupture 
Hazard Description 
A fault is a fracture in the earth's crust along which movement has occurred either suddenly 
during earthquakes or slowly during a process called creep. wmulative displacement may 
be tens or even hundreds of miles if movement occurs over geologic time. However, 
individual episodes are generally small, usually less than several feet, and are commonly 
separated by tens, hundreds, or thousands of years. Damage associated with fault-related 
ground rupture is normally confined to a fairly narrow band along the trend of the fault. 
Structures are often not able to withstand fault rupture and utilities crossing faults are at 
risk of damage. Fault displacement involves forces so great that it is generally not feasible 
(structurally or economically) to design and build structures to accommodate this rapid 
displacement. 

Geologic research (Zionyand Yerkes, 1985) has shown that historically active and active 
faults (i.e., those with Holocene displacement) are the most likely sources for potential 
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damage associated with fault rupture. The Alquist-Priolo Earthquake Hazard Zone Act 
(AP) was developed by the State of Califoruia to regulate development near active faults 
and mitigate the surface fault rupture hazard. The Act identifies active earthquake fault 
zones and restricts building habitable structures over known active or potentially active 
faults. Out of necessity, utilities, roads, and bridges often cross known active and potentially 
active faults. 

Fault displacement can also occur in the form of barely perceptible moyement called 
"fault creep." Damage by fault creep is usually expressed by the rupture or bending of 
buildings, fences, railroads, streets, pipelines, curbs, and other linear fearures. Excellent 
examples of fault creep can be seen in the Carrizo Plain area of eastern San Luis Obispo 
OlUntywhere 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 to present 
the greatest risk for future movement and, therefore, have the greatest potential to result 
in fault rupture hazards. A common problem in determining where ground displacement 
may occur is identifying the location of the fault. Many faults are hidden beneath deep 
accumulations of soil. Additionally, fault displacement may occur in rupture'zones (similar 
to the Landers and Lama Prieta 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 to avoid placing structures in proximity to 

suspected fault locations. 

Because of the presence of numerous active and potentially active faults in San Luis 
Obispo County, it is appropriate to consider the potential for ground surface rupture due 
to faulting. Portions of the Los Osos, San Simeon-Hosgri, and San Andreas faults have 
been designated active by CDMG under the Alquist-Priolo Fault Zoning Act legislation. 
The approximate limits of the earthquake fault zones recommended byCDMG are shown 
on Map 2. Guidelines for evaluating and mitigating seismic hazards in Califoruia are 
discussed in a recent publication byCDMG (1997). 

Effects of Surface Rupture 
Permanent effects of ground displacement may include abrupt changes in the ground 
surface elevation, damage and possible destruction of structures, alteration of surface 
drainage patterns, changes in ground water levels, misalignment of streets, and changes 
in the gradient of sewer and water utilities. A qualitative description of fault hazard 
potential is presented below. 

Table 4·8: Fault Rupture Hazard 

Crosses potentially acHve fautt. 

Crosses fauttwith 

Very High Crosses active 1aultwith Historical ofue1. 
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Unincorporated San Luis Obispo County 
Fault Rupture Hazard Potential 
Active and potentially active faults in San Luis Obispo OJUnty are shown on Map 2. 
Active faults identified by the Alquist-Priolo Fault Zoning set include the San Andreas, 
San Simeon-Hosgri, and Los Osos faults. Fault zonation is continually updated and 
reviewed by CDMG, and it is likely that other faults in addition to those currently 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 in San Luis Obispo 
OJUnty. 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 considered 
when placing a structure near or over any suspected fault location. 

The following paragraphs briefly discuss the fault rupture hazard potential for the several 
unincorporated areas of the OJunty including Cambria, Cayucos, Nipomo, Oceano, the 
South Bay area, San Miguel, Santa Margarita, and Templeton. 

Cambria 
Mapped faults in the vicinity of Cambria include the Cambria and Oceanic faults, and the 
offshore Hosgri fault. Although the offshore Hosgri fault is considered to be active and 
a likely source for future seismic events, it does not itself provide a fault rupture hazard 
to onshore facilities. 

The potentially active Cambria fault consists of a complex web of thrust faults that trend 
northwest along Highway 1 into the town of Cambria. In the vicinity of Cambria, the 
fault zone extends from the eastern portion of the town eastward for about two kilometers. 
The potentially active Oceanic fault zone (Jeunings, 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 a moderate fault rupture hazard to .the 
town of Cambria. Further studies to evaluate the activity of the faults are warranted prior 
to placing structures near the mapped fault traces. 

Cayucos .,.' . 
Faults in the vicinity of Cayucos include the Cayucos, Cambria, and Oceanic fault zones. 
Geologic mapping by Kilbourne and Mualchin (1980) and Hall and Prior (1995) mapped 
the buried trace of the northwest striking Cayucos fault beneath the town of Cayucos. 
The fault is considered to be inactive and therefore results in a low potential to serve as a 
fault rupture hazard. Although CDMG considers the Cayucos fault to be inactive (Jeunings, 
1994), it is often undesirable 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. 

The northwest striking Oceanic fault zone is located about two kilometers northeast of 
Cayucos. The Cambria fault zone is mapped by Hall and Prior (1975) as going offshore 
north of Cayucos, and returning to shore as a broad zone of faults passing through 
Cayucos between the cemetery and Willow Qeek. These faults are considered to be 
potentially active and therefore present a moderate fault rupture hazard. Further studies 
to evaluate the activity of the faults are warranted, prior to placing structures near the 
mapped fault traces. 
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Nipomo 
The faults in the Nipomo area include the Santa Maria River, Wlimar Avenue, Oceano 
and West Huasna faults. The buried trace of the Santa Maria RiverlWrlmar Avenue fault 
is inferred to parallel U.S. Highway 10 1 in the vicinity of Nipomo. The Oceano fault 
generally is trending northwest across the Nipomo Mesa and into the town of Oceano. 
The West Huasna fault is mapped along the eastern side of the valley. As discussed in the 
fault descriptions portion of the text, those faults generally 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 
inactive Oceano fault presents a very low potential as a fault ruprure hazard. Although 
the Oceano fault is inactive, it is often uridesirable to site strucrures 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 Wlimar Avenue and West Huasna faults are watiallted, prior 
to placing structures nearthe 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 is interpreted to strike northwest along the 
southwestern side of the Oenega Valley about 1,000 meters southwest of Oceano, and 
goes offshore near the mouth of Arroyo Grande Qeek Although the fault 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 sitestiucrures 
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. 

South Bay 
As discussed herein, the South Bay area includes the communities of Los Osos, Cltesta­
by-the-Sea, Baywood Park, and the south Morro Bay area. Mapped faults in the South 
Bay area include the active Los Osos fault. As mapped by Lettis and others (1994), the 
Los Osos fault consists ofaseveral hundred rru;ter wide zone of west-northwest striking 
lineaments and scarps located along the southern side of the Los Osos Valley.'Pbrtibns 
of the Los Osos fault have been zoned active by CDMG (freiman, 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" 
splay of the Los Osos fault is shown on Map 2. 

As discussed previously, the activity of this fault segment 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 
barrier in wind blown sand formations at shallow depths, suggesting that the fault is 
active. This could be of concern because the inferred fault splayis located several hundred 
feet 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 srudies 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 
Ai; indicated on Map 2, the data reviewed does not indicate that there are mapped active 
or potentially active faults in San Miguel. 

Santa Margarita 
The only mapped fault in the Santa Margarita area is the potentially active Rinconada 
fault. The fault trends nonhwest through the Santa Margarita area near Pozo Road, Trout 
veek, and the Salinas River. According to Han (1985), although there is a preponderance 

. of evidence that indicates movement along the Rinconada fault during the late Quanemary, 
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. Funher studies to evaluate the activity of the faults are warranted; 
prior to placing structures near the mapped fault traces. 

Templeton 
The only mapped fault in the Templeton area is the western trace of the potentially active 
Rinconada fault system referred to as the Jolon fault. The fault trends nonhwest through 
the comrnunityjust south of the junction of Highways 46 and 101. According to Han 
(1985), although there is a preponderance of evidence that indicates movement along the 
Rinconada fault during the late Quanernary, 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. Funher studies to 
evaluate the activity of the faults are warranted, priorto placing structures near the mapped 
fault traces. " 'c', , '. " 

Arroyo Grande 
Fault Rupture Hazard Potential 
Mapped faults in the Oty of Arroyo Grande are the potentially active Wdrnar Avenue 
fault and the inactive Pismo fault. As described by Nitchrnan and Slemrnons (1994), the 
Wdrnar Avenue fault is exposed in the seacliff near Pismo Beach and the buried trace of 
the fault is inferred to strike nonhwest-southeast parallel and adjacent to U.S. Highway 
101 beneath ponions of Arroyo Grande. Within the Oty limits, the Wdrnar Avenue fault 
is mostly concealed by deep alluvium along Arroyo·Grande veek The potentially active 
fault presents a moderate potential fault rupture hazard to the Oty.The inactive Pismo 
fault presents a very low potential fault rupture hazard. Funher studies to evaluate the 
activity of the faults are warranted, prior to placing structures near the mapped fault 
traces. 

Atascadero 
Fault Rupture Hazard Potential 
Mapped faults 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 nonhwest along the eastern Oty limits. The fault mostly lies 
east of the Salinas River and outside the Oty limits. According to Han (1985), although 
there is a preponderance of evidence that indicates movement along the Rinconada fault 
during the late Quanemary, the fault lacks any geomorphic features within young alluvium 
to suggest the fault is active. Because the Rinconada fault is potentially active, it presents 
a moderate fault rupture hazard to the Otyof Atascadero. Funher studies to evaluate the 
activity of the faults are warranted, prior to placing structures near the mapped fault 
traces. 

The Nacimiento fault zone consists of a nearly 10-kilometer wide nonhwest trending, 
complex fault zone located in the Santa Lucia Range of southwest Atascadero. The 
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Nacimiento fault zone is classified as inactive bymMG (Tennings, 1994), but is believed 
to 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, priorto placing stmctures 
near the mapped fault traces. 

Grover Beach 
Faull Rupture Hazard Potrmtial .... 
The only mapped fault near Grover Beach is the potentially active Wtlmar Avenue fault. 
As described by Nitchman and Slemmons (1994), the Wtlmar Avenue fault is exposed in 
the seacliff near Pismo Beach and the buried trace of the fault is 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 northern city limits 
for Grover Beach. The Wtlmar Avenue fault apparently offsets late Quaternarydeposits; 
therefore, it is considered potentially active and presents a.moderate fault rupulfe.·hazard. 
to the aty. Further studies to evaluate the activity of the fault are warranted, prior to 
placing structures near the mapped fault traces. 

Morro Bay 
Faull Rupture Hazard Potential 
The only known mapped faults in the atyof Morro Bayare the potentially active Cambria 
fault and possible splays of the active Los Osos fault system The Cambria fault is mapped 
within the eastern limits of the aty. The Cambria fault consists of a complex system of 
thmst faults located primarily in the hills northeast of MorroB.y. The potentiallyactive 
fault presents a moderate faultmpture hazard to aty developments in that area:' The 
Los Osos fault is active, but presents essentially no fault rupture hazard to the aty as .it 
is 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 
Faull Rupture Hazard Potential 
The only known mapped fault within the atyof Paso Robles is the Rinconada fault. The 
potentially active Rinconada falllti!, 111apped through southwestern Paso Robles and crosses 
Highway 101 just south of Spring Street.1\. trace "f the fault i~. als() id~ntifiedby Dibblee 
(1971) as running up Spring Street, which corresponds to a line of hot springs that once 
existed in this area but have since been capped and buried. As a potentially active fault, 
the Rinconada presents a moderate fault rupture hazard to the aty. Further studies to 
evaluate the activity of the faults are warranted, priono placing stmctures near the mapped 
fault traces. 

The northern end of the potentially active La Panza fault is located about 20 kilometers 
southeast of the Paso Robles, near the town of Oeston. The northwest striking La 
Panza fault is about 75 kilometers long. The Huerhuero 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 Oty limits. 

San Luis Obispo 
Faull Rupture Hazard Potential 
mMG (freiman, 1989) has mapped the active Los Osos fault through a portion of the 
Oty, which strikes northwest· southeast along the southwestern margin of the Los Osos 
Valley. Treiman (1989) conducted field evaluations for th€ main 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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establishment of an Earthquake Fault Zone by illMG in 1989 under the Alquist, Priolo 
Fault Zoning Act. It should not be interpreted 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 
provided in site specific studies that show a preponderance of evidence of recent fault 
activity in that area. As additional information about other segments of the fault are 
provided by additional studies, it may be appropriate for illMG to expand the zone. On 
the basis of the above data, the Los Osos fault presents a high to very high fault rupture 

· hazard to Oty 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 splays. 

Other faults that are near the borders of San Luis Obispo are the West Huasna, Oceanic, 
and Edna faults. These faults are considered to be potentially active and present a moderate 
fault rupture hazard to developments in their vicinity. 

Groundshaking 
Hazard Description 
Sudden slip along all or part of a fault surface releases energy 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 damage. In general, 
groundshaking intensitydiruinishes as the distance from the earthquake epicenter increases. 
The loss of earthquake energy that occurs as distance from ih': f~ultinc~eases is tailed 
"attenuation." Numerous attenuation relationship theories have been proposed by various 
scientists, and these theories are frequently revised and updated as more information 
about the behavior of earthquakes is learned. 

Groundshaking has historicallyresulted in a significant risk to life and property damage. 
The extent of loss that can result from groundshaking was demonstrated by the 1989 
Loma Prieta and 1994 Northridge earthquakes which resulted in the loss of many lives 
and property and infrastructure damage in the billions of dollars. 

Groundshaking can also trigger secondary seismic phenomenon such as liquefaction, . 
lateral spreading, seismically induced settlement and slope instability, tsunami and s~iche, 
and other forms of ground rupture and seismic response. 

San Luis Obispo Countyis located in a geologically complex and seismically active region 
that is subject to earthquakes and potentially strong groundshaking. The intensity of 
groundshaking at a particular site or structure is a function of many factors including: 1) 
earthquake magnitude, 2) distance from the epicenter, 3) duration of strong ground motion, 
4) local geologic conditions (soil type and topography), and 5) the fundamental period of 
the structure. A brief description of those factors is presented below. 

Earthquake Magnitude. Earthquake magnitude, as measured byeither"the Richter or 
Moment Magnitude scale, is a measurement of energy released by the movement of a 
fault. As the amount 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. 
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Duration of Strong Shaking. The duration of the strong groundshaking constitutes a 
major role in detennining the amount of structural damage and the potential for ground 
failure that can result from an earthquake. Larger magnitude earthquakes have 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 soil, as well as shallow ground water levels, have the potential to 
amplify the effects of groundshaking depending on the characteristics of the earthquake. 
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 groundshaking coincides with the natural vibration period 
of a structure, damage to the structure can be greatly increased. 

The extent of damage suffered during an earthquake can also depend on non-geologic 
factors. The type of building and its structural integrity will influence the severity of the 
damage suffered. Generally, small, well constructed, one- and two-story wood and steel 
frame buildings have performed well in earthquakes because of their light weight and 
flexibility. Reinforced concrete structures will also usually perform well. Buildings 
constructed from non- flexible materials, such as unreinforced brick and concrete, hollow 
concrete block, clay tile, or adobe, are more vulnerable to earthquake damage .. 

EHeds of Groundshaking 
The primary effect of groundshaking is the damage or destruction of b~ildings, 
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 
damage to utilities, pipelines, roads, and bridges. Ruptured gas and water lines can result 
in fire and scour! inundation damage, respectively, to structures. Secondary effects can 
include geologic impacts such as coseismic fault movement along nearby faults, seismically 
induced slope instability, liquefaction, lateral spreading, and othedorms of ground failure 
and seismic response. 

Seismic Risk 
Seismic risk associated with earthquakes and public safetyis being addressed on an ongoing 
basis by local, state and federal agencies. The most significant elements of this assessment 
are the building codes and regulations that define acceptable risks and govern seismic 
design standards for residential, public, and infrastructure buildings and facilities. 

Building safetyand construction is regulated predominately by the requirements contained 
in the Uniform Building Q,de (UBq, which is published periodically by the International 
Q,ngress of Building Officials (lOlO). The UBC provides minimum standards that 
represent current practices in building safety and the construction of earthquake-resistant 
structures. The building requirements of the UBC can be adopted by local jurisdictions, 
with amendments when necessary. 

Previous editions of the UBChave recognized the seismic exposure of San Luis Obispo 
Q,untyto groundshaking hazards by categorizing the entire Q,untywithin Seismic Zone 
IV, the most stringent category for seismic design in the UBC According to UBCstandards, 
structures in Zone IV should be designed to the same seismic criteria regardIess of their 
proximity to faults. The 1997 UBC, not yet adopted by the State of California, still classifies 
the Q,unty within Seismic Zone IV; however, the code now considers soil 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 maximum 
moment magnitude, and the slip rate of the fault. These types of parameters, as identified 
in the COMG database, are summarized for selected San Luis Obispo faults in Table 4-
4, and are being updated on an ongoing basis by COMG. Design professionals may 
recommend that structures also considerfaults that are not listed in Table 4-4. Asummary 

" '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 sturues are also being 
perfonned by COMG to map seismic hazards for areas founded on soil profiles subject 
to ground failure during 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 earthquake on anyone of the faults 
in the County limits could affect each of the Gties 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 byCOMG have estimated potential ground acceleration that could be 
experienced in California. Mualchin and Jones (1992) deterministically estimated ,the 
maximum credible ground acceleration that could'be generated by active and potentially 
active faults, Detenninistic peak horizontal ground accelerations from this study range 
from a low of 0.4 g in the central portion of the County to a high of about 0.7 g along the 
San Andreas, Rinconada, Oceal1ic-West Huasna, and coastal fault zones. 

It should be noted that the anenuation relationships used by Mualchin and Jones (1992) 
and others to preruct strong ground motion are based on empirical correlation to historic 
ground motion records. As a result of statistical deviations associated with these 
techniques, ground motions higher than those estimated can occur 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 for maximum credible 
earthquakes, which considers the greatest potential earthquakes that could occur, and 
does not consider the probability of that earthquake occurring within a given time period. 

COMG (1996) published a probabilistic seismic hazard map for the State of California 
with contours showing the peak horizontal ground acceleration with 10 percent probability 
of being exceeded in 50 years. The westem portion of the County has a 90 percent 
probability of experiencing ground accelerations in the range of 0.3 g to 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 experiencing a peak ground acceleration of 0.5 g to 0.7 g in the 
next 50 years, Again, the statistical variance in estimated ground acceleration could easily 
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 in the eastem portion of the County. Because of the proximity of the fault and 
the relatively high probability of a major earthquake in the near future, the San Andreas 
fault is generally considered the most likely source for strong ground motion in the County. 
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Coastal Faults 
There are numerous 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 earthquake sources for generating strong 
ground motion in the coastal region of San Luis Obispo County are considered to be the 
San Simeon-Hosgri, Los Osos, and ?anta Lucia Bank and offshore faults, which are 
shown as active faults byffiMG (Jennings, 1994). Other potentially active faults that are 
thought to be seismically capable of generating strong ground motion include the Wtlmar 
Avenue/Santa Maria River, Oceano, Pecho, West Huasna-Oceanic, Cambria, Casmalia 
(Orcun Frontal-Pezzoni), Nacimiento, and Rinconada faults. 

Blind Thrust Faults 
A potentially significant source of strong motion in San Luis Obispo Countyis buried or 
blind thrust faults and thrust ramps hypothesized beneath the Santa Maria Basin and 
coastal areas of San Luis Obispo County by Namson and Davis (1990). The ramps 
described by Namson and Davis are the Point San Luis, Santa Lucia, BlackMountain and 
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La Panza faults. On the basis of their evaluation, Narnson and Davis hypothesize that 
there are several blind thrust faults and a regional detachment fault located between 
about three to 14 kilometers beneath the San Luis Obispo O:lUnty area. Based on 
comparison with the 1983 Coalinga, 1987 Whittier Narrows, and 1994 Northridge 
earthquakes and a database of worldwide earthquakes, theyestirnate that the thrust faults/ 
ramps beneath the central California coast could produce earthquakes with magnitudes 
in the range of magnitude MwS,O to MJ.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 currentlyestirnated by conventional attenuation relationships for areas 
directly above 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 to asa 
"basin effect". There is a potential for both of the above conditions in the coastal and 
central San Luis Obispo Countyareas if a large earthquake were to occur on a buried or 
blind thrust fault. 

Amplification of Ground Motion 
Research has shown that areas that are underlain by layers of unconsolidated, recent 
alluvium and unconsolidated soil material with high ground water have an increased risk 
of experiencing the damaging effects of groundshaking (Zionyand Yerkes, 1985). During 
the Lama 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 Nunitz Freeway structure even though they were located more 
than 60 km from the earthquake. 

Areas within the County that are underlain byrecent alluvial sediments (Qal) are depicted 
on Map 1. Those areas include the coastal valleys and plains and interior valleys near 
annual streams and water sources. The coastal areas considered to 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 
Creek There may also be a potential for earthquake induced groundshaking damage 
along Cholame Creek, Estrella Creek, and the Paso Robles area. 

To help quantify the risk associated with earthquake induced groundshaking and secondary 
phenomena such as liquefaction, previous regional geologic studies by the United States 
Geologic Survey (USGS) and mMG have generally classified regions on the basis of 
three factors: 1) soiVbedrock 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 risk 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 County 
Building and Construction Ordinance, Section 19.01.012, Title 19 of the County Code. 

Arroyo Grande 
Groundshaking Hazard Potential 
The Cityof Arroyo Grande is proxirnal to active and potentially active faults capable of 
producing strong ground motion in response to seismic events. Table 4-9 lists faults in 
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Table 4·9: Sources of Ground Shaking in the Vicinity of Arroyo Grande 

Fault Approximate Maximum Anticipated 
Distance Maximum Probable Accele'ration 

(kilometerst Earthquake Earthquake Range (9) , 

Wilmar Avenue' 0 6)1, 4 0,1·0,7 

Blind Thrust ° 7)1, 6 0,2·0,8 
Point San Luis 

Los Osos 6 7 5 0,1 ·0,5 

Pecho 9 6'1. 3 <0;1 ·0,3 

Hosgri 25 7)1, 6Y, 0,1 ·0,2 

Casmalia 21 7Y, 6 0,1·0,3 

La Panza 32 7)1, 5 0,05·0,2 -
San Andreas 62 8Y. 8 0,1·02 

*Measured from the intersection of Branch and Mason Streets 

the vicinity of Arroyo Grande 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 likelygrounds,hakinghazan:\ 
to Arroyo Grande. Other faults that h~~~ the potential to generate st;ong'gr()ufld motion 
in Arroyo Grande include the active Los Osos fault, and the potentially active WIlmar 
Avenue, Pecho, and Orcutt frontal faults. Although the probability, or return interval, on 
one of these closer faults is lower, the peak ground accelemtion that could result from a 
near· field event would likely be significantly greater than would be expected from a high 
probability event on the San Andreas or Hosgri faults. In addition to the mapped faults, 
there is also a potential for strong ground motion associated with earthquakes on 
hypothesized buried thrust faults beneath the coastal area. 

Portions of Arroyo Grande ihatare\lliderlain by layers of unconsolidated,;ec~nt alluvial 
soil material have an increased riskof eXp~dencmg the damagillgaf~ciS ofgro~dshaking. 
These areas are considered to be at an increased risk because of the amplifying effect that 
can occur when unconsolidated soil materials are subject to groundshaking. Major areas 
within Arroyo Grande that are underlain by recent alluvial sediments are depicted on 
Maps 1 and 3. 

Ordinances and Regulations 
The Otyof Arroyo Grande has adopted the Uniform OJde for Building OJnservation. 
TIlls code belongs to 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 
Groundshaking Hazard Potential 
The Oty 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 to be potential sources of relatively strong ground 
shalcing. 

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' 

Blind Thrust 
Black 
Mountain 

5 

7\4 

8 

7 Y2 

~Measur(!d from EI Camino Real and TrafficW iIY 

0.1-0.2 

0.1 0.2 

5 /. 0.1-0.5 

mapped fault is the potentially active Rinconada fault which has the potential to generate 
a magnitude 6\1.\ to 7\6 earthquake with an estimated ground acceleration in the range of 
OAg to O.6g., which, if it were to occur, could have a widespread damaging effect on the 
Gty.Other faults 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 
Gtyand 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 faults beneath the La Panza and S.anta Lucia Ranges:.. " 

Portions of Atascadero with an increased risk of experiencing the damaging effects of 
groundshaking are those areas 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. 

Ordinances and Regulations 
In Atascadero, the UBC was adopted by Ordinance No. 248, which amended Title 8 
(Building Regulations) of the Atascadero Municip~.9'de. 

Grover Beach 
Groundshaldng Hazard Polrmtial 
The Gtyof Grover Beach is proximal to active and potentially active faults capable of 
producing strong ground motion in response to seismic events. Table 4-11 lists faults 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 to generate strong 
ground motion in Grover Beach include the active Los Osos fault, and the potentially 
active Wilinar Avenue, Pecha, Orcutt frontal faults. In addition to the mapped faults, 
there is also a potential for strong ground motion associated with earthquakes on 
hypothesized buried thrust faults beneath the coastal area. 

Portions of Grover Beach that are underlain by layers of unconsolidated, recent alluvial 
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 

Casmalia-Orcutt­
Utile Pine 

Los Alamos­
Baseline 

19 

0.1- 0.2 

*Measuredfrom Grand Avenue and North 81h Street 

Blind Thrust 
Santa Lucia 

Ho 

Los Osos 

Ordinances and Regulations 
In Grover Beach, the UBCwas adopted by Ordinance No 95-5, which amended Municipal 
Code section 8101-8110. 

Morro Bay . 
Groundshaking Hazard Potential 
The aty of Morro Bay is located in proximity to active and potentially active faults 
capable of producing strong ground motion in response to seismic events. Table 4-12 
lists faults in the vicinity of Morro Bay considered to be potential sources of relatively 
strong ground shaking. 

With a high probability for producing a maior 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 Willnar Avenue, 
Rinconada, Pecha (offshore) and Santa Lucia Bank (offshore) faults; In.additiontothe 
mapped faults, there is also a potential for strong ground motion associated with 
earthquakes on hypothesized buried thrust faults beneath the coastal area. . 

Table 4-12: Sources of Ground Shaking in the Vicinity of Morro Bay 

7 7 Y. 5 0.2 - 0.6' 

14 7% 6% 0.2 - 0.3 

5 0.1 - 0.5 

8 

"MeaslJred 110m the Embarcadero and Harbor Street. 
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Portions of Morro Bay that are underlain by layers of unconsolidated, recent alluvial soil 
material have an increased risk of experiencing the damaging effects of groundshaking. 
Major areas within Morro Bay that are underlain by recent alluvial sediments are depicted 
on Maps 1 and 3. 

Ordinances and Regulations 
In Morro Bay, the UBC was adopted in Chapter 14.18 (Ordinance No. 450) of the 
Municipal Code. In 1996 the GtyCouncil amended Chapter 14.18 to provide forvoluntarjr 
compliance with California and Safety Codes sections 19160-19169. 

Paso Robles 
Groundshaking Hazard Potential 
The Gty of Paso Robles is proximal to active and potentially active faults capable of 
producing strong ground motion in response to seismic events. Table 4-13 lists faults in 
the vicinity of Paso Robles 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 presents the most likely source of groundshaking to Paso Robles. The 
closest mapped fault to Paso Robles is the potentially active Rinconada fault which his 
the potential to generate a magnitude 6v.. to 7\1 earthquake, which, if it were to occur, 
could have a widespread damaging effect on the Gty. In addition to the mapped faults, 
there is also a potential for strong ground motion associated with earthquakes on 
hypothesized buried thrust faults beneath the Paso Robles area: .. 

Portions of Paso Robles that would have an increased 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 Regulations 
In Paso Robles, the UBC is adopted in Chapter 17.04 of the Municipal Code. 

City of San Luis Obispo·· . 
Groundshaking Hazard Potential 
The Gtyof San Luis Obispo is proximal to active and potentially active faults capable of 
producing strong ground motion in response to seismic events. Table 4-14 lists faults in 
the vicinity of San Luis Obispo considered to be potential sources of relatively strong 
ground shaking. 

Table 4-13: Sources of Ground Shaking in the Vicinity of Paso Robles 

~Measured 1rom Spring Street and 11th Street. 
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Table 4-14: Sources of Ground Shaking in the Vicinity of San Luis Obispo 

3 

4 

19 BY. 3 <0.1-0.2 

25 7 I!, 6 I!, 0.1 - 0.2 

San Andreas 57 8 </ 
" 8 0.1 - 0.2 

"'Measured from Monterey Street and OS05 Street. 

With a high probability for producing a major earthquake in the near future and proximity 
to the Oty, the San Andreas fault and the offshore Hosgri faults present the most likely 
sources of groundshaking to the Oty 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 earthquakes on hyPothesized buried thrust faults beneath the 
coastal area. . . . 

Portions of the Otyof San Luis Obispo that are underlain by layers of unconsolidated, 
recent alluvial soil material have an increased risk of experiencing the damaging effects 
of groundshaking. Areas within San Luis Obispo that are underlain by recent alluvial 
sediments are depicted on Maps 1 and 3. 

Ordinances and Regulallons 
In the Otyof San Luis Obispo;·the UBC is adopted in Chapter 15.04 of the Municipal 
Code. 

Liquefaction 
Areas that have geology that may be susceptible to liquefacti;~ are indicated in Map 3. 
Liquefaction potential is dependent on site-specific features that can only be assessed by 
a detailed evaluation of subsurface conditions at a patticular 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 agencies 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 loss of soil strength due to a rapid increase in soil 
pore water pressures resulting from seismic groundshaking. In order for liquefaction to 

occur, three general geotechnical characteristics should be present: 1) ground water should 
be present within the potentially liquefiable zone; 2) the potentially liquefiable zone 
should be granular and meet a specific range in grain-size distribution; and 3) the 
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potentially liquefiable 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 feet 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 is for liquefaction to occur. 

ERects of Liquefaction 
When liquefaction of the soil does occur, buildings and other objects on the ground 
surface may tilt or sink, and lightweight buried structures (such as pipelines) may float 
toward the ground surface. Liquefied soil may be unable to support its own weight or 
that of structures, which could result in loss of foundation bearing or differential 
settlement. Liquefaction may also result in the development of cracks in the ground 
surface followed by the emergence of a sandi 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), subsidence as much as several feet may result. Because 
the alluvial sediments are a heterogeneous mixture of soil types with variable thickness, 
the resulting settlement is often differential. The differential settlement can cause significant 
damage to rigid structures such as buildings and linear features such as pipelines and 
highways. 

Liquefaction may also lead to the lateral spreading of soft saturated soils. Lateral spreading ., 
is 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 
liquefies. 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 potential lateral spreading. 

Liquefaction Hazard Potential 
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 byrecent 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 to high liquefaction potential based on the geologic units 
mapped in these areas. Holocene-age alluvium (Qa), and beach deposits may have a high 
to vety high liquefaction potential depending on their density and the depth to ground 
water. Dune sediments (Qds, Qos) and pleistocene-age alluvial deposits (Qoa) and terrace 
deposits (Qt) generally have a moderate liquefaction potential. The Pleistocene-age Paso 
Robles Formation (QTp), Tulare Formation (QTt) and unnamed valley sediment (QTu), 

Quart@rnarySoedim@nts 
and Formations 

Table 4-15: Vulnerability to Liquefaction 

Ooal,Qt, Qds, Qos 

QTp, OTt, aTu 

Genet alty unconsolidated to poorly cornolidat@d with 
deep ground W<lt@l_ 

Weakly 000$ olidmed to poorly indur at@d sand, gr ave I, 
silt. and I alluvial formation. 

Moderate 
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which consist primarily of weakly cemented silty sand, is exposed in large areas of the 
County and also have a moderate liquefaction potential. Areas underlain by Pliocene or 
older bedrock (including sandstone, shale, granite, and Franciscan rocks) are considered 
to have a very low to nil liquefaction potential. 

County of San Luis Obispo 
Portions of coastal San Luis Obispo County are underlain by sediments that may be 
vulnerable to liquefaction. 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. Inland communities that have development adjacent to rivers 
or major creeks and drainages may have limited areas that have a high potential for 
liquefaction hazards to exist. These inIandcommunities include Nipomo, Santa Margarita; 
Templeton, and San Miguel. Large portions of the County east of Highway 101 are 
underlain by Quarternary age formational sediments and alluvial materials that have a 
low to moderate potential for liquefaction. Site-specific·studies are 'needed to evaluate'if;,,, , 
a geologic unit actually contains potentially liquefiable materials and if they require 
mitigation for development. . 

Arroyo Grande 
liquefaction Hazard Potential 
The areas of Anoyo Grande that have a high potential to be underlain by potentially 
liquefiable sediments are those areas underlain by younger alluvium (Qa). The younger 
alluvium underlies most of the low-lying downtown areas south of Branch Street and 
along Grand Avenue. Higher elevations at the west end of the Oty,and north of Highway 
101 and Branch Street are underlain by older Quartemarysediments comprised of sand 
dune deposits (Qos) and the Paso Robles Formation (QTp) that have a moderate potential 
to be underlain by liquefiable soils. Site-specific studies are needed to evaluate if a geologic 
unit actually contains potentially liquefiable materials, and if they require mitigation for 
development. 

Atascadero 
liquefaction Hazard Potential 
The areas of Atascadero th.ilJ,haYce a high potential to be underlain by potentially liquefiable 
sediments are those areas underlain by,young,r alluvium (Qal) .. Portions ... of.,the Oty in· 
the low lying areas adjacent to Atascade~o Qeek, Graves Qeek,and the Salinas River"are 
mapped as being underlain by younger alluvium. Other portions of the Oty are 
undeveloped. A majority of the Oty is underlain by older alluvium and Paso Robles 
Formation, which are considered to have a moderate liquefaction potential. Site-specific 
studies are needed to evaluate if a geologic unit actually contains potentially liquefiable' 
materials, and if they require mitigation for development. 

Grover Beach 
liquefaction Hazard Potential 
The areas of Grover Beach that have a high potential to be underlain by potentially 
liquefiable sediments are those areas underlain by beach sand and young alluvium (Qa). 
High ground water levels can be expected near the Pacific Ocean and adjacent to Meadow 
Qeek Areas underlain 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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Tsunamis are a unique hazard because the arrival time of a wave generated far out at sea 
can be predicted fairly accurately. Unfortunately, the intensity of the wave when it reaches 
shore cannot be accurately predicted. Tsunamis are sometimes preceded by a trough or 
recession of ocean water that can attract people to the shore to examine what appears to 
be a very low tide. 

Seiches are defined as oscillations of enclosed and semi-enclosed bodies of water, such 
as bays, lakes, or reservoirs, due to strong ground motion from seismic events, wind 
stress, volcanic eruptions, and local basin reflections of tsunami. Seiches can result in the 
creation of long-period waves which can cause water to overtop containment features or 
cause seiche runup on adjacent land masses, sinUlar 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 
edge of the containment structure .. 

Effects of Tsunami 
The threat of tsunami-related damage is primarily confined to low-lying 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 Oty, California, tsunami waves up to 20- feet high caused more than $11 
million dollars in property damage and resulted in 11 deaths. 

According to Kilbourne and Mualchin (1980a), the following historical tsimami have· 
occurred in the area: . 

Table 4-16: Historical Tsunamis 

Unkno\M1 Unk nown 

Local Pismo Beach 1.8 meters:. (5.~ -fe~t) . 

Aleutian Trench San Luis Obis po Say 1.2- 1.5 mot ... (3.9- 4.9 feot) 

Chile-Peru Trench Central Coast ). 1 .0 mete rs (> 3.3 teet) 

Gu~ of Alaska Central Coast ). 1 ,0 mate rs (> 3.3 feet) 

Reportedly overtopped the sand sp~ that separates the bay from the ocean (Asquith, 1975). 

Large tsunamis have not been common on the Central Glast of California. So few 
tsunamis have been recorded that the historical record is not extensive enough to develop 
accurate recurrence predictions. The largest recorded tsunami to affect California was 
caused by an earthquake in the Santa Barbara Channel in 1812. Resulting tsunami runup 
waves are reported to have been up to 50 feet above sea level at Gaviota, and 35 feet 
above sea level at Santa Barbara. 

PG&E (1973) reported that the historical record for San Luis Obispo Glunty includes 
no tsunamis that have exceeded the normal tidal range. PG&E (1973) sUggests that faulting 
in the offshore area could generate tsunami wave height as great as six feet. In San Luis 
Obispo Glunty, coastal areas near Port San Luis, Cayucos, and San Simeon were designated 
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Morro Bay 
Liquefaction Hazard Potential 
The areas of Morro Bay that have a high potential to be underlain by potentially liquefiable 
secliments are those areas underlain by beach and sand dune deposits (Qs) and younger 
alluvium (Qa). A majority of the Gtyis underlain by these alluvial, estuarine, beach and 
sand dlme deposits. High ground water levels can be expected in the Embarcadero area 
and other beach front areas. Flood plain areas along (borro, Little Morro and Morro 
Creeks are also underlain by younger alluvium (Qa). The higher elevations of the Gtyare 

. 'underlain by older alluvium (Qoa), old dune sand (Qos), Franciscan Formation (KJf) , 
and volcanic (T d) bedrock, and have a moderate to nil potential to be underlain by 
liquefiable secliments. Site-specific stuclies are needed to evaluate if a geologic unit actually 
contains potentially liquefiable materials, and if they require mitigation for development. 

Paso Robles 
liquefaction Hazard Potential , 
The areas of Paso Robles that have a high potential to be underlain by potentially liquefiable 
sediments are those areas underlain byyoungeralluviuarn (Qa), Geologic mapping inclicates 
that most of the Gtyof 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 Gty that are located on recent alluvium in 
the low lying areas adjacent to the Salinas River (or its tributaries) appear to have the 
highest potential for liquefaction. Site specific studies are needed to evaluate if a geologic 
unit actually contains potentially liquefiable materials, and if they require mitigation for 
development. . 

City of San Luis Obispo 
The areas of the Gtyof San Luis Obispo that have a high potential to be underlain by 
potentially liquefiable sediments are those areas underlain by younger alluvium (Qa). Most 
of the Gtyof San Luis Obispo is underlain by alluvium Other portions of the Gtythat 
are underlain by older alluvium are considered to have a moderate liquefaction potential. 
Areas of the Gty located on Monterey Formation, Franciscan Formation, or other bedrock 
units have a very low to nil liquefaction potential. Site specific stuclies are needed to 
evaluate if a geologic unit actually contains potentially liquefiable materials, and if they 
require mitigation for development. 

Tsunami and Seiches 
Hazard Description 
Tsunamis (pronounced soo-nom-ee) are ocean waves generated by vertical movement of 
the sea floor. The movement is typically caused by earthquake- related faulting, but can 
also result from submarine landslides or volcanic eruptions. San Luis Obispo o,unty 
could be affected by tsunami caused by fault-related grOlmd displacement on a local 
offshore fault, or on a more clistant fault. A common source of tsunami affecting California 
in the past has been earthquakes on faults off the coast of O:tile and the North American 
coast (up to Alaska). 

In the open ocean, tsunami waves have a long wavelength (clistance from the crest of one 
wave to the crest of the succeecling wave) norruallyover 100 miles, and a very low amplitude 
(height from crestto 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 miles-per-hour. The 
wave energy is transferred from wave speed to wave height. Thus, waves as high as 100 
feet have been formed. 

Technical Background Report County and Cities of San Luis Obispo 

87 



as having a "potential danger" from tsunami. This potential hazard level was the lowest 
risk designation included in the study. The potential for damage 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 tsunamis generated from far-field 
sources. Houston and Garcia (1978) estimated the 100- and SOD-year tsunami runups in 
the study area based on far-field source generation locations (such as the Aleutian or 
C1ll.le-Peru Trenches). On the basis of their study, the estimated tsunami runup along the 
Cayucos/Morro Bay coastline is approximately9.S feet to 24.2 feet for the 100-year and 
SOD-year events, respectively. Those runups were calculated using astronomical high tides, 
and compare well with recorded tsunamis that have occurred in Crescent Otyand other 
locations along the Califomia coast. However, according to Kilboume and Maulchin 
(1980), the worst case scenario would occur if a tsunami occurred during a meteorological 
high tide (storrnsurge), which would add an estimated 14.S feet (4.S meters) to the runup 
values calculated by Houston and Garcia (1978). Thus, with a worst case scenario,the 
estimated tsunami runup forthe 100-year and SOD-year would be approximately elevation 
24 and 39 feet above mean sea level, respectively. 

The Houston and Garcia (1978) study did not evaluate the tsunami runup potential 
generated from local seismic events or local submarine landslides. It is difficult to model 
the tsunami runup magnitudes based on local events; however, it is thought that local 
events can generate tsunami of equal magnitudes as far- field tsunami sources (Kilbourne 
and Mualchin, 1980a). 

San Luis Obispo County 
Tsunami Hazard Potential 
The tsunami hazard for the San Luis Obispo CDunty coastal areas is greatest for those 
communities or portions of communities located below the estimated elevations for the 
100- to SOO-year events, that is, below elevation 24 and 39 feet above mean sea level, 
respectively. In general, much of the coast of San Luis Obispo CDunty is protected from 
tsunami hazards by wide beaches, coastal dunes, or sea cliffs that provide protection to 
coastal developments. CDastal 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 Creek in Morro Bay; ChorroCreek 
in Morro Bay and the South Bay area; San Luis Obispo Creek in Avila; and Meadow 
Creek and Arroyo Grande Q-eek in Oceano. The severity of the exposure to the tsunami 
hazard will vary locally depending on specific natural and artificial coastal conditions. 

Seiche Hazard Potential 
Seiches could occur in anyreservoir located in the CDunty, 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 Bay is unknown, but is thought to be less in magnitude than the affects of potential 
tsunami. 

Arroyo Grande 
Tsunami Hazard Potential 
The Otyof Arroyo Grande has no coastal exposure and is therefore not vulnerable to 
tsunami hazards. 
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Atascadero 
Tsunami Hazard Potential 
The Otyof Atascadero has no coastal exposure and is therefore not vulnerable to tsunami 
hazards. 

Grover Beach 
Tsunami Hazard Potential 
Specific analyses have not been performed for Grover Beach to estimate the potential 
tsunamirunup height. The tsunami hazard is greatest for that portion of the c0111111unity 
located below elevations of the lOO-yearto SOO-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,portionsof coastal Grover Beach are 
protected from tsunami hazards by wide beaches and coastal dunes. The severity of the 
exposure to the tsunami hazard will vary locally depending on specific natural and artificial 
coastal conditions. 

Morro Bay 
Tsunami Hazard Potential 
Specific analyses have not been performed for Morro Bay to estimate the potential tsunami 
runup height. The tsunami hazard is greatest for that portion of the c0111111unity located 
below elevations of the lOO-year to SOO-year events, that is, below elevations 24 and 39 
feet below mean sea level, respectively. Additional areas of potential hazard are along the 
mouths of Morro Creek and Alva Paul Creek, 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 blufk.that provide protection to coastal developments. The 

severity of the exposure to the tsunami hazard will vary locally depending on specific 
natural and artificial coastal conditions. 

Paso Robles 
Tsunami Hazard Potential 
The Oty of Paso Robles has no coastal exposure and is therefore not vulnerable to 

tsunami hazards. 

San Luis Obispo 
Tsunami Hazard Potential 
The Otyof San Luis Obispo has no coastal exposure and is therefore ·not vulnerable to 

tsunami hazards. 

siope Stabi/ily 
Hazard Description 
Landslides result when the driving forces that act on a slope (i.e. the weight of the slope 
material, and the weight of objects placed on it) are greater than the slope's narural resisting 
forces (the shear strength of the slope material). The down-slope movement of earth 
material, either as a landslide, debris flow, mudslide, or rockfall, are part of the continuous, 
natural process of erosion. TIlls process, however, can be influenced by a variety of 
causes that change the stability of the slope. Slope instability may result from natural 
processes, such as the erosion of the toe of a slope by a stream, or by ground shaking 
caused by an earthquake. Slopes can also be modified artificially by grading, or by the 
addition of water or structures to a slope. Development that occurs on a slope can 
substantially increase the frequency and extent of potential slope stability hazards. 

Areas susceptible to landslides are typically characterized by steep, unstable slopes in 
weak soil/bedrock units which have a record of previous slope failure. O:mversely, areas 
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with little topographic relief underlain by geologic fonnations 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 steepness, type of materials, material 
strength, structural geologic relationships, ground water level, and level of seismic shaking. 
Slope steepness or gradient is an inlP0rtant consideration with regard to slope instability. 
Slopes with an inclination of 5 horizontal to 1 vertical (Sh:lv, about 11 degrees) are 
nonnally fairly 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 
about 2h: 1 v in weak materials are prone to long tenn 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 fine-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 inigation, septic 
systems, and changes in drainage) or naturally as a result of rainfall. Heavy rains, particularly 
in areas that have been affected by wildfires, can trigger debris flows and mudslides, 
which can be a particularly destructive form of down-slope movement. 

Methods to minimize potential landslide hazards can best be implemented prior to 
development that may cause, or be affected by, slope movement. The risk of slope 
movement can usually be reduced by performing a geologic! geimichnical study of the 
existing geologic conditions, and by implementing an 'appropriately engineered grading 
plan. Many jurisdictions have adopted specific guidelines for geologic! geotechnical studies 
in hillsides areas. CDMG (1997) provides minimum standards for geologic studies to 
address slope stabiliryissues. Mitigating landslide hazards 
after 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 appropriate geologic and soils 
investigations, or a substitute for providing proper site 
design and engineering of individual development 
projects. The data typically needed to adequately assess 
the potential for slope-related hazards must be obtained 
as part of a detailed geologic! geotechnical study of the 
site, along with an evaluation of proposed terrain 
modifications. This type of site specific evaluation 
should be conducted at the time a specific project is 
proposed. 
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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 creep generally produces 
fissures in the soil, cracked building 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 topography and drainage pattems, such as the temporary damming 
of streams. Construction on slopes steeper than about 20 percent gradient typically require 
some type of special grading, modified foundation design, or site modification to address 
sloping ground conditions and reduce the potential for slope instability. 

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 presented 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 Potential 

Criteria U sed to Prepare Map 4 Additional Criteria Indicative of Slope .' 
'.'. InSt1t!i1ity'" . 

Slopes gradients of less than 20 percent, and no Geologic unITS not susceptible to slope instability 
previous landsides have been mapped .. such as Cretaceous sandstone and hard 

volcanic rocks. Flat lying terrain with no previous 
knowledge of slope instability in that area. 

Slopes qradients exceed 20 percent. and no Flat winq or favorable oriented beddim 
previous landslides or formations rlavinq a consistinq of qeoloqic unns not susceptible to 
known propensity towards ~ope instability have slope instabilitv. Fevv known cases of distress to 
been mapped in that area. buildinqs or infrastructure resultinq from slope 

. ", .'-"",,-. instabilitv Areas within 100 feet of a slopes 
steeper than 50 percent consstinq of potentiallv 

. . unstable materials. brareasundEirlain' bY' poorly .. 
consolidated or weak IDckssuch. as th'e Paso 
Robles Formation. Pismo Formalion or 
equwalent. 

Slopes gradierrts exceed 50 percent orthe slOpe HIQhlV fractured rocks. or formations havinQ 
qradients exceed 20 percent and are underlain moderatelv slopinQ adverse beddinq conditions. 
bV formations known to have a propensrty for Distress to other buildinqs and Infrastructure is 
slope instabilitv. creep. and landslidinq. These common. Areas with slope washlcollLNium. 
formations are mostlv the Franciscan rnelanqe. Areas within 200 feet of an isolaled landslide 
sementine. Monterev Formation. Toro less than 500 feet wide (at [S widest point). 
Forrmtion. Rincon Formation. A tasc a rjelD 
Forrration. and other Cretaceous to Jurassic 
age shales. 

Mapped landslide fe alu res. Slopes havinQ acr1erselv oriented beddinQ. 
joints. or faultinq. \filet slopes showinq siQlls of 
creep. or sprinqs. There are many occurrences 
of known distress to buildinQs and infrastructure 
in the area. Hummockv topoqraphv sUQQestive 
of soil crsep. Areas within 300 feet of a large-
scale landslide complex or isolated slides that 
alB qreater than 500 feet wide (at their widest 
point). 
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Landslide Hazard 
In San Luis Obispo County, there are several geologic 
fonnations commonly associated with slope stability 
problems. As noted on Map 4, those geologic units 
include the Franciscan, Rincon, T oro, and Monterey 
fonnations. 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 corridor from 
San Luis Obispo to San Simeon. Numerous landslides 
have also been mapped in the Franciscan and Toro 
fonnations along Highway 101 on the Glesta Grade. 
Landslides in the Franciscan fonnation have impacted 
residences, roadway facilities, pipelines, and other State water line, Reservoir Canyon. 

infrastructure in the County. The Rincon and Toro fonnations have a similar geologic 
history of landsliding, but are generally 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 fonnations located in the County that present a moderate slope stability hazard 
potential include the Quaternary bedrock units such as the Paso Robles Fonnation and 
fonnations of equivalent age and composition. The susceptibility of areas underlain by 
these fonnations to slope stability impacts will vary based on a variety of site specific 
factors, such as slope, the orientation of bedding planes, i'ainfall, characteristics oCthe 

, 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 adversely affect future 
development. Prior to the initiation of new development that could be adversely affected 
byslope movement, site specific evaluations are necessary to detennine the hazard potential 
and to identify engineering design methods to minimize the risk of landslide- related 
damage. 

Numerous large landslides are also mapped in the ,.' 
steep mountainous terrain of the Santa Lucia, La 
Panza and Caliente Mountain ranges and many, 
canyons. Landslides of this type have been mapped 
in nearly all of the fonnations and are generally related 
to steep slopes, adverse geologic structure, weak or 
weathered fonnations, faulting, and wet slopes, 

To date, only limited geologic mapping has been 
performed 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 issues and did 
not specifically evaluate landsliding. A significant 
amount of additional studies need to be performed to identify and evaluate landslides to 
help reduce the potential for long term damage related to slope instability. General 
guidelines for those studies are presented in publications by CDMG (1997) and other 
agenCIes. 
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Ordinances and Regulations 
The Uniform Building Code, which has been adopted by the County of San Luis Obispo 
with cenain amendments, requires that site specific investigations be performed for 
development located in hillside areas. Investigations and practices typically required for 
hillside development include the following: 

• Conduct thorough geologic! geotechnical studies by qualified geotechnical 
engineers and engineering geologists. 

• Require both engineering geologists and geotechnical engineers during construction 
to confirm preliminary findings reponed during initial studies. 

• Require cenification of the proposed building site stability in relation to the adverse 
effects of rain and eanhquakes prior to the issuance of building pennits. 

• Mandate coordination between the civil engineer and the project engineering geologist 
and geotechnical engineer during construction grading. 

• Require mitigation of on-site hazards caused by grading that may affect adjoining 
propenies, including erosion and slope instability. 

Sections 22/23.05.020 et. seq. of the San Luis Obispo County Land UseDrdinance and ,):: 
Coastal Zone Land Use Ordinance, Titles 22 and 23 of the County Code, contain the .,:, .. 
County's grading ordinance. This ordinance outlines specific requirements for grading.'.' 
pennits, procedures for reviewing and approving grading pennits, inspection requirements 
for completed grading projects, and erosion and drainage requirements. Section 22/ 
23.07.080 defines general requirements for identifying Geologic Study Areas (GSA) that 
would require a geology repon to address' landslide hazards. . . 

Arroyo Grande 
landslide Hazard Potential 
A majority of the existing development in Arroyo Grande is located on gently inclined 
alluvial valley sediments and the hilly terrain nonh of Branch Street. The potential for 
slope stability hazards in valley areas is low to very low. The potential slope instability is 
greatest in the hilly areas of the Oty. 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 those 
areas are not known to be underlain by large landslide ·features· or notoriously. unst"ble. 
formations. However, there are relatively steep hillsides and canyons nearthe Oty, and as 
development moves into those areas, there could be greater potential for slope stability 
related concerns. A thorough geologic! geotechnical study should be prepared prior to 
development for projects planned in those areas. General guidelines forthose studies are 
presented in publications by CDMG (1997) and other agencies. 

Ordinances and Regulations 
The Uniform Building Code, which has been adopted by the Oty of Arroyo Grande 
with cenain 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 following. 

• Conduct thorough geologic/ geotechnical studies by qualified geotechnical engineers 
and engineering geologists. 

• Require both engineering geologists and geotechnical engineers during construction 
to confirm preliminary findings reponed during initial studies. 

• Require cenification of the proposed building site stability in relation to the adverse 
effects of rain and eanhquakes prior to the issuance of building pennits. 
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• Mandate coordination between the civil engineer andthe project engineering geologist 
and geotechnical engineer during construction grading. 

• Require mitigation of onsite hazards caused by grading that may affect adjoining 
properties, including erosion and slope instability. 

Title 7, dlapter 1, of the Arroyo Grande Municipal Code provides development standards 
adopted by the Oty 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 Potential 
Development in Atascadero generally has occurred in two areas: along the alluvial valley 
of the Salinas River and Highway 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 Montereyformations, 
and Oetaceous-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 fairly gentle slopes. Development in steeper hillside areas have a known history 
of slope instability, and a moderate to very high hazard potential for slope instability 
problems. Localized undercuning by streams or development could cause instability. 
Appropriate geologic studies should be performed prior to development to evaluate this 
increased level of risk. 

, The Franciscan and upper Oetaceous formations are exposed along the eastern flank of 
the Santa Lucia Mountains (Hart, 1976). These formations are the predominate geologic 
unit in the hilly southwestern portion of the Oty. In this area, Hart (1976) mapped 50 
separate landslides encompassing 268 acres. The Oty has recently made repairs in this 
area to roadways damaged from landsliding. Although some of the mapped landslides 
may now be relatively stable, the concentration of old and recent landslides 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 
prior to development for projects planned in those are'as. General guidelines for those 
studies are presented in publications by CDMG (1997) and other agencies. , " 

Ordinances and Regulations 
The Uniform Building Code, which has been adopted by the Oty of Atascadero 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 following. 

• Conduct thorough geologic! geotechnical studies by qualified geotechnical engineers 
and engineering geologists. 

• Require both engineering geologists and geotechnical engineers during construction 
to confirm preliminary findings reported during initial studies. 

• Require certification of the proposed building site in relation to stability to 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 engineer 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 Gry pertaining to excavation, grading, erosion, 
and sediment control. These sections specify performance standards and other 
requirements intended to protect public health and safety and minimize hazards from 
excavation and filling activities. In Atascadero, any grading on slopes at or exceeding ten 
percent must undergo environmental review pursuant to the California Environmental 
Quality Act (CEQA). 

Grover Beach 
Landslide Hazard Potential 
Grover Beach is characterized by fairly gently 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 failures in loose dune sands on areas of steep terrain. The potential for slope 
instability in the sloping terrain can mostly bernitigated. 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 underlain by large landslide features 
or notoriously unstable formations. 

Ordinances and Regulations 
The Uniform Building Code, which has been adopted by the Gtyof Grover Beach 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 following. 

• Conduct thorough geologic! geotechnical studies by qualified geotechnical engineers 
and engineering geologists. 

• Require both engineering geologists and geotechnical engineers during construction 
to confirm preliminary 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 engineer and the project engineering geologist 
and geotechnical engineer. during construction grading. 

• Require mitigation of on-site hazards caused by grading .that may affect adjoining· 
properties, including erosion and slope instability. 

Sections 8400 through 8423 of the Grover Beach Municipal Code provides development­
standards adopted by the Gty pertaining to excavation, grading, erosion, and sediment 
control. These sections specify performance standards and other requirements intended 
to protect public health and safety and minimize hazards from excavation and filling 
activities. 

Morro Bay 
Landslide Hazard Potential 
Numerous studies have documented unstable, landslide prone slopes in the Morro Bay 
area east of Highway 1 and north of Highway41 (Coast Laboratories, 1975; Staal, Gardner, 
and Dunne, 1987; Earth Systems, 1995; Fugro, 1997). Manyof the landslides mapped in 
the area are associated with the Franciscan melange. These landslide hazards that have 
impacted residential development and lifeline facilities and are most prevalent on west­
facing slopes. Areas throughout the Grywhere steep topography and geologic formations 
prone to 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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landslides 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 priorto development for projects planned in those areas. General 
guidelines for those studies are presented in publications by mMG (1997) and other 
agencies. 

The potential slope instability is greatest in the hilly areas of the Gty. 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 underlain by large landslide features 
or notoriously unstable formations. 

Ordinances and Regulations 
The Uniform Building Code, which has been adopted by the Gty 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 following. . 

• Conduct thorough geologic! geotechnical studies by qualified geotechnical engineers 
and engineering geologists. 

• Require both engineering geologists and geotechnical engineers during construction 
to confirm preliminary findings reported during initial studies. 

• Require certification of the proposed building site stability in relation to the adveJ:Se 
effects of rain and earthquakes prior to the issuance of..building permits .... ' 

• Mandate coordination between the civil engineerand the project engineering geologist 
and geotechnical engineer during construction grading. 

• Require mitigation of on-site hazards caused by grading.that may affect adjoining 
properties, including erosion and slope instability. 

GeneralPlan policies 5-6.1 and 5-7.1 and Coastal Plan policies 9.04 and 9.07 require that 
geology and soils reports be prepared to identify and evaluate potential adverse conditions 
from grading activities in specific areas of the Gty. 

Paso Robles 
Landslide Hazard Potential 
A majority of the existing development in Paso Robles is located in areas of gently 
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 Fonnation (Dibblee, 1971, 1973; 
Hart, 1976). However, the Paso Robles Fonnation contains localized areas of relatively 
weak clayunits, which are susceptible to smal1- to large-sized landslides. These landslides 
are not well mapped regionally, but are often identified by site specific studies. 

11,e Salinas River flood plain is also an area of extensive development in the Paso Robles 
area. Because of the fairly gentle slopes, the potential for slope stability concemsin 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 is 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 mMG and other agencies. 

Ordinances and Regulations 
The Unifonn Building Code, which has been adopted by the Gtyof Paso Robles with 
certain amendments, requires that site specific investigations be performed for 
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developments located in hillside areas. Investigations and practices typically required for 
hillside development include the following 

• CDnduct thorough geologic! geotechnical studies by qualified geotechnical engineers 
and engineering geologists. 

• Require both engineering geologists and geotechnical engineers during construction 
to confirm preliminary 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 engineer and the project engineering geologist 
and geotechnical engineer during construction grading. 

• Require mitigation of on-site hazards caused by grading that may affect adjoining 
properties, including erosion and slope instability. 

Title 20 of the Paso Robles Municipal CDde provides development standards that have 
been adopted by the arypertaining to excavation, grading, erosion, and sediment control. 
These sections specifyperforrnance standards and other requirements intended to protect 
public health and safety and minimize hazards from excavation and filling activities. 

City of San Luis Obispo 
Landslide Hazard Potential 
A majority of the development in San Luis Obispo is in the valley area with a low to very 
low potential for slope instability. However, the hillside areas to the east, north and west 
of the aty, as well as along the flanks of the Morros; are underlainby·the Franciscan • 
melange, which is the source of significant slope instability. Areas of the aty with steep 
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 guidelines for those studies are presented in publications byCDMG 
(1997) and other agencies. 

Ordinances and Regulations 
The Uuiform Building CDde;.which has been adopted by the atyof San Luis Obispo 
with certain amendments, requires that site-specific investigations, be performed for. 
development that is proposed in hillside areas. Investigations and practices that are typically 
required for hillside development include the following 

• CDnduct thorough geologic! geotechnical studies by qualified geotechnical engineers 
and engineering geologists. 

• Require both engineering geologists and geotechnical engineers during construction 
to confirm preliminary 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 engineer and the project engineering geologist 
and geotechnical engineer during construction grading. 

• Require mitigation of on-site hazards caused by grading that may affect adjoining 
properties, including erosion and slope instability. 

Subsidence 

Hazard Description 
One of the consequences of excessive ground water withdrawal from an aquifer that 
lacks a 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 from the intergranular spaces, the weight of the overlying 
rocks packs the grains together more closely. TIlls 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 underlain by loose, 
compressible clay-rich soils, in an area with excessive ground water withdrawal and general 
lowering of the water table. 

Effects of Subsidence 
Subsidence Can cause many structural problems. Most seriously affected are linear 
infrastructure facilities sensitive to slight changes in gradient, such as sewers and pipelines. 
Subsidence can also result in damage and senling of buildings. Symptoms of senlement 
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 southern part of 
the Oty 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. 

There are several oil field operations in the southern coastal areas, and in the eastern part 
of the Olunty. There are no known reports of subsidence in these areas. Subsidence and 
associated impacts on existing buildings has been documented in the Gl)'ama 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 arid soil 
environments should be further evaluated as development occurs in the southeastern 
part of the Olunty. 

Arroyo Grande 
There have been no known reports of subsidence in the Otyof Arroyo Grande. However, 
there may be potential for future subsidence problems because much of the community 
is underlain by potentially compressible clay alluvium Future studies should considerthe 
potential for subsidence due to lowering ground water levels within the saturated alluvium 

Atascadero 
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 materials are 
generally too coarse, and extraction are relatively limited, to pose a significant potential 
subsidence problem There have been no known reports of subsidence in the Oty of 
Atascadero. 

Grover Beach 
There have been no known reports of subsidence in the Otyof Grover Beach. 

Morro Bay 
There have been no known reports of subsidence in the Oty of Morro Bay. 

Paso Robles 
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 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 Oty of 
Paso Robles. 

City of San Luis Obispo 
Subsidence has been documented along Los Osos Valley Road in the southern part of 
the Oty of San Luis Obispo. The subsidence occurred as a result of ground water 
extraction from municipal wells that resulted in senlement of compressible soils in the 
Laguna Lake area and eastern Los Osos Valley. The subsidence in this area has since been 
avoided by discontinuing ground water removal activities. 
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Other Hazards 

Health and safety hazards thar affect residents in San Luis Obispo County are nor 
linuted to geologic processes, and fire- and water-related hazards. A variety of other 
hazards, H,.sulring prilnarily froln man-made conditions, can result in public safety 
risks. Evaluated in t.his chapter arc safety hazards resulting froln the usc and 
transportation of hazardous materials, radiation from the Diablo Canyon nuclear 
power plant, clectro111agnetic fields created by electrical tranSll1ission lines and 
household appliances, structures that may be unsafe in an earthquake, airport 
operations, and dead or dying trees. 

Hazardous Materials 
tvlorc than 60,000 chemical substances arc l~lanufact.ured in the United 'States, and 
arc used extensively for industrial, manufacturing, comlnercial, agricultural, and 
household usc. The benefits that are derived from such extensive usc of chemicals 
arc significant; however, the mismanagement of these sub~tances can cause health, 
safety, and environmental itnpacts. 

Hazardous materials use in tuanufacturing is widely known; however, hazardous 
materials arc also commonly used by agricultural, comlnercial, and service 
establishments that arc located throughout San Luis Obispo County. Examples of 
COllllTIOn businesses that rely on the usc of hazardous ~;lteri;ls Incluue' aut~mobile 
~ervicc stations, hospitals and medical labs, dry --d~'~u-icrs, \vater trcatn1ent 'fadlitjes, 
agricultural prouuccion, and a variety of light manufacturing uses. Households are 
also a major source of hazardous material usc and hazardous waste generation, 
resulting fron1 the usc of paints, solvents) cleaners, pesticides and other simi~ar 
product.s. 

Due to the 'widespread use of hazardous materials, accidental releases at user locations 
are likely to occur froln time to titne. These types of incidents are usually small and 
are contained quickly with little risk to the public.">fhe 1110st significant risk f(:sulting 
from an uncontrolled release of hazardous materials is likely to result from the 
transportation of large quantities of these substances through the County using 
truck or rail transportation. Another potential source of a hazardous materials .release 
in San Luis Obispo COlillty is from a limited mmlber of underground pipelines that 
predominately carry petrolcum products. In the event of a leak or rupture, these 
pipelines could result in significant health and safety 
impacts, as well as enviromnelltal damage. 

Effects of Hazardous Material Releases 
IVlost hazardous n1atcrial incidents that may occur 
within the County \vill be small isolated events that 
can be contained quickly and wid1 rninimmu impact 
to health and safery. A large or highly toxic release 
of hazardous tuat.erials, however, may require 
evacuation of the affected area, technical expertise 
to control the event, and limitations on access t.o 
rhe area of the release. Other short- and long-term 
in1pacrs 111ay include surface and ground water 
degradation, air pollution, fire, explosion, and health 
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impacts to wildLife, livest.ock, and hun1ans. Clean-up of hazardous 1uat.etial releases 
may also result in signific<lllt expenditures of public funds. 

Hazardous Material Management Regulations 
The growing public concern rcgatding the use and possible mismanagement of 
hazardous materials has prompted the passage of munetous federal, state, and local 
regulations regarding theit usc, storage, transportation, handling, proce_ssing, and 
disposal. Many of the regulations pertaining to the use and storage oEhazardous 
1uat.erials at. individual businesses are cont.ained in the Uniform Fire Code, which 
has been adopted by the County. Regulations pertaining to the transportation of 
hazardous n1ateriais are contained in the California V chicle Code. 

Regulations pertaining to local 1uonitoring and control of hazardous mat.erial use 
by businesses are contained in California Health and Safety Code (section 25550 et 
seq.). These regulations require businesses that usc or st.ore hazardous 111aterials in 
excess of specified quantities to provide information regarding the type and aInount 
of hazardous n1aterials that arc used o11site, and to prepare e1nergcncy response 
plans that are to be itnplemented in the event of a hazardous material release. 
Businesses arc also inspected on a periodic basis to ensure that handling, storage, 
and disposal practices conform to regulatory requirements. These regulatory 
requirement.s are con1n1only referred to in a "Business Plan." In San Luis Obispo 
County, the County Environmental Health Department has been appointed as the 
administ.ering agency for Business Plans. In addition t.o the require111ent to prepare 
Business Plans, businesses t.hat use or store specified quantities of snbst<lnce~ that 
~1avc been listed as "acutely hazardous n1arerials" may be required to prepare a Risk 
Ivlanagelnent and Prevention Prograln, which describes specific safety and record 
keeping 111easurcs, and potential consequences of a materials release. 

Hazardous Material Release Response 
To address t.he potential for an lmcontrolled haz<lrdous material release in San Luis 
Obispo County, and to enSill'C that adequate resources are available to respond to a 
significant hazardous -material release, the County Office of Emergency Services 
has prepared a H,,?t1ldot/S Afrllma/f EllmgmrJ' Re.rpollse Pk"l (1994). The objectives 
of this plan are to: 

• 
• 

• 
• 

Protect the public in the event of a hazardous material emergency; 
Provide rapid and effective warning to cidzens that may be affected by a 
hazardous material release; 
Identify the responsibilides of local, state, and federal agencies; and 
Describe the emergency organization and management systems necessary to 

implement the Plan. 

In the event of a hazardous tnate.rials release in San Luis Obispo 
Count)' that occurs off of a state highway, the fire 'agency of 
jurisdiction \vhere the release has occurred has incident command 
authority. For hazardous material releases that occur on highways 
or other roadways that the California Highway Patrol (CHP) 
has jurisdiction over, the CHP will assume incident command 
authority. Both the local fire departments and the CHP are 
supported by the San Luis Obispo County Environmental Health 
Depart.ment, which 1uay provide the only response to s111a11 
hazardous mat.erial release incidents. 

Bleeder line, Farrall Road, Arroyo Grande. 
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The California Department of Fish and Game (CDFG) responds to hazardous 
material incidents for rhe 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 respective facilities. Hazardous material releases that occur in or that 
contaminate marine waters fall under the jurisdiction of the US. Coast Guard and 
the CDFG. A "Unified Command" is used when there is 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 OJUnty, 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 in the creation of a specialized team of perwnnel to respond to hazardous 
material emergencies. 

Having a common hazardous material response team allows for the sharing of 
expenses that would otherwise prohibit most jurisdictions 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 turned over to the appropriate authority for further 
disposal" (OES, 1994). The response team is comprised of firefighters from various' 
jurisdictions throughout the County. When a hazardous material response is required, 
a primary response vehicle is dispatched from a centralized location, with other 
team me;"bers from other jurisdictions reporting directly to the incident location. 
Response vehicles are located in strategic areas throughout the County. 

Hazard Analysis 
San Luis Obispo County 
Due to the quantities and frequency with which hazardous materials are shipped 
through San Luis Obispo County, transportation:related accidents pose the' most 
significant hazardous material risk in San Luis Obispo County. Major transportation 
routes such as US. Highway 101 and the Union Pacific Railroad are used to transport 
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 US. 101, they are two-lane routes that 
include potential 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 Luis Obispo County. Other systems that are used to carry hazardous materials 
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 facilities, there are numerous pumping stations, production and storage 
facilities that also have the potential to result in an uncontrolled release of hazardous 
materials. 

Although the most significant risk of a hazardous material release in San Luis Obispo 
County would likely result from a transportation-related accident, a variety of 
businesses and industrial operations that are located throughout the County use 
and store significant quantities of hazardous materials. Releases that occur at business 
and industrial sites can occur suddenly or result from underground leaks that can go 
undetected or unreported for an extended period of time. Areas with significant 
subsurface contamination resulting from undetected leaks of petroleum products 
from underground pipelines and above ground storage facilities include 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 mitigate the potential danger of hazardous materials, specific governmental agencies 
maintain inventories of the names, locations and substances used by individual businesses 
and other entities. Per state and federal law, the County Environmental Health Department 
maintains lists of what materials are used.at fixed facilities and.where they~reused.In 
addition, Environmental Health and other agencies perform inspections of -these facilities . 
to ensure compliance witkstate and federal standards. 

Arroyo Grande 
The most significant hazardous material-related risk in Arroyo Grande results from 
the transportation of hazardous materials along U.S. Highway 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 materials on this 
roadway would have the potential to expose a significant portion of the City's 
population to significant· health and safety impacts. Another potential source of a 
hazardous material release in Arroyo.Grande is from a number of. oil,. fuel and 
natural gas pipelines that are located in the City. . 

Hazardous material use by businesses that are located in the City is limited. There 
are no particular areas where commercial, manufacturing, or industrial establishments 
that use or store significant quantities of hazardous materials are concentrated. The 
most significant hazardous material use and storage that occurs in and around the 
City is from farming operations that use and store agriculture-related products such 
as fertilizers and pesticides (Fibich, 1997). 

Atascadero 
The most significant hazardous material- related risk in Atascadero results from the 
transportation of hazardous materials 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 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 eastern 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 businesses that are located in the City is limited. There are no 
particular areas where commercial, manufacturing, or industrial establishments that use 
or store significant quantities of hazardous materials are concentrated. Some of the most 
significant hazardous material use and storage that occurs in the City is from industrial 
park-type uses, manufacturing uses such as cabinet shops, and a propane distribution 
terminal (McCain, 1997). 

Grover Beach 
The most significant hazardous material-related risk in Grover Beach results from 
the transportation of hazardous materials along the Union. Pacific Railroad, which 
is used to ship thousand of tons of hazardous materials each year. In 1986, nine 
railroad cars derailed; three of which were carrying 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 
orothertypes.ofland uses that use large quantities 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 illegally disposed hazardous 
wastes that are dumped within the City. 

Morro Bay 
The potential for hazardous material transportation-related 
hazards to impact the City of Morro Bay is somewhat reduced 
when compared to the inland cities of San Luis Obispo County. 
Transportation-related hazardous material risks are not as 
prevalent in Morro Bay because it is not located adjacent to 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 extent 
that Highway 101 and the railroad are used. 

Within the City of Morro Bay, however, there are industrial 
operations that store and use substantial quantities 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 ongoing basis to address potential concerns, and reports 
that there is a good relationship between the plant and the Fire Depart~nt 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 City (Cassel, 1997). 

Another hazardous material concern in the City of Morro Bay is not related to the 
industrial use of hazardous materials, but results from periodic incidents where 
containers with unidentified contents wash up on one of the City's beaches. When 
this occurs, the City! County hazardous material response team is called. 
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Other h.zardous material concerns pertaining to the City of MOlTO Bay are related to the 
location of various petroleum industry facilities that are located in or near the City. These 
facilities include several pipelines and the Estero Marine Fuel Terminal that is located to 
the north of the City. 

Paso Robles 
The most significant hazardous material-related risk in Paso Robles results 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 P.aso Robles and a 
large rele.se of hazardous materials on either 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 
east/ west roadway serves as a direct route from US. Highway 101 to the Kenlernan 
Hills hazardous waste disposal facility in Kings CDunty. Paso Robles possesses 19.9 
percent of all stationary hazardous materials generators in San Luis Obispo CDunty. 

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 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 runthroughthe center of 
the City and a large release of hazardous materials on either of thes~ major 
transportation corridors would have the potential to expose a significant portion· 6f 
the City's population to significant health and safety impacts, as well as resulting in 
significant environmental 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 to 
result in significant environmental damage, explosions, and other health and safety 
impacts. 

Within the City, there are approximately 140-150 businesses that use hazardous 
materials in sufficient quantities to require that they file a Business Plan with the 
Fire Department in accordance with the requirements of the California Health' and 
Safety CDde. 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). 

Radiation Hazards 
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 
both pressurized water reactors. Each reactor has an electrical generating capacity 
of about 1,100 megawans. Unit 1 began commercial operation on May 7, 1985, and 
Unit 2 was put online on March 13, 1986. 

The electricity generating process at the power plant relies on the process of "fission," 
where uranium 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 enriched uranium dioxide as a fuel. 
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PAZ 2 

PAZ 3 

PAZ 4 

PAZ5 

PAZ 11 

PAZ 12 

PEZ 13 

PEZ 14 

PEZ 15 

Table 5-1 : Diablo Canyon Power Plant Protective Action Zones (PAZ) 
and Public Education Zones (PEZ) 

~ COVQ, S<!n Luis Bay Estates, Avila Road, Sao Luis: Bay Crive, See 
,and Sunset Paliudes. 

Prefumo C.ilnvon RO.3d, Los Osos: V.illlevRoad between Turri Road and Foothill Blvd. extendin~ Qut about 
10 miles. 

B.alfNood Park, Los 0505, Turri Road. Los OS05 Valley Road west 01 Turri Road, C lalk Valley to the north 
about ten miles 1rom the plant 

C aovon area north 01 Five Cities that is bounded bv Prioe Canyon, 0 loutt Road, Hu,ilsna Creek, ':lnd the 
northern limits of Anoyo (;rande and P is:ma Beaoh~ '1,: . 

Nipomo Mesa north of Willow Road:-tienegaValley. Ooeano 

Nipomo Mesa south ot Willow Road, Nipomo Valley. Santa Marla Valley north 01 the Santa Maria and 
Cuyama Rivers. 

U.S. 101 north 01 San Luis Obispo, Santa Margarita, is:olatl!d hill afeas north and east of San Luis Obispo 
within 20 miles of the plant. 

Route 1 north of Cayucos, Old CrE!ek Road. StatE! Route41, isolated hill areas: north and east of Cayucos 
.and Morro 8aywithin20 miles of the plant. 

Source: San Luis: Obispo County OES, 11;;Q7, 

This fuel poses no major risk in its unirradiated state since it is of very low radioactivity. 
However, after being in the core during operation of the reactor, the fuel becomes 
extremely radioactive from fission by-products. These highly radioactive by-products 
would be the main hazard in a nuclear power plant accident. 

To control power plant operations and the potential for a release of radioactive material, 
the plant is provided with multiple safery sy.;tems and barriers. These sy.;tems, however, 
cannot provide absolute certainty that a sy.;tem 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 in a document 
called the County/ Gties Nuclear Power Plant Emergency Response Plan. Updated 
infonnation . on the Emergency Response Plan is distributed to the public each year, 
as required by federal law. 

Emergency Response Plans 
The area around the power plant has been divided into two types of zones for 
emergency plarming purposes: the Basic Emergency Plarming Zone, and the Public 
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To Paso Robles, Mid-State 
Fairgrounds and Camp Roberts 

Cayucos 

C' 

Diablo Canyon 
Nuclear Power Plant 

() 

EMERGENCY PLANNING ZONE MAP 

Basic Emergency Planning Zone 

Public Education Zone 

IJll Protective Action Zone Nurnber 

Major Evacuation Routes 

Note: Varying shades are ONLY to help 
visually serarate zones. 

Sourcc: San Luis Obispo County 1997 Emcrgcncy Pla1lncr, p. 35 
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PROTECTIVE ACTION ZONES 

ZONE 1: 2-MILE 

ZONE 2: 6-MILE 

ZONE 3: Avila / San Luis Bay / See 
Canyon / Squire Canyon 

ZONE 4: Prelumo Canyon / Los 
OsosValley 

ZONE 5: Baywood / Los Osos 

ZONE 6: City of Pismo Beach 

ZONE 7: Indian Knob / Price 
Canyon 

ZONE B: San Luis Obispo Area 

ZONE 9: Morro Bay / Cayucos 

ZONE 10: Five Cilies (Southern 
Portion) 

ZONE 11: Orcutt Rd./Lopez Dr. / 
Route 227 

ZONE 12: Nipomo North Of Willow 
Road . 

PUBLIC EDUCATION ZONES 

ZONE 13: Nipomo 

ZONE 14: Cuesla Pass / Santa 
Margarita 

ZONE 15: Route 41 / Old Creek 
Road 

To Alan Hancock 
College and Santa 
County Fairgrouml<; in 
Santa Maria 
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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 entire 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 following 
page and are described in Table 5-1. The Public Education Zone extends out from the 
power plant approximately 20 miles and has been divided into three zones. It is unlikely 
that people in a Public Education Zone would need to take protective actions in the 
event of a power plant emergency. 

Two basic factors would detennine what, if any, emergency response actions would be 
required in any of the Protective Action Zones: the amount of radioactive material that 
is released, and the speed and direction of the wind. Based on the nature and severity of 
the emergency, a variety of warning and response plans could be implemented. Several 
of these 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 toFEMA, agencies such as the Nuclear Regulatory Ommussion (NRq and 
state Department of Health Services (DHS) provide oversight and guidance on many 
health related issues. TI,ese issues including standards for monitoring potential radiological· 
releases, and providing policies and guidance on protective guidelines such as issuing 
Potassium Iodine (often referred to by its chenncal component identifier "KI") for 
emergency workers or the public (KI can block radioactive iodine from being absorbed 
into the thyroid gland). Local agencies must rely on state and federal policies and guidelines 
dealing with issues such as public distribution of KI when planning emergencies at nuclear 
power plants. Local agencies will continue to monitor developments in this area. 

Radiological Waste Transportation 
In orderto be prepared forthe possibility of a transportation accident involving hazardous 
substances, all seven incorporated cities, all other fire agencies in the .county, and a mUnPer 
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 ilie County Environmental Health Department, and has firefighters 
trained to the highest level of hazardous material response, including incidents involving 
radiological materials. 

While the transportation of radiological waste is regulated by the federal government, 
local agencies would need to receive specialized training and equipment before large 
quantities or high levels of such material were moved through the area. In lieu of local 
agencies, federal or state agencies should provide response teams during periods when 
such material is being moved. In other areas of the country, the U.S. Department of 
Energy has provided such training to local agencies. Similar training would be needed 
for response agencies in this area. Federal agencies generallywork with local governments 
to plan and prepare for transports of radiological and similar wastes. 

Emergency Alert System 
Formerly 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 are affected by the emergency and describing what actions residents 
should take. 

Early Warning 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 
Warning 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. 

Evacuation 
If it is determined that certain Protective Action Zone areas should be evacuated, 
the Early Warning 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 outside 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 O:lUnty Fairgrounds 
in Santa Maria to the south. Plans for providing public transportation to the 
evacuation centers have been developed, and include specific collection points 
where bus transportation would be provided. . 

Sheltering 
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 
large office or industrial building can reduce exposure by up to 80 percent. 

School Evacuation 
Public, private, and parochial schools within the Basic Emergency Planning 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 evacuation of a specific Protective Action 
Zone is ordered while schools are in session, public school children in that zone will be 
evacuated. Evacuation Centers for School Children would be located at the Mid-State 
Fairgrounds in Paso Robles, and at Allan Hancock o,llege in Santa Maria. 

Power Plant Emergencies 
Emergency situations that might occur at the Diablo Canyon power plant can be 
described using emergency classification levels that were developed by the federal 
government. At each level, PG&E must immediately notify local, state, and federal 
officials, who would implement appropriate emergency response actions. Under the 
adopted classification system, not all emergencies mean a release of radioactive 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 

SQurce: California Dept. 01 Health ServiceS" 1002 

Notification of Unusual Event 
This classification is declared for an abnormal condit.ion at the plant, that indicates a 
potential degradation of the levd of safety at the plant. No releases of radioactive 

. material requiring offsite monitoring are expected unless further degradation of 
safety systctns occurs. 

Alert 
An alert would be declared for an actual or potential substantial degradation of the 
level of safety at the plant. This would .prepare emergency personnel to respond if 
necessary. Any radioactive releases would be expected to be limited to a small fraction 
of the EPA Prot.ective Acrion Guideline exposure level, but would not be expect.ed 
to require protective action beyond the plant boundary. Early warning sirens woulel 
n,?t likely be activat.ed and news reports would provide information about the situation. 
Other official actions that may take place include the possible closure to Montana de 
Oro Stat.e Park and t.he closure of certain public schools. 

Site Area Emergency 
A site area emergency would be declared in the event of an actual or likely failure of 
plant functions that arc needed for public safety. If a radioactive release occurred, it 
would nor be expected to require protecthre measures farther than one-half mile from 
the plant. If cvacuarion or sheltering is recommended for the public in any ProtectIve 
Action Zone, sirens would be sounded and the Etnergency Alert. Syst.elD would be 
activated to provide further information. 
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General Emergency 
A general clnergency would be dcclnred if very abnonnal plant conditions caused or 
tnight lead to actual or UTIll1incnt corc degradation Of tncIting, with potential for loss of 
containment 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. 
Evacuation or sheltering in other zones within the Basic Elncrgcncy Planning Zone lnay 
abo be required. 

Electromagnetic Fields 
The thost COlnmon type of electricity that. is used in the United States is alternating 
cutrent (AC.), where the current does not. flow steadily in one direction but moves back 
and forth at a rate of 60 tinlcs per second. Wherever there is electric cuucnt, there are 
also electric and magnetic fields which are created by the electric charges. Electric fields 
arise frolll the amount of the charge, and magnetic ~dds result from the motion of 
the charge. 

Electric fields are measured in term of volts per meter (V / m) or kilovolts (1000 volts) 
per meter (kV /m). The earth has a natural static electric field of ahout 120 to 150 V / 
m at ground level. Natural static electric fields occurring beneath clouds and during 
dust storms can be significantly more intense. Almost all household appliances create 
an electric field derived from the voltage on the appliance even when not in usc, if the 
appliance is connected to an electrical supply. Electricalllelds may be effectively shielded 
or blocked by objects such as earth,nees, or buildings. 

1vlagnetic Held intensit)! is me~tSured in units referred-' to a "Gauss" (rhy"tnes with 
"mouse"). Values arc also reponed in milliGauss (0.001 Gauss = 1 mG). The 
earth has a natural sraric magnetic field of approximately O.OS Gauss or 500 mG at 
middle latitudes. Unlike electric fields, magnetic fields cannot be blocked by 
structures. 

Electric and magnetic fields are created by high voltage electric translllls.sion lines, 
distribution lines that bring electricity into structures, and fr01n all common 
household appliances that us'edectricity. The strength of electric and magnetic fields 
that are produced by the transmission and usc of electridty-- ditninish- quickly as -the: 
distance to the source of the field increases. Table 5-2 indicates how rapidly the strength 
of Inagnetjc fields frol11 C0ilunon household appliances dissipates as distance is increased 
from the source. 

Other common sources of magnetic fields are 
cellular phones, computers, and appliance 
transformers. Electric and magnetic fields 
associated with the use of electricity differ from 
other types of electromagnetic energy such as 
x-rays and microwaves. For exan1ple, x-rays 
have so much energy that they can "ionize" or 
break up molecules such as the DN1\ that makes 
up hUlnan genetic materia1. Ivlicrowavcs are 
absorbed by water in tissue, and by doing so, 
the water and tissue is heated. Radio frequency 
fields fron1 radio and television tranSln1tters are 
another step "weaker" than microwaves. 
Although they alternate millions of times per 
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second compared to electric fields that alternate 60 times per second, radio frequency 
fields lack the energy to ionize molecules, and can only heat body tissue when a subject 
is veryclose 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 biological changes can be produced by these weak fields. 

Oment 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 "Eva/tlatioll 0/ tiJe Potelltia/ Carci!1ogetllcity 0/ 
ElectromagnetIc Fieldi' which reviewed epidemiological and laboratory studies. 
The report concluded the because~funcertainties regarding the basic' nature of .' 
the interaction between EMF and biologic processes, it would be inappropriate to 
classify EMF as a carcinogen in the same way that chemical 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 Commission (CPUC) began an 
investigation of its role in mitigating health effects, if any, of EMFs from utility 
facilities and power lines .. .In .November 1993, the CPUC issued interim decision 
93-11-01, which, in part, stated: "it is not appropriate to adopt anyspecific -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 to use in reducingEMF from new and upgraded facilities at no 
or low cost. No or low cost is defU;ed as being less than four percent of the total cost 
of a budgeted project. 

Due to their high voltage and high EMF exposure potential, electric transmission 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 clistance from 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 line would be 2-36 
mG. At a distance of 50 feet, the field strength drops to 1-6 mG, and at 100 feet, it 
drops further to 1-2 mG (PG&E, 1994). The EPA reports that a person standing 
under a typical 230 kV power transmission line is likely to be at least 20 or moie 
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 magnetic field strength drops to about 15 mG, and 300 feet away the 
field is probably less than 2 mG. The actual strength of the magnetic field will vary 
depending on the current moving through the line, as magnetic fields will be higher 
during tinles of peak electricity usage. 

Based 011 a graph of t/,dnr field strengths provided from the Southern California 
Edison COInpany, and not scientific research data,- the California Department of 

.". ·Education has adopted limits for locating school sites near high voltage power 
transmission line easements (Merritt, 1994). The adopted setbacks are listed below: 

• 
• 
• 

100 feet from the edge of easement for 50-133 kV lines; 
150 feet from the edge of easement for 220-230 kV,lines; and 
350 feet from the edge of easement for 500-550 kV lines. 

Throughout San Luis Obispo County, there is a petwork of power transmission 
lines as well as a l1U1ubcr of substations and switching stations. There arc also f:\vo 
major power generating facilities, including the natural gas burning facility in the 
Cit)' of Morro Bay and the Diablo Canyon nuclear power plant. High voltage 
transmission lines that crnanate from these plants are also located throughout the 
County. The prior figure depicts the location of major c1ectl'ic power lines and 
facilities that arc located in San Luis Obispo County. 

J?-t this rime, the evidence of potential health hazards from the delivery and u~ag~ 
of electric power is incomplete and inconclusive. J\ substantial at110unt of research 
has been conducted; however, more is needed to answer the many questions and 
uncertainties that nlust be resolved to fonuulate sound public policy. Until the 
necessary information is available to make infonned decisions about exposure to 
E1v1Fs, individuals and the County and cities l11a), wish to consider adopting a 
"prudent avoidance" strategy. Prudent avoidance means adopting measures to avoid 
ElvfF exposures when it is reasonable, practical, relatively inexpensive, and simple to 
do so. F'or individuals, this Inay mean not using electric blankets, tlloving the computer 
monitor further away frool the uscr, and avoiding,the-.usc of electric appliances when 
manual powered appliances are also available. For jurisdictions, this tnay mean adopting 
new developtnent standards that nlinimizes E[vIl~' exposure ncar sensitive areas (e.g. 
schools, playgrounds, and hospitals), minimizing the creation of new EMF fields in 
areas with existing high exposures, informing citizens of projected EMF strengths 
during the design or environmental review phases for new subsrnrions, transmission 
and distribution lines, and limiting public exposure to Ef.,'fFs in siting new substations 
and transmission/distribution lines when practical alternatives exist. 

Structural Hazards 
In a strong earthquake, generally of Richter Inagnitude 5 or lTIOrC, any type of structure 
lTIay experience S0111e level of datuagc resulting fro111 ground shaking. This danlagc 
may range from Hunor cosilletic dalnage, such as cracked plaster, to COlTIplete structural 
failure and collapse. If a structure is inadequately designed or constructed to withst.and 
the forces of earthquake caused ground shaking, the level of damage that may be 

-suffered is likely to be high. Aft.er each major earthcluake, inlponant lessons are learned 
regarding the ability of structures to resist the effects of groundshaking, and updated 
building codes incorporate these lessons as new construction requirements. As a result, 
tllodern building techniques incorporate numerOlIS design and consU'lIction methods 

T echnicai Background Report County and Cities of San Luis Obispo 

115 



to help buildings and other structures resist the forces of 
earthquake caused ground shaking. 

It is generally not economically or structurally feasible to build 
a totally earthquake-proof structure. Therefore, there is a certain 
level of earthquake-related damage risk associated with all 
st.ruct.ures. The level of risk t.hat is considered to be acceptable 
by the public is typically determined by the cost of providing 
additional protection, the importance that the structure be able 
to resist damage and remain functional after a strong 
eart.hquake, and the probability that a st.ructure will fail during 
an earthquake. For these reasons, buildings used for fire and 
police stations, schools, hospitals, and other "critical" uses, are 
generally designed and constructed to withstand higher levels 
of groundshaking than "non-criticar' structures. 

The performance of a structure in an earthquake will be 
influenced by tnany factors; however, structures with similar 
construction materials and building techniques generally exhibit 
similar response characteristics. Factors that can influence 
building performance in an earthquake can include site specific 
geologic conditions; the shape of the building and other 
structural design characteristics; the magnitude and duration 

of strong shaking and other earih'liiake characteristics; 'building material; lind 
construction quality. Certain types of building materials and constJ;:ucdon -fcthniques 
have demonstrated the ability to resist strong ground motion better than other types 
of building techniques _and Inate-rials. Listed below is a brief summary of some of the 
earthquake response characteristics that are typically associated with different types of 
building constnlC don 111aterials. 

Wood Frame Buildings 
Small one- and two-story wood frame structures generally withstand the effects of 
ground shaking quite wei!' ·These buildings rarely collapse, primarily because of their 
flexibility and light weight. Large wood frame buildings of rwo stories. or more may 
be badly damaged during an earthquake, but usually do not collapse. Unfortunately, 
wood frame buiklings arc prone to damage by fires that often occur after >l large 
earthquake. 

Steel Frame Buildings 
These structures arc very flexible and will usually survive ground shaking well..As in all 
types of structures, defects in constnlCtlon such as poorly welded structural members 
can result in increased levels of dmnage. 

Reinforced Masonry Buildings 
\Xlhen properly designed and constructed, reinforced masonry structures can survive 
the effects of ground shaking quite welL However, these types of structures are brittle, 
and in strong quakes may crack and have a higher pot.ential for collapse than wood and 
steel frame structures. IInpropcr concrete mix, structure design, or inadequate 
reinforcen1cnt will substantially increase the potential for structlual failure. 

Unreinforced 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 constructed of these materials 
are heavy and brinle, and typically provide linle earthquake resistance. In small earthquakes, 
lmreinforced buildings can crack, and in strong earthquakes, they have a tendency to 
collapse. These types of structures pose the greatest structural risk to life and safety of all 
general building 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 described 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 CDde section 8875 et seq.). TIlls legislation went 
into eHectJanuary 1,1987, and required all cities and counties located in Seismic Zone 4 
(this includes San Luis Obispo CDunty) to conduct an inventory of potentially hazardous 
structures, including unreinforced masonry buildings. After the survey was completed, 
jurisdictions were required to develop a program to mitigate potentially hazardous 
structures. 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 
CDmmission. 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 
to be one of a general type that historically has little resistance to earthquake related.loads. 

County of San Luis Obispo 
To comply with the requirements of SB 547, the CDunty of San Luis Obispo adopted· 
the Uniform CDde for Building CDnservation 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 seismic retrofit are generally located in various 
areas, mostly urban. The CDunty's ordinance implementing SB 547 requires the owners 
of identified unreinforced buildings to demolish or complete modifications to the structure 
prior to 1997 to 2000, depending upon the building's use and number of occupants. 

Arroyo Grande 
To comply with the requirements of SB 547, the Oty of Arroyo Grande adopted 
the Uniform CDde for Building CDnservation. Surveys that 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 Oty worked closely with property 
owners, and through voluntary measures, minimum earthquake resistance 
improvements were made to all but one building. 

Atascadero 
To comply with the requirements of SB 547, the Oty of Atascadero adopted 
Ordinance No. 226, which amended Title 8 of the Atascadero Municipal CDde to include 
the requirements of the Uniform CDde for Building CDnservation. Surveys that were 
conducted to identify potentially unsafe unreinforced masonry buildings identified 20 
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strucrures that will require modifications to meet specified earthquake resistance structural 
standards. The Ory's ordinance implementing SB 547 requires the owners of identified 
unreinforced buildings to demolish or complete retrofits to the structure prior to the 
year i 996. However, at the time this report was produced, the Oty's ordinance 
implementing SB 547 was being revised in order to extend the retrofit deadline. 

Grover Beach 
To comply with the requirements of SB 547, the Oty 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 modifications to meet specified earthquake 
resistance structural standards. These structures are located on Grand Avenue. The 
Oty's ordinance implementing SB 547 does not have a deadline date. 

Morro Bay 
To comply with the requirements of SB 547, the Oty of Morro Bay Municipal 
Code section 14.18 adopts the requirements of the Uniform Code for Building 
Conservation. Surveys conducted to identify potentially unsafeunreinforced 
masonry buildings identified 15 structures that would require modifications to meet 
specified earthquake 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 building owners wereserved with anorderto comply 
with the Oty's Municipal Code sectiori 14.18 in 1991. In 1996, the OtyColincil amended 
section 14.18 of the Municipal Code to provide for voluntary compliance in accordance 
with California and Safety Codes sections 19160-19169. 

Paso Robles 
To comply with the requirements of SB 547, the Otyof Paso Robles adopted Ordinance 
No. 696 which adopted the requirements of the Uniform Code for Building Conservation. 
Surveys that were conducted to identify potentially unsafe unreinforced masonry buildings 
identified [structures that will require modifications to meet specified earthquake resistance 
structural standards. IdentifiedstfucMes that require seismic retrofit are geneWny located 
in the downtown area. The Oty's ordinance implementingSB'54?iequires the' owneJi; 
of identified unreinforced buildings to demolish or complete modifications. 

City of San Luis Obispo 
To comply with the requirements of SB 547, the Otyof San Luis Obispo adopted 
Ordinance No. 1287 which adopted the requirements of the Uniform Code for Building' 
Conservation. Surveys that were conducted to identify potentially unsafe unreinforced 
masonry buildings identified 127 structures that will require modifications to meet specified 

, earthquake resistance structural standards. 67 percent of the identified structures that 
require seismic retrofit are generally located in the downtown area. Ordinance No. 1323 
requires the owners of identifiedunreinforced buildings to demolish or complete 
modifications to the structure prior to the year 2017. In the interim, property owners 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 hazard zones extending from the end of each active runway. Safety hazards 
associated with the County's airports are principally related to the risk of an aircraft 
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accide"11t and arc addressed by each airport's land usc plan adopted in c01l1pliance with 
Section 21675 of the California Public Utilities Code. Noise occurring at these airports, is 
addressed in the Noise Element. '. 

San Luis Obispo 
This is the largest airporr in the County, providing comlnuter and private service to the 
region. Three major airlines operate commuter service (flying 15 to 35 seat propeller 
planes) to Los Angeles, San Francisco and Sacramento. Other s111allcr companies also 
provide regular and chaner service. The airport is located somh of the City of San Luis 
Obispo in the Edna Valley. The arca to the east of the airport is undeveloped property (at. 
variolls times large projects have been proposed for this area) an,,~ vineyards. Surround.i~g 
the aiq)ort is the industrial and commercial area kno:~n as the "Airport Area" :of the 
County. 111is area has long been under consideration for annexation to the City and will 
continue to develop. !vIas! aircraft risk would he to properties to the west and northeast 
of the airport. 

Paso Robles 
The second largest airport in the County is located in the northeast portion of the City of 
Pa,o Robles, near the California Youth Authority facility. As well as that facility, trus 
municipal airport is ncar low and medium density t:esi~lent:ial uses in the Jardine Road 
area to the east. Areas north and south of the airport are rda~ively undcveloged. The 
allport is used primarily by private aircraft, although on occasion (usually because of fog) 
11ights ,,~ll re-toute to Paso Roble, from San Luis Obispo. The airport also has an active 
sky diving business (15 to 20 flights per week). There have been occasional conflicts (real 
or perceived) between aircraft and jmupers. The aiq)orr is also used extensively by state 
fire fighting aircraft during wildland fire season. 

Oceano 
The smallest of the three airports, Oceano is tnostly used for private aircraft. The airport 
is located south of the cOlnn1lUllty of Oceano. It has a singlc·r~nway which has row of 
crop fields to the east; and a residential area and the Pacific Ocean to the west. 

Hazardous Trees 
fv1ature trees can be an integral parr of a conununiry, often providing a distinctIve appearance 
and helping to establish and define the character of the corrununity. Exatnples of how trees 
can help to define the identity of a C0111111ulllt:y can be seen in several locations in San Luis 

Obispo County. These exan1ples include the :Monterey pine trees of Cmnbria, eucalyptus 
trees of the Nipomo area, and the oak trees of the Paso Robles area. To help preserve trees 
from indiscrinunate or unnecessary rCInoval, the County of San Luis Obispo Land Usc 
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Ordinance (section 22.05.060) specifics conditions 
where a permit is required to be obtained prior to 
the removal of certain trces '\V1thin urban and village 
areas. One of the criteria for removing a tree is when 
it is "dead, diseased beyond reclanntioll, or 
hazardous." 

A con(lition that is threatening the health of the 
IVfontcrey pine trees in the Canlbria area is the pine 
pitch canker. This disease, native to 1-fexico and the 
southeastern United States, was first found in 
California in 1986. Since then, it has been found in 
16 counties, and is spread by insects, the use of 
contaminated tools, and the transport of infected 

wood. The pine pitch canker is considered to be a significant threat to the continued 
survival of the l\1onterey pine ecosystem. Monterey pine trees were once cOlrunon along 
the California coast approxitnately 11,000 years ago, but changing weather conditions, 
and more recently, development pressure has litnited the occurrence of native lYfonterey 
pine trees. Large native srands of the trees ate now only found in the Ano Nuevo, 
1'vlonterey, and Cambria areas. 

If a tree becomes infected with the pine pitch canker, the disease can spread quickly, and 
can result in the rapid death of the tree. If an infected or dead tree is not properly 
removed, it not only becotnes a threat 't6 ~'pread the disease, but'can also res'ult in a s~fety 
threat, as a large dead trec is a ftxe hazard as well as presenting the potential to become 
uprooted and to faU during a storm. The proper and timely removal of dead trees from 
the Cambria area has recently presented problems, particularly when the dead tIce(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 rapidly, the property 
owner(s) tnay not be aware ~hat a problem exists. 

Radon Hazards 

Radon is a naturally occurring gas·that is produced by the breakdown of urallium in soil, 
rock, and ,\vater. Radon cannot be detected by sight, 'taste, <ir smell, and-it i's 'estimated to 
cause between 7,000 and 30,000 lung cancer deaths per year. The most common source 
of exposure to radon is from the accUll1ularion of the gas inside structures. The Surgeon 
General and EPA recomlnend testing for radon, and reducing radon in homes that have 
high levels. EPA uses a continuous exposure level of 4.0 pCi/L (picoCuries per liter of 
air) as a guidance level at which remedial action is recorrunended. Based on indoor 

radon data from the EPA/State Residential Radon Survey of 
California conducted during 1989-90, the average indoor 
radon level for the 15 residences surveyed ~ San Luis Obispo 
CtHUlty was 2.7 pCi/L. 

Radon enters a structure because the air pressure inside the 
building is usually lower than the air pressure in the soil around 
the building foundation. Because of this difference in pressure, 
radon can be drawn into a structure through foundation cracks 
and other openings. Two factors that contribute to a structure's 
indoor rndon levels are the geology the structure is founded 
on and rhe consrruction of the stucmre, Stuctures founded 
on uranlllIn sources or geologic forn1ations 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 derived from 
them, and Tertiary marine sedimentary rocks tend to exhibit increased e U concentrations. 
Also soils with high pertneability allow movement of radon gas to a greater extent than 
low pertneability 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 likely to 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 s)'>tems. 

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 to reduce radon 
exposure usually include the installation of fans and exhaust s)'>tems designed to expel 
radon gas and improve the circulation of air throughout the structure. 
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