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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 unincorporated areas. During a disaster or other large scale emergency, however,
~ these agencies may be overwhelmed and may not have sufficient resources to respond to

" all calls for assistance. Additionally, disasters often créate emergency situations that are
not comumonlyfaced on a dayto 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 overviéw of dishster 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 Counly Office of Emergency Services

The primary responsibilities of the County Office of Emergency Serv1ces (OE S) include
the following;

» Planning for response to disasters and unusual emergenc1es throughout the |
unincorporated area of the County.

¢ - Coordinate disaster response efforts of various agencies, cities, and d.lstncts throughout
the County. o _

» Provide public information to the cities and umncorporated areas s of the Countyf o

during a large emergency.

Disseminate information such as storm warnings to the public.

Provide emergency planning assistance to any jurisdiction in the County.

Coordinate multiple jurisdictional disaster training drills.

Provide information to the public on matters related to emergency preparedness

and threats that the County faces.

Maintain mutwal aid procedures for public works agencies.

Provide nuclear power plant emergency response training to the County, cities, and

various agencies.

s Interact with the Federal Emergency Management Agency (FEMA) the State Office
of Emergency Services, local governments, and utility 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 County Emergency
Operations Center (EOC) would be activated to help coordinate disaster response actions.
EOC would be staffed with representatives from the County QEC, Fire Department,
Sheriff, California Highway Patrol, County Health Department, State Office of |
Emergency Services, the Red Cross, public utilities, and other County departments. One
of the primary responsibilities of EOC is to prioritize the deployment of resources such
as fire trucks and law enforcememt units. EOQC establishes response priorities from
information and reports that may be received from a variety of sources, including the
Shenff Department’s Aero Squadron which can perform 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.

GALITORRI o
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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 County OES is to assist in emetgency 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.

Djsaster Response and Planning

Another major function of the County OES is the preparation and maintenance of the

Emergency Operauons Plan (EOP). This plan provides gmdance procedures and County
policies pertaining to emergency planming and response. It is not the intent of EOP 1o

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 to .an emergency incident. EOP. is: primarily - .
comprised of five emergency plans 1) the Earthquake Response Plan 2) Hazardous ..

Materials Emergency Response Plan; 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 E mergency Management 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 went into effect in
September 1994, and is intended 1o improve the coordination of state and local, emergency
response in California. In response to, SEMS legislation, and other cooperative efforts

emergency response plans that have been adopted by the Countyand each of the county’s -
seven cities are stmilar in content and format. In Grover Beach, Motto Bay, and the
City of San Luis Obispo, the Fire Department is responsible for maintaining local
emergency response plans. In Paso Robles, the Department of Emergency Services is'.
responsible for maintaining local emergency response plans. In Arroyo Grande, and.
Atascadero, the Police Department is responsible for maintaining local emergency response
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 emergencyorat multiple emergency response sites. Through
ICS, a personnel resource and management structure is established to coordinate emergency
response efforts,

Countty and Cities of San Luis Obispo Technical Background Report
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- . services are processed through the County and State OFS,

Multi-Agency Coordination

This 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.

- Mutval Aid Agreements

In California, a Master Mutual Aid Agreement was onginally 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 local emergency response
resources are inadequate. To implement the Master Mutual Aid Agreement, the state has
been divided in six regions. San Luis Obispo County is located in Region 1, along with
Santa Barbara, Ventura, Los Angeles, and Orange Counties. Requests for mutual aid

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

. Operafional Areas s e
An operational area consists of a county, and a]l pohmcal subchwsmns thl'un 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
communications between the state’s emetgency operation centers and the operation centers
of local jurisdictions. In San Luis Obispo County, the Disaster Planning Advisory
Committee (DPAQ) is the organization that coordinates operational area issues. DPACHs
comprised of tepresentatives from the county, each c1ty, spec:lal dlstncts Oounty Office
of Education, and other local agencies. i :

Operational Area Satellite Information Systern’ (OASIS)

OASIS is a satellite based communications system with a high frequency radio backup.
The purpose of this system is to ensure that communications 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 typically be used by |
response vehicles or the general public in an emergency situation. These roadways 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 {rom various parts of a community. These roadways,
however, are also generally used for traffic circulation within the community and may be
subject to congestion which may delay emergency response times.

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

Technical Background Report County and Cities of San Luis Obispo
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to be impassable or dangerous to use. This 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
include Highways 1,41 and 101 to the north, and Fighways 1, 101, and 227 to the south.

Arroyo Grande

Emergency A’e.s'panse Corridors and Evacuation Roufes

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/
Carpenter and Corbett Canyon Road (Highway 227), Traffic Way, Oak Park Road, Valley
Road, and Cherry Avenue/ Branch Mill Road.

Atascadero ,

Emergency Response Corridors and Evacuvation Routes .

Major roadways in Atascadero that would likely be used by emergency response ve}ncles
and for evacuation purposes include US. 101, Highway 41, Traffic Way, Curbanl Avenue,
Atascadero Road, Lewis Avenue, West Front Street, and El Camino Real.

Grover Beach s T I R
Emeryencykesponse Corridors and Evacuaﬁon Roufes IR

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 City Avenue, Farroll Road, and Oak Park Boulevard.

Morro Bay

Emergency Response Corridors and Fvacvation Routes

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

Paso Robles

Emergency Response Corridors and Evacuatfion Routes

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

City of San Luis Obispo
- Emergency Response Corridors and Evacuaiion Rouvfes ,
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, Johnson
Avenue, Broad Street, Santa Barbara Avenue, Los Osos Valley Road, Laurel Lane, Pismo
Street, Monterey Street, Madonna Road, and California Boulevard.

County and Cities of San Luis Obispo Technical Background Report
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Water Hazards

Exposure of the public to water-related hazards may result from several types of events
and processes. In the County of San Luis Obispo and ks 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 County; 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
County 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 modern dam would
suddenly fail, the effects of this hazard could be catastrophic. Therefore, this hazard is
evaluated in this chapter.

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

Flooding

Hazard Description s el i
A flood may be defined as a temporary increase-in-water flow that resuIts in the* -
overtopping of the banks of a river, streamm, or drainage channel, resulting in the inundation
of areas adjacent to the channel that are not normally covered by water. The “floodplain”
is the relatively flat or Jowland 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 100-year flood water.

Flood events may occur in response to the amount, distribution, and intensity of
precipitation. Most storms are relatively small and do-not seriously disrupt people and
the land on which they live. Occasionally, however, a storm .of great magnitude, will | -
occur, causing serious damage and disruption to the landscape and its inhabitants. The
relationship between great storms and their rates of occurrence is known as the 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. Fortunately,
magnitude and frequency are inversely related, :
meaning that events of great magnitude and force TR T
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 fow spots or where storm water infrastructure
is unable to accommodate peak flows durng 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.

Technical Background Report County and Citles of San Luis Obispo
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Measuring Flood Events

Floods are generally described in terms of their frequency of occurrence. For example,
the 100-year flood is an event that has a one-percent chance of being equaled or exceeded
in any given year. There is a certain element of nsk associated in usmg 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 any one year. For planning purposes, the flood frequency most often used to
delineate floodplain boundaties is the 100-year flood. The magnitude of a flood can be
measured in terms of its peak discharge, which is the maximum volume of water (in
cubic feet per second) passing a point along the channel during given time interval. The
depth of water present at any given point along the channel is dependent upon the peak
discharge and the cross-sectional area of the channel at the point in question.

Influences on Flooding Impacts - i : o

A number of natural and artificial factors can adversely mﬂuence the magmtude and
frequency of flooding along strearns and drainage channels. Some of the more common
factors are described below.

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

can accumulate in dramage‘ channels, decreasing their capacity:

The encroachment of urban development is perhaps the most serious artificially-induced
change in drainage basin and floodplain charactenstics 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 runoff that will infiltrate
into the ground and the lag time between rainfall hitting the ground and when it collects-
in drainage channels. The combined effect of increased runoff and decreased concentration
time will cause more frequent and severe floods. Urban development can also result in.
the placement of structures and fill material in floodplain areas. This:reduces the space--.-
available for holding floodwaters, causing the water level and rate of flow to increase.
Bridges and other structures placed in stream channels can obstruct water flow, particularly
if flood debris collects around the structure. The damming effect of water against a-
bridge can cause sufficient pressure to result in damage or failure of the bridge.

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

County and Cities of San Luis Obispo Technical Background Report
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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 floodfighting services, clean-up operations, and the repair
or replacernent of damaged structures.

Flood Hazard Abatement

In San Luis Obispo County; 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 Creek, Santa Rosa Creek,
Arroyo Grande Creek, 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-Februaty, 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 US. Army Corps of Engineers, the following account of storm-related damage was
provided: e

"L hoe wiost severe dazvages Yo wrban properiy occwived i te C}'ﬂl'aj“ S L Oﬁiﬁp_ﬁﬁ, wibire the San
Luzs Obispo Creek channel becane clpoged with debris and flow in the channel overtgpped the channe!
banks and moved down the wrarn sireels of the City. Maisive mobilization gfforty during arnd afier the

Jannary flood by the City of Jan Luis Obispo and the Corpr of Engineers preveried additional a’awqge.r
Zo arban properdy during the February flood. Severe
dariages were sustatned by sireels, bighways, and
witlitres Bhronghont the Connty. 1be water-supply
Systome of Camibréa was dawaged in the floods and
Laye parts of e fom were wrthont eleclrralyy residents
wiere advised fo drink ondy boited water becaiise of 2he

possibility tbat the local water supply wmight be

containated. The destrctson and darage of seneriives
ard sewage-treakment planty al many focations posed
@ threat o the Lver and bealth of wany residendy.

The sewage-treatment plants at Morro Bay, Aviila
Beact, and Fisno Beach were innpwdated by borh floods.
Debris and raw semage pited up on the beaches and
carrted 1w the sireams posed rerions Horeats lo fealth
BALL EREITEICY CleanHp GPerations were completed "
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January, 1973, Much like the floods of 1969, the 1973 storm produced a ten-hour
pertod of unusually heavy rainfall. San Luis Obispo Creek, and its tabutary, Stenner
Creek, 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
streamns. San Luis Obispo Creek caused damage in the City of San Luis Obispo, and
especially near the ocean, where the San Luis Bay Golf Course and other properties
received extensive damage. Cambria was completely inundated, with water as deep as
six feet on Main Street. ' '

San Luis Obispo County

Flood Hazard Potential : : :

The National Flood Insurance Program (NFIF), 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 structutes that would obstruct
flood flow or be subject to flood damage are prohibited within the floodway.

The unincorporated areas of San Luis Obispo
County that may be subject to inundation. from a
100-year storm event are generally depicted on Map |
5. This map shows areas subject to inundation from
® 2 100-year storin, and does not necessarly depict
j. areas that may be affected by local drainage.

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 occutring only during and immediately after precipitation. However, during large
storms, streamflow increases rapidly; and flood waters can contain high amounts of
debs, causing major flood damage. For many of the water courses that are located in
the County, areas that may be inundated in response to 100-year storm events are located
adjacent to or near the stream or 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.

County and Cities of San Luis Obispo Technical Background Report
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In the southern portion of the County, Arroyo Grande Creek, San Luis Obispo Creek,
and their respective tributaries, are watercourses that pass through urbanized areas and
that have caused major floods. The north coast area of the Countyalso contains a number
of short, steep-gradient crecks that can experience rapid increases in water flows in
response to storm events in Cambria. Santa Rosa Creek is such a watercourse that has
caused significant flooding events. The largest water course in the inland portion of the
County is the Salinas River, which is located adjacent to numerous incotporated and
unincorporated communities. Although the floodplain of the Salinas River can be extensive,
it is generally contained within the river channel, Other major 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 unincorporated communities of San Luis Obispo County that have been mapped
by FEMA as being located within the 100-year floodplain are described below. The 100-
year floodplain is generally used to define areas that are vulnerable to flooding hazards.

. South Bay
The South Bay area of the County (including the communities of Baywood Park, Los |
Osos, and Cuesta-by-the Sea) has not been identified as being located within a 100-year
storm floodplain by the most recent Flood Insurance Rate Maps (FEMA, 1985). Flooding
in response to a 100-year storm is generally confined to shoreline areas surrounding
Morro Bay. There are locations in this area, however, that are subject to chronic localized
flooding. After a significant rain, localized flooding occurs throughout the Los Osos
area. Numerous intersections within the community experience flooding during storm |<» - -
* events, including 8 Street at El Morro Avenue,-17% Street 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" 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 wells,...
and brdges. Major bank erosion in the past has
caused complete interruption of the town’s water
supply: The 100-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 1o severe flooding as a
result of recent flood levels that overtopped the
banks of Santa Rosa Creek (FEMA, 1985).

Cayucos

100-year flood areas near the community of Cayucos aré 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 100-year
floodplain. These areas include a portion of “B” Street near Ocean Boulevard, between
Cayacos 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 primanily along Nipomo Creek and its
tributaries, such as Deleissiques Creek and Tefft Road Creek. The 100-year floodplain
along these creeks encompasses areas adjacent to the watercourses, along with extensive
areas located east of US. Highway 101 between Mehlschau Road to the west and Price
Street to the east (FEMA, 1985).

Oceano
Flooding in Oceano results from flows in Arroyo Grande Creek and Meadow Creek.
The most significant inundation atea is near the 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 County Airport and
surrounding properties, along with extensive areas located to the south of the communiity

(FEMA, 1985).

San Simeon

Flooding in and near the community of San Simeon Acres could result from flows in
Pico Creek and Arroyo Del Padre Juan. Pico Creek is located to the north of the
community, while Arroyo Del Padre Juan is located in the southern portion. The 100-
year floodplains of these creeks generally follow the creek channel, but’due to their
location near urbanized areas, they have the potential to result in ﬂoodmg impacts to
developed areas (FEMA, 1985).

Templefon

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

San Miguel

The community of San Miguel is located west of the Salinas River, and nonh of the
confluence of the Estrella River with the Salinas River. The 100-year. floodplain of the -
Salinas River near San Miguel is confined to the river channel and does not s1gmf1cant1y---
affect populated areas of the community (FEMA, 1982).

GCresfon

The community of Creston is located between the west and middle branches of
Huerhuero Creek. The 100-year {loodplains of these creeks are located adjacent to the
western and eastern edges of the community and could have the potential 1o affect
adjacent developed properties (FEMA, 1982).

Shandon

The community of Shandon is located southwest of the conﬂuence of San Juan Creek
with the Estrella River. The 100-year floodplains of these watercourses are not located
within the town of Shandon, but are located adjacent 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).

Rural Areas
Many areas are isolated or forced into excessively long detours during and after floods
due to flood impacts on roads. These access impacts are a significant “flood hazard.”

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

The San Lurs Obispo Connty Lawd Use Ordinance and Coastas Zowe and Use Ordinance (Titles
22 and 23 of the County Code), provides standards for the preparation and submirtal
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 Use Ordinances also conrain the County’s
Floodplain Ordinance, which specifies development standacds for areas that have a Flood
Hazard (FH) combining land use designaton. The development standards contained in
the Floodplain Otdinance pertain to land use permit processing and construction standards
for new development located in areas that have the potential to be inundated by a 100-

year flood,

- Arroyo Grande

Flood Hazard Potential

The National Flood Insurance Program (NFIP),
which is administeted by the Federal Insurance
‘Administration (a component of the Federal
Emergency Management Agency), requires
communitics to adopt land use restrictions for the
100-year floodplain in order to qualify for
Federally-subsidized flood insurance. The program
tequites that within arcas designated as a 100-year
ﬂoodpiain, b_ﬁilding floor elevations must be a
minimum of 12 inches above flood water levels.
Ateas within the designated floodplain must be
reserved to discharge the 100-year flood without
cumulatdvely incteasing the water surface elevation mote than one foot. Generally, buildings
and structures that would obstruct flood Aow or be subject to flood damage are prohibited

within the floodway.

To implement the NFIP, areas throughout Arroyo Grande that are subject to inundation
from a 100-year and 500-year floods are depicted on Flood Insurance Rate Maps (FEMA,
1984). The areas of Arroyo Grande that may be-subjeet to inundation from the 100-year
storm event are gencrally 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.

Areas of potential flooding in response to a [00-year storm are located adjacent to
Canyon/Meadow Creck on the west side of the City, adjacent to Cotbert Canyon and
Arroyo Grande Crecks in the eastern pordon of the City, and a limited area along Los
Berros Creek in the southeastern portion of the City. Areas that would be inundated in
response to a 100-year flood along these creeks are generally located along stream channels;
however, in isolated areas, adjacent properties could be advessely affected. Near the
confluence of Corbert Canyon and Arroyo Grande Creek, the 100-year floodplain widens,
resulting in impacts to properties between Crown Tetrace and Mason Strect. The floodplain
along Artoyo Grande Creck also widens slightly on the north and south sides of U.S,
101. Although arcas subject to flooding from a 100-year flood are limited, Hoodwater
could cause roadways such as Bridge Street, Traffic Way and U.S. 101 to become impassable,
thereby hindering tavel and response efforts.

Map 5 depicts areas subject to inundation from a 100-year storm, and does not necessarily
depict areas thar may be affected by local drainage problems. The City has wotked to
alleviate drainage problems in areas such as the North Hills area, the Oro and Stagecoach
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acea, Brisco Road atea, Suntise Terrace, Strother Park, the Town and Country Shopping
Centet, and the Soto Sports Complex.

Ordinances and Regulations

Ordinance Nummber 366 C.S. of 72 Awope Grinde Musnispal Codk establishes the “Flood
Hazard” (F-H) zoning district. The purpose of the ordinance is to promote the public
health, safery, and general welfare, and to minimize public and private loses due o flood
conditons,

Atascadero

Flood Hazard Potfential

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

To implement the NFIP, areas throughout Arascadero that are subject to inundation
from a 100-year and 500-year flood are depicted on Flood Insurance Rate Maps (FEMA,
1982). 'The areas of Atascadero that may; be subject to inundation:from,a. 100-year storm
event are generally depicted onMap.5. Due to genr.mhzcd 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 Salinas River is located in the northeastern and eastern areas of the City. The floodplain
of the river is generally removed from the developed areas, however, properties on the
east side of Hidalgo Avenue, Sycamore Road, and Capistrano Avenue could be affected
by flooding during a 100-year storm. The 100-year floodplain of the Salinas River extends
across a segment of Curbaril Avenue. The crossing of Halcon Road over the Salinas.
River is frequenty washed-out in storm events and would be washed-out during a 100-
year storm event, S S

Atascadero Creek extends through the central postion of the City, but has 2 limited
potental for flooding impacts as the 100-year floodplain is generally confined to the
channel and adjacent properties. Where Atascadero Creek crosses U5, 101 and State
Route 41, a 100-year flood could cause inundanion of- the portions of the higlrways. "This
would have the potental to resulr in significant local and regional transportation impacts.

Although the 500-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 100-year
flows in scveral branches of Paloma Creck. Identified inundation areas are primarily
located adjacent to the creck channels, although some more extensive areas could also be
affected. In the western pordon of the City, flooding along Graves Creek would primarily
be restricted to the stream channel.

County and Cities of San Luis Obispo Technical Background Report
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Map 5 depicts areas subject to inundation from a 100-year storm, and does not necessarily
depict areas that may be affected by local drainage problems. Atascadero has historically
experienced drainage and related flooding problems in an area known as the Amapoa/
Teconda Basin, which is located to the east of Atascadero Creek and Morro Road, and
south of US. 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 Amapoa/ Tecorida drainage basin has been prone to flooding for a vatiety of reasons:
The primary cause of flooding in this area results from storm events which cause water
flows in Atascadero Creek greater that the 17-year design storm 1o overtop the Atascadero
Lake spillway channel banks and {low 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-of a formal-|-
method to maintain existing drainage facilities on private property (Draft Amapoa/
Tecorida Master Drainage Study, 1995). :

A vaniety 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 Highway 41, 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 pnvate
property. Construction of the storm drain along I-]]ghway 41 has’ already begun '

Ordinances and Regulalions

The City of Atascadero’s Zoning Ordinance, 9-3.600, FH (Flood Hazard) Overlay Zone
identifies areas where terrain would present new developments and their users with
potential flood hazards. In addition, Ordinance No. 193, 4» Ordiivance Adding Chapter 5 2o
Article 7 of the City of Arasaadero Mantzgpal Code Reluating fo Flood Damage Preventson, 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 Joses
due to flood conditions. Also, Ordinance No. 304 amended Tide 6, Chapter 13 of the
Atascadero Municipal Code to provide 2 mechamism to allow the Fire Chief to order.| - -
the removal of weeds, rubbish, and similar material that has the potential to become-a
flooding hazard.

Grover Beach

Flooding Hozord Potenifial

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

Isolated areas of potential flooding in response to a 100-year storm are located in the
northemn and western portions of the City that are adjacent to Meadow Creek. Flood
hazard areas in the northern portion of the City are restricted to an 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 City, flooding could affect areas located west of the Union
Pacific Railroad tracks.

Map 5 depicts areas subject to inundation froma 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 City where properties are located below

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™ Street and Mentone Avénue.
A 75-100 year storm event will flood this property; however, an asphalt berm has been
constructed which alleviates flooding under storms of lesser magnitude (City of Grover
Beach, Written Correspondence, 1996).

Ordinances and Regulations
Sections 7300-7361, Chapter 3 - Flood Damage Presention Regzx/m?am, of the Grover Beach

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

Morro Bay

Flooding Haxard Porential

The National Flood Insurance Program (NFIP), which is administered by the Federal
Insurance Administration (a cotnponent of the Federal Emergency Management Agency),
requires communities to adopt land use restrictions for the 100-year ﬂoodplain in order
to quall.fy for Federally-subsidized . flood insurance. The program requlres that mthm :
of 12 inches above flood water levels, Areas WlthJ.Il the de31gnated .ﬂooldway 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 particular propenty.

Flooding in the City 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
pottion of the City. 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 Sireet. Flooding from these creeks could potentially render State
Highway 1 bridges over these waterways unusable during a major storm. During the
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rains of 1995 Highway 1 was closed through Morro-Bay due to flooding. Flooding
from Chorro Creek would affect the eastern portion of the City, primarily areas east of
South Bay Boulevard and Morro Bay State Park. In 1995, flooding from Chorro Creek
irundated Twin Bridges (now Chorro Creck Bridge) for several days, forcing travelers
from Los Osos to detour through San Luis Obispo in order to reach Morro Bay. The
new Chorro Creek Bridge, completed in 1996, was constructed at a higher elevation than
Twin Bridges to avoid future closures due to flooding,. The creeks located in the northem
portion of the Gty traverse areas that have been extensively developed with residential
" uses. In 1995, houses located along Alva Paul Creek, and other houses in north Morro |
Bay, were flooded. Also, the area between Highway 41 and Radcliffe Street flooded in
1995 causing much property damage to both residences and businesses. In the isolated
arcas where the creek floodplains extend beyond the stream channels, flocding impacts
could also be significant.

Ordinances and Regulations

" Local flood regulations for the City of Morro Bay are provided in sections 14. 72.010-
14.72.060 of Chapter 14.72- Fiood Damage Preventson contained in the Morro Bay Municipal
Code. The intent of these regulation are to reduce public and private loses due to flood
damage. : -

Paso Robles

" Flooding Hazard Porenfial
The National Flood Insurance Program (NFIP), which is administered by the Fedeml ‘
Insurance Administration (a component of the Federal Emergency Management:Agency);
requires communities to adopt land vse 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 sutface 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 City 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 Jocated 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 City. Flows in the Salinas River that could result from a 1060-year storm are
primarilycontained inthe fver channel. On the west side of the City; flooding from Mountain
Springs Creek could affect isolated residential areas located along 21%, 227, and 23 Streets.
The area located adjacent to and west of US. 101 and south of 24% Street could also be
inundated by runoff froma 100-year storm. In the southwestern portion of the Gey 100-
year flooding events could result in the inundation of areas along Pacific Avenue, 4% Street
and Paso Robles Boulevard. In the eastem pottion of the City, several unnamed creeks
have 100-year floodplains that would primarily affect the creek channel and adjacent
properties. In the northern portion of the City, Huerhuero Creek could cause isolated areas
of flooding along the road that leads to the Paso Robles Municipal Airport.
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Ordinances and Regulations

The City of Paso Robles Municipal Code, Chapser 27. 74 Fiood Damage Prevention Regulations
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 Pofential

The National Flood Insurance Program (NFIP), which is administered by the Federal
Insurance Administration (a component of the Federal Emergency Management Agency),
requires commuunities 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 watersurface- -
elevation more than one foot. Genenally, buildings and structures that would obstruct
flood flow or be subject to flood damage are prohibited. within the floodway: -

To implement the NFIP, areas throughout the City of San Luis Obispo that are subject
to 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 nundation
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, offictal Flood Insurance

i property e E

The City of San Luis Obispo is traversed by several creeks, including San Luis Obispo
Creek and its major tributares, Stenner Creek, Brizziolari Creek and Prefumo Creek.
The 100-year floodplains for these creeks encompass extensive areas of the City 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 t0 mundatxon from a 100 year storm, and, does not necessanly
depict areas that may be affected by local drainage problems in response to storms- that
are of a magnitude less than a 100-year storm. Several areas in the downtown of  San
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Luis Obispo are subject to localized flooding. Areas that may experence drainage
problems 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 Chaprer 77.84, Flood Damage Prevention Regatutions of
the San Luis Obispo Municipal Code set {orth 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 City to require
the removal of dangerous obstructions in streambeds that have the potential to obstruct
water flow

Dam Inundation

Hazard Description

Dam inundation is the flooding of lands due to the release of impounded water resulting
from the failure or overtopping of a dam, Although this occurrence is highly unlikely; it
" warrants consideration in the Safety Element because San Luis Obispo Gounty 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

structural/construction {laws can all contribute to a dam breach and ensuing release of

impounded water. Other reservoir-related flooding events have' résulted from’ miassive, | °

* fast-moving landslides; that have displaced large voluities of water contained in a reservor.
Such a rapid displacement of water can cause large quantities of water to travel over the
dam, resulting in downstream flooding.

Maijor Dams In San Luis Obispo County
San Luis Obispo County has several large publicly owned dams, as well as a mumber 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.

FoeeblETeR

Effects of Dam Inundation

The seventy of downstream effects resulting from a dam fa.dure wxll be dlrectly 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 in San Luis Obispo County

. Capaci Type of
Name Owner _ Location (acrz-feteyf) F)::ilify
Lopez S.1.0O. County Floed Control East of Arroyo Grande 51,000 Earth
and Water Conservation District )
Nacimiento Monterey County Northwest of Paso 350,000 Earth
Water Resources Agency Robles
Righett Private Southeast of S.L.O. 591 Earth
Salinas Corps of Engineers Santa Margarita 23,000 Concrete
Terminal S.L.O. County Flood Control Bast of Arroyo Grande 844 Earth
And Water Conservation District
Twitchell Bureau of Reclamation East of Nipomo 240,000 Earth
Whale Rock Whale Rock Comumission Cayucos 40,000 Earth
Atascadero Lake City of Atascadero Atascadero 250 Earth

Source: San Luis Obispo County Office of Emergency Services (1992).
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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 10 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, debtis 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 planmng for such potentials, the California Office
of Emergency Services (OES) maintains a dam failure inundation mapping and emergency
procedure program. This 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 if a.dam failed.completely and suddenly - .
with a full reservoir. However, later downstream changes, such as major land contour
alterations, may affect the actual inundation pathway. There is no known requirement for
planning if a waterway, such as a stream, below a dam is dry, low flowing or full and
flowing, when developing inundation maps. Inundation maps are an approximation of
where the water would flow, G

San Luis Obispo County
Dam Failure Hazard Potential
In response to the disastrous failure of :the Saint Francis, Damm Los Angeles. County the ..

of potential safety impacts that could be associated with a dam failure, section 8589.5 of -.

those dams meeting the waiver conditions specified by the California OESs, be prepared
by dam owners and be submitted to the California OES. Dam inundation maps are-
prepared primarily for emergency preparedness plans for the affected junisdictions. 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

stability. When necessary existing dams are upgraded as new technology becomes available.

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

San Luis Obispo County

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

County and Cities of San Luis Obispo Technical Background Report
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State of California has been responsible for inspecting dams since 1929, In recognition. : -

the California Government Code requires that inundation maps for all dams, except -

to a catastrophic event having a relatively low probability of occurrence. In addiion, the - -
State Division of Safety of Dams periodically inspects dams for safety; including seismic: .



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 capacity
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 Creek, 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 QOceano, before entering the Pacific Ocean (San
Luis Obispo County OES, 1992). Substantial impacts
to life and propertyin these communities would likely
result. Lopez Dam was under study for possible
seismic 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
1o 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
Elementary School, South County Water Pollution Control Plant, and the Union Pacific
Railroad (San Luis Obispo County OES, 1992).

Lopez Dam

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 release of . water
into West Corral de Piedra Creek. Assuming the reservoir was full at the time of failure,
it is estimated that the water released from the dam would inundate an area extending
between 200 and 1,000 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 Resetvoir Dam. Salinas Dam is located approximately 1.4
miles northeast of the intersection of Pozo and Santa Margarita Lake Roads in San Lus
Obispo County. A sudden failure of the Salinas Dam would result in the release of water
from Santa Margarita Lake in a northem direction into the Salinas River. Assuming 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 centetline, and would continue past Tetmpleton and Paso Robles to the Wellsona
railroad siding. At Wellsona, the inundation area would widen to approximately 2,000 feet
and continue to San Miguel, where the inundation area would narrow somewhat until the
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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 Fighways 41, 46, and 58 (San
Luis Obispo County OES, 1992). At the time this report was produced, the City 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 expanded, the limits
of the dam failure 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 souther
direction into Arroyo Grande Creek, and would flow between 300 and 1,000 fect along
the centetline of the channel for approximately 2.5 miles. Several residences could be

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

Twitchell Dam. Twitchell Dam is located approximately 6 miles east of the intersection
of Highway 101 and State Route 166-East, near the County line, In the event of a
complete dam and levee failure, water from Twitchell Reservoir would primarily flow
into Santa Barbara County. Isolated areas around the Oso Flaco area of San Luis Obispo -
County could be affected; however, potential inundation impacts are not expected to
result in a significant risk to life or property. Major transportation routes that could be
affected by a sudden failure of the Twitchell Reservoir Dam include Highiway 1'and US.
Highway 101 near the Coutity Line 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 Creek Road in San Luis Obispo County: In the
event of a complete dam failure, water from Whale Rock Reservoir would flow southward
along Old Creek. Assuming the reservoir was full at the time of failure; it is estimated
that the water released from the dam would inundate an area extending approximately
1,000 feet on each side of-the:centerline of the creek. The released water would then

Boulevard. West of Ocean Boulevard, the area of flooding could widen to'include 3+
Street to the north and Willow Creek to the south, until the flow dissipates into the Pacific
Ocean. Significant impacts to life and property to approximately one-third of the -
community of Cayucos could result {rom 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 Department (1993);
“Atascadero Lake Dam.is located about one mile west of US. Highway 101, on State
Highway 41. 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.”
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affected by this water flow, however, potential nisks-to life and.property is:considered-to - -+ - -

flow across Highway 1 and into the community of Cayucos -at:13%:Street and.Ocean.. -



Arroyo Grande

Dam Inundafion Hazard 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 {ect 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 propertyin 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 Ob1spo County
OES, 1992).

Atascadero

- Dam Inundation Hazard Porential

Salinas/Santa Matgarita Resetvoit Dam. A sudden failure of the Salmas 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 mundauon area would widen | _

to approximately 2,000 feet on each side of the river cénterlife up t6 San Miguel, wheré«| = -+ -

* the inundation area would parrow 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 County
QES, 1992). At the time this report was produce, the City of San Luis Obispo was
proposing to expand the capacity of the reservoir by mstalling a gate in the spillway of
the existing dam. In the event that the lake capacu:y is expandedd the limits of the dam

~failure inundation area would need to be revised.- - :

Atascadero Lake Dam. According to the Atascadero Police Department (1993); “In

the event of complete dam failure, with the Jake at full capacity, water is expected to flow

in a northerlydirection, 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 invndation Hazard Pofential _
Lopez Dam. In the event of a complete dam failure when Lopez reservoir was at fuﬂ
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,
City Hall, and the Union Pacific Railroad (San Luis Obispo County OES, 1992).
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Morro Bay

Dam iInundafion Hazard Pofentfial

The City 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 Haxard Porenfial

Salinas/Santa Matgatita Resetvoir Dam. A sudden failure of the Sahnas Dam would
result in the release of water in a northern direction into the Salinas River. Areas between

1300 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 County:. -
Most of the water that could be released from the Santa Marganita 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 County OES, 1992).

San Luis Obispo
Dam Inundation Hazard Pofential .
The City of San Luis Obispo has not been identified as, bemg in a locamon that:would be‘

| 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 Galifornia 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 coasthne is
almost always in a dynamic state of either recession or advancement - -

Sandy beaches are formed largely by the weathenng 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. Conversely, in summer months which have

low to moderate wave activity, sand tends to accumulate, resulting in a wider sandy
beach. Long-term advancement or erosion of beaches is affected by long-term weather -
patterns as well as changes in sediment transport caused by human intervention. Man-

made shore protection devices (SPD) can also affect shoreline changes.

Influences on Coastal Erosion Impacts

Humans have the ability to alter the configuration of the shoreline by influencing long-
and short-term erosion rates. One of the major causes of beach erosion is the construction
of dams and other structures along creeks and rivers that trap sediment and prevent it
from reaching the ocean. This deprives the shoreline of the material that would replenish
beach sand supplies. Coastal structures such as groins, jetties, seawalls, and breakwaters
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can also alter litoral drift. Beach groins and breakwaters, for example, can trap littoral
sand and build beaches over a limited area but by doing so, they reduce the amount of
sand that flows to down-cutrent 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 patticular 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 may strike 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 expostire’to wave energy ‘The
* coastline along the County of San Luis Obispo is vatiable 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 by sand dunes. Due to these variances
along the shoreline, erosion charactenstics 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 riot
necessarily mean that erosion will behave this wayeach 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

Coasral Erosion Hozard Pofential

Cambria is primanly characterized by narrow beaches backed by low chiffs approximately
20 {eet-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
Windsor 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

Coastal Erosion Potential Hazard

Shorelines in Cayucos are similar to those found in Cambria; however, there are several
important differences that effect the ercsion potential. Cayucos is also backed by low
cliffs {about 20 feet-high) but has wider beaches than those found in Cambria. In the
winter months, however, the sandy beaches virtually disappear and waves strike directly
against the bluffs. The Cayucos shoreline faces south; therefore, its beaches are partially
protected from northerly swells. However, wave action in this area is significant. The
seacliffs are comptised 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 COMAil more erosion tesistant rock blocks that have been exposed as the weaker
blocks have eroded away.

For example, the bluffs along Pacific Avenue and Studio Drive in Cayucos contain extensive
blocks of sheared serpentine that act like seawalls and slow erosion. However, during the
intense storm waves of 1983, even these seemingly resistant blocks were breached at
some spots. As a result, the bluff receded as much as 20 feet. Rates of erosion are highly
variable along this coastline, and range from 6 to 10 inches per year accordmg to Gnggs
and Savoy (1985). In tesponse 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 the unconsolidated sediment
deposited from the Cayucos creek, this area is susceptible to shoreline: erosion, Upcdast - «

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

bluffs, the shoreline is comprised of Franciscan melange containing erodable rocks with
high silt contents. Also, unconsolidated clays form approximately the upper 10 feet of
these bluffs and contribute to rates of cliff retreat through 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, these saturated soils cause
increased soil loss due to slope instability and siumping of the sea cliff face.

Morro Bay

Coasral Erosion Pomwhal Haza'rd . C

From Atascadero State Beach and continuing south through much of Monta.na de Oro
State Park, the Morro Bay coast is fronted by large sand dunes that provide protection
for developments located ‘on terrace materials behind the sand
dunes. Due 1o the construction of the Morro Bay Harbor
Breakwater and the presence of 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 m front of Morro Bay High School according to Griggs and
Savoy (1985). This tombolo, or sandbar, provides protection for
developments in this region. South of Morro Rock, the bay is
protected by the sandspit which provides a barrier to wave attack
that would otherwise impact the developed areas along the
Embarcadero.
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Los Osos

Coaostal Erosion Potential Hazard

From the Morro Rock extending into Montana de Oro State Park, latge sand dunes
protect the community of Los Osos from potential wave hazards, Coastal development
in the area from Monrtana de Oro State Park through Port San Luis is unlikely due to the
current land uses. Erosion rates for shorelines of geology similat to this atea range from
approximarely 4 ro 6 inches per year according to Griggs and Savoy (1985).

‘Port San Luis

Coastal Erosion Potentiol Hazxard

Port San Luis and the coastline sutrounding San Luis
Bay 1s well protected from the predominant
northwestetly swells by the 2,300 foot long Port San
Luis breakwater. However, little protection is offered
from 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 Pott San Luis toward Avila Beach,
protective rip-rap has been placed adjacent to Avila
Beach Drive in to protect the roadway from storm
waves. Just east of the mouth of the San Luis Obispo
Creek, and extending eastward to Fossil Point, the
community of Awila Beach is fronted by a 300 foot-wide beach which provides little
protection from storm waves, According to Griggs and Savoy (1985), wititer. storm
" waves of 1983 damaged the concrete seawall Which runs parallel to Front Street.

Housing developments in this area experienced landslide activity as well as cracking of .

foundations and roads. The recreational pier at Avila Beach was also severely damaged.
Hisroric storms have shown that both Port San Luis and Avila Beach are susceptible to
coastal damage resulting from storm waves, espetially those generated from southerly
swells, Griggs and Savoy (1985) classify this region with a “moderate risk” with respect
to possible coastal damage incurred by storm waves.

Pirates Cove
Coastal Frosion Pofential Hazard

At e

From Fossil Point proceeding eastward to Shell Beach, the constline is characterized by _'
offshore rocks and sea stacks backed by high (30-100 feet) eroding cliffs. According

to the Department of Navigation and Ocean Development (1977), oil storage tanks
formerly 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 tisk”™ with™

respect to possible coastal damage incurred by storm waves.

Grover Beach

Coastal Erosion Potential Hoxard

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

Oceano

Coastal Erosion Potential Hazard

Oceano is generally fronted by wide sandy beaches backed by
low active dunes. These dunes provide protection. for structutes
located near them, however they are subject to erosion during
storm surges at extreme high tides. According to Griggs and Savoy
(1985) continuous vehicle waffic on the beach and dunes is
hindeting dune protection with respect to erosion. Although-these sand dunes offer
dwellings protection from storm waves, the winter storms of 1983 damaged structures
and destroyed timber ramps which provided vehicular beach access. Therefore,
according to Griggs and Savoy (1985), this region: is.characterized with-a “moderate
risk” and a “high risk” region adjacent to the Arroyo Grande Creek mouth with respect
to coastal erosion, '

- | South County ‘

Coasral Frosion Porential Hazard _ )

From Oceano southward to the San Luis Obispo/Santa Barbara County line, the coastline
is desctibed by the Deparument of Navigation and Ocean Development (1977) as “sandy
beaches backed by active dunes with spatse vegetative cover, high inte;mcdjafc old dunes
with vegetative cover, marshes, and lakes” Although the dune face is'wave cut and -
experiences frequent slides, Griggs and Savoy (1985) classify this region with 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-related impacts. N -

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

increase.

To describe an area where urban development has
_been located in proximity to open space, or
“wildland” areas, the term “urban/wildland T
interface” is commonly used. The most common type of urban/wildland interface
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 Cambtia and Nipomo are examples of
intermixed urban/wildland interface areas. Fires that occur in urban/ wildland interface
areas affect both natural resources and developed areas, and have been described as: “a
fire moving from a wildland environment, consuming vegetation for fuel, to an
environment where structures and buildings are fueling the fire” (California Resources

Agency, 1996).

Hazard Description

Inflvences on Wildfire Impacts

The fire hazard seventy assigned to state responsibility areas for fire 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.

Historic Climarte

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 Apnl, 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 nsk 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 condittons 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. Wind is of prime importance because as wind velocity increases, the rate of

fire spread also increases. Gusty and erratic wind conditions can cause a fire to spread
irregularly, making it difficult to predict its path and effectively deploy fire suppression
forces. Relative humidity is also an imponant fire-related weather factor . As humiditylevels
drop, the dryair causes vegetauon moisture levels to decrease, dlenebymcreasmg the hkehhood
that plant material will ignite and burn.

Fuvel Cbndr'fions

A large portion of the County is coveted by natural vegetation. This 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 found 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 factars, including
the age of vegetation, accumulation of dead plant material, vegetation management programs
that may have been implemented, period of tiime since a stand of vegetation was last

burned, historic climate, and topography of the region. Chaparral plant communities present -+ =

the most significant fire hazard severity; as this type of vegetation bumns with intense heat
and the amount of fuel available to burn can be very high if the area is not properly

-managed or has not been recently bumed. Controlled 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. A significant increase in dead tnaterial as the
result of insect or disease infestations can lead to a much higher fire hazard The pitch
canker infestation in Cambna is an example of this problem.

Topography
Steep terrain plays a key role in the rate at Wthh wﬂdfn‘es spread as fires will normallybu.m

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 {low, thereby creating erratic
wind patterns. Fire suppression in steep areas is also complicated by limited accessibility,
and the effectiveness of firefighters and equipment are hampeted 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 Herbaceous
Deseit Sorub
Beach-dune

Coastal Sand plains
Saline Plains
Coastal Salt Maish
Freshwater Marsh

Source: San Luk Obispo County, 1978,
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Hvman Acfions

Most wildfires are ignited by human action, and may result from direct acts of arson,
carelessness, or accidents. Many fires 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.

- Effects of Wildfires o

Wildfires 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 {rom 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 matetial: 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 bythe 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 |
storm runoff, sediment, and debrs that is likely to be generated from batren, bumed-
over hillsides. The impacts of wildfires on developed areas is being used by CDF 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

1931 Portala Road titascadera) 28,000

1933 Rinconada area 15000

1837 Hearst Ranch 10,000
1939 Cerro Alto 15,000
Amgrican Cartyon 30,000 -

1847 Cuyama Highway 10,000

1850 Pine Ridge Huasha 17,000

Pilitas 33,000

Hillman Ranch 10000

1953 Buckhorh Ranch 13500

1960 Wefferling A0.000
1970 Buckeye - 44,000 -

Shell Creek 20,000

Alfslfa Ranch 20,000

1985 Las Pilitas 75,000
1989 Santa Margarita 10,000 -
Chispa Road

1994 Highway 41 48,500

1896 Highway 58 107,000

1997 Highway 166 (LoaanFire) 50,060

Source; San Luis Oblspo Courrty, 1976; City of San Luis Oblspo 1996
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Historic Wildfires in San Luis Obispo C'oumy

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 property loss damages
occurred. The Highway 58 fire burned 106 ,668 acres and resulted in the loss of homes
and 14 structures. . s o

A summary of major-wildfires that have occurred in San Luis Obispo Courity 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 ro 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 northwest pomon of the Counry

Fire Prevention and Response 7 :
An extensive amount of literature exists pertaining 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 fite resistant building materials and construction methods. Many standards
have been adopted to reduce the use of combusuble building materials in high f{ire
hazard areas. Standards {for fire resistive building matenals and construction methods are
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provided bythe Uniform Building Code and the California Building
Code, the Uniform Fire Code, and specific sections of the California
Health and Safety Code. 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 Depattment of Forestry and Fire Protection.

Provide defensible space around structures. This broad measure
ncludes a number of specific actions that can be taken to minimize
wildfire risks. Providing a defensible space area around a structure

~ serves a dual function of limiting fuel for the fire to approach the structure, as we]l as

providing a position from which fire {ightets 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 around

structures and other combustible matenials, and the implementation of a variety of other

fuel reduction and fire prevention/suppression measures. Specific measures that should be
implemented depend upon the type of structures to be protected and their proposed use,

expected fire 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 under which it is delivered, is referred to as “fireflow.” The fireflow that
-would be required for a speafxc development is dependent upon a varety of factors,

including the type of construction, the use or occupancy of the structure, and the location
of surrounding structures. For residential development, adequate fireflows may range
from 1,000 to 2,000 gallons per minute at 30 psi, for a pertod of up to three hours.
Several standards can be used to calculate the actual fireflow requirements for a specific
project.

Provide adequate access. Adequate access to structures includes providing roadways
that are passable bylarge fire-fighting equipment. This requires roadways to have adequate |
widths, as well as gradients, bridges, and tum-around areas that accommodate fire trucks.

Responsibilities for the prevention and suppression of wildfires it San Luis Obispo County
belong to the US, Forest Service (USFS) in areas contained within the Los Padres National
Forest, to the California Department of Forestry and Fire Protection (CIDF) in wildland
areas outside of the Forest boundaries, and the Bureau of Land Management (BLM), for
areas under thetr jurisdiction and to individual cities within their incorporated areas...

The CDF is responsible for providing fire suppression services on approximately 1.4
million acres of San Luis Oblspo County. As the major fire fighting force in the County, the
CDF fu]ly or cooperatively maintains 18 fire stations that are located throughout the County:
Fire stations that are managed by the CDF are located in the following areas: North of the
City of San Luis Obispo and the San Luis Obispo Airport, Cayucos, Cambria, Nipomo
and Nipomo Mesa, Motro Toro (Highway 41 between Atascadero and Morro Bay), Oak
Shores (Lake Nacimiento), Fleritage Ranch (Lake Nacimiento), Avila Valley; Santa Margarita,
Paso Robles, Simmler, Meridian (Highway 46 east of Paso Robles), Creston, Shandon, La
Panza, and Las Tablas (Lake Nacimiento). The CDF maintains an extensive collection of
fire fighting equipment in San Luis Obispo County; including engines, aircraft, bulldozers,
water tenders, and heavy rescue vehicles. '

Technical Background Report County and Cities of San Luis Obispo
31



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 ate also equipped
with specialized wildfire {ighting equipment and personnel. The BLM maintains a fire
station in the Carrizo Plain area of the County.

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

Hazard Analysis

San Lvis Obispo County

Local Wildfire Hazards

San Luis Obispo County is exposed to a varety of -wildfire: hazard-
conditions ranging from verylow levels of nsk along the coastal portions
of the County, to extreme hazards in the inland and chapatral 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 nisk 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 pamcular region are not currently used-to
determine the fire hazard severity for'a particular region. Areas throughout the County
have been designated as havinga “Very High Severity Hazard,” “High Hazard,” or
“Moderate Hazard.” In San Luis Obispo County, most of the area that has been designated
as having a “Very High Severity Hazard” is located in the Santa Lucia Mountains, which
extend from Monterey County to the north, to Santa Barbara County to the south. These
areas exhibit the combination of vegetative fuel, topography; and 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 probabilityis reduced, generally because the number of days a year that the area
has “fire weather” is less. \Wﬂdﬁre risk designations for San Luis Oblspo County, as
identified by the CDF are depicted on Map 7.

The CDF is planning 16 reevaluate the fire hazard severity mapping for the County to
give greater weight to population density and concentrations of structures in proximity
to higher risk areas. This 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 County that are subject to increased wildfire
risks are genera]ly 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 {ire fighting techniques,
such as the use of backfires, may not be feasible. Additionally, fire fighting equipment
and personnel may be used f{or structure protection, instead of being used to fight the
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Table 3-3: Urban/Wildland interface Areas of San Luis Obispo County

This area contains extens ive stands of oaks, laurel madione and Munterey Pine. The focaton of

Cambria
regidences intermixed within this vegetation increases the potential wildfire hazard. [Piteh canker and
other pest complexes have significantly increased the dead wvegetation in the pine forest and the
tesultant fire hazard.}

Los Osos Residential development that has occurred in the foothill areas around Los Osos and hMontana D e Qo

State Park are inteimixed with native vegetation.

Avila Valley and kish Hitks
ared

Development in the areas around Indian Knob, Squire Camyon, See Can\,rnn and Prefume C amson are
intermixed with extens ive stands of native vegetation.

Adtoya Giande and Pisme
Beach areas

Davelopment te the north and east of the City of Aureyo Giande k.inteimikedwith dense vegetation and
many ateas have limited access. The Pismo Heighk Area has residences buill abowe vegetaled steep
slopes.

Nipomo hMes 2 and U pped
Los Berros Area

Residential development in the Nipemo Mesa, Los Berros, and Upper Los Bernos areas are subject to
wildfire tsks from extens ive stands of evoalyplus trees. As development ocouls, however, the removal
of eucalyptus trees ceduces potential fire risks. The Upper Los Berros Atea has limited access, &
is ofated and has dense wegetation and an Increasing number of ies idences.

Suey Canyon

Thi areais located in the southerns pordion of the County, nerth of Highway 165, Development in this
area k fairly ks olated and removed fiom fire suppiression s ervices.

_ Huasna

Developmert in this areais relatively isolated and removed from fite suppression sernvices.

Lopexz Lake

Development around the fak e is intermixed with native vegetation and offen has access difficult for fire
suppression vehicles,

Santa Margarita area

Developmert areas near Santa Meegaiita, Pozo, La Panza, and Huehueto, are inteymixed with native
vegetation, and often have steep slopes and difficull access conditions.

Atascadero area

Development around the City of Alascadelo is intermixed with large stands of native vegetalion.

Paso Robles area

Development west and east of Paso Robles inoludes residences that are intermixed uu:th native

Creston
Lake Nacimiente area

vegetation.
Developments in the Heritage Ranch, Oak Shores, Bee Rodk, Yok Mountain, Santa Rita, Adelaide, and
Running Deer Ranch include residances that are intermide d with native vegatation.

A nuele ar power plant and its oritical powver grid s} in a derns ely vegetated canyon with along response
for wildland fire suppression,

San L.uis Obispo Area The City of San Luis Obispo and the surmundlng area interfaces wrlh the wlldlands on allsides.
Source! CDF PreFire Managemeant Plan, 1999, .
Mote: Notin priority order.

Diablo Canyon

fire. This 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 Bay area, Cayucos, and
Oceano. This low wildfire risk results prim:m'iyfrom the type of vegetation that is dominant
throughout these areas. The low-growing native grasses and shrubs found in these
communities presents a minimal vegetative fuel source and a corresponding low wildfire
risk, Additionally; in the coastal communities, cool marine influenced temperatures and
relatively high humidity levels help to minimize potential wildfire risks.

Arroyo Grande

Local Wildfire Hazards

The majority of Arroyo Grande is located in a generally flat valleythat has been developed

with urban and agricultural uses. The northern and eastern portions of the City, however,

are hillyand contain parcels that are within or contiguous to grassland and forested areas.
- Fire protection for the residences located within these urban/wildland interface zones

may be constrained by heavy fuel loads, steep stopes, limited access, and in some areas,

limited water supplies. Specific areas of the City that have been identified as having

potential fire suppression deficiencies are listed below.

*  Rarche Pashwray/Camino Mercado fames Way +  Stagecoach Foad

*  Avenida de Dizamante »  Wesley Sueet/Metho dist Canp

¢«  Equestrian Way/fames Wayte NMoyes Read *  Milly Heights
El Catnine Real +  South Traffie Way/Huebuier Road
Vifildwrood Ranch +  Sunsse Terrace Mobile Home Park
Rodeo/Fimerald Bay +  LaCanadafMatthew Way
Canyon VWay/Ridgeview Way +  EuwnyStreet (off Pritz Rd

+ * + 2

Sowce: Arroya Grende Fire Dept, 1996
County and Cities of San Luis Obispo
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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 flammable
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.

*  JF Meadows * Atascadero Highlands *  Summt Hills
¢ OQOakwood Estates e Asuncion Ranch « Chandler Ranch
» Long Yalley Ranches * Old Morro Road ¢ Las Encinas -l

Source: Dratt Fire Department Master Plan, City of Atascadero, 1980.

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

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

Topogtaphy. Much of the residential development within the City has oiccurred i 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, fuel loading (the amount of vegetation that is available to be bumed) averages
from 7 to 10 tons per acre. Drainages with oak woodlands have fuel loading that can
exceed 15 tons per acre. Chaparral vegetation contains a vatiety of compounds, such as
waxes, turpentines, and resins.that cause this type of vegetation to bum intensely and at
extremely high temperatures. Air temperatures in chaparral fires can exceed 1,500 degrees.-
The intensity of the fire that results froni chaparral vegetation makes it difficult to 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 humidity levels 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

sk

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 scattered shrubs, characteristic of disturbed North coastal
Grasslands habitat. High humidity levels and cool ocean-influenced temperatures also
limit the potential for wildfires to occur.

County and Cities of San Luis Obispo Technical Background Report
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Areas of the City near Morro Bay State Park contain some native vegetation that present
a moderate wildland/urban interface fire hazard. However, because these areas are not
contiguous to other high fire hazard areas, they do not present a significant wildfire risk.

Paso Robles
Local Wildfire Hazxards
Paso Robles is located in the Salinas River Valley, adjacent to the foothills of the Santa
Lucia Mountains. 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 City of Paso Robles, however, 1s moderate because most development has occurred
inthe flatter portions of the City, 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 Clity. A fire that begins
in this area could migrate towards the City posing potential wildfire risks, particularly for
areas of the City located between 14" and 38t Streets (Hemp,-1997).

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

City of San Luis Obispo

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

Urban Fire Hazards

Hazard Description
Influences on Urban Fire Hazards

The risk 1o 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:

®  Ayailability of adequate supplies of water *  On-site fire suppression systems
e The size and height of the structure s The use accupyingthe structure
* Flarmmable or hazardous items that maybe #  The type of building construction and
stored within the structure matetials
* Response time by fire suppression ¢ Adequate emergency ingress and egress
personnel
Technical Background Report County and Cities of San Luis Obispo
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Different types of structures and land uses present their own fire prevention and
suppression characteristics and potential problems. In the developed area throughout
San Luis Obispo County, residential structural fires are the predominate urban fire risk.
This risk is increased when development is located in urban/wildland interface areas,
such as hillside and canyon areas. The additional fire risk associated with residential
development in utban fringe areas results from the proxurnty of structures to flammable
vegetation, the increased distance {rom fire protection services, limited access and potential
for low fire flows for combating fires.

Effects of the Hozard

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 monetarylosses due to a major fire include businesses, factories,
and shopping areas. Types of development and conditions that present the most djfﬁcult
fire-protection problems in urban areas include: '

*  Multiple-story, wood frame, high-density apartment developments;

* Developed ateas 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 pn.mary objective and the major activity of fire departments 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 nsks, a variety of legislative and advisory
programs have been developed. Some of these programs include:

Uniform Fire Code

This Code may be adopted bylocal jurisdictions, with amendments and provides minimum
standards for manyaspects of fire prevention and suppression activities. These standards
include provisions for access, water supply, fire protection systems, and the use of fire
resistant building materials, .. ... .

California Health and Safety Code and the Uniform Building Code =~

The Health and Safety Code provides regulation pertaining to the abatement of {ire-
related hazards. It also requires that local jurisdictions enforce the Uniform Building
Code, 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 Bill 337 (Bates Bill)

In response to the Oakland Hills fire of 1991, this bill
was passed in 1992. It requires brush clearance and
fire resistant roof material (Class A or B) to be used
on all new construction that is located in areas
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designated as being a “Very High Fite Severity Zone.” Arascadero s the only city in the
County that has adopted this bill

After a fire has started, the time necessary for fire fighters to respond to the scene is a
critical factor in protecting public safety and minimizing property damage. Oprimum
responise times (approximately five minutes or less) can typically be provided if a fire
statton is less than 1.5 miles from the response location in an urbanized area. When
making determinations about fire station locations, the type and density of development
that exists in an urbanized area, along with future land use plans, should be considered.
Other factors that may also influence the location of fire statons includes roadway and
traffic conditions, topography, and possible access obstructons such as freeways and
railroad tracks.

The amount of warter that is available 1o fight a fire, along with the pressute at which the
water Is delivered and for how long it can be provided, is referred to as “fireflow.”
Building construction, the proximity to other structures, the proposed use of the structure,
- and the provision of on-site fire protection systems, are all considered when determining
the minimum fire flow that is required to provide adequate fire suppression protection.
Inurban areas, fireflow requirements may typically range between 1000 and 5000 gallons
pet minute for two to five hours. Actual fireflow requirements are calculated based on
site conditions.

Hozard Analysis

San Luis Obispo County

Existing Fire Profection Services

Usrban fire prevention and suppression services for the
unincorpotated areas of San Luis Obispo County ate
provided by a combination of agencies and departments,
including the California Department of Forestry and Fire
Protection (CDI), the County of San Luis Obispo, fire
protection districts, community service districts, and
volunteer fire companies. The CDIF is responsible for the
adminiscration of the fire statons that scrve the
unincorporated areas of the County not within fire
protection or other special districts, and provides
equipment and training for the volunteer statdons. Table
3-4 lists the existing fire stations that are located in the
unincorporated areas of the County, and what agency/
departiment is responsible for the staton operation. The
locations of the listed fire stations are depicted on Map 8.

Ordinances and Regulations

Several local ordinances direct fire preventon activities within San Luis Obispo Counry.
These include Chapeer 19.20, Construction Standards of Tide 19, of the County Code;
as well as Secton 22/23.05.050 ct. seq. of the Land Use Ordinance and Coastal Zone
- Land Use Ordinance. These sections of Titles 22 and 23 contain standards pertaining to
the preparation and review of fire safety plans, fire safery standards, site access, and
driveway requirements. 1n addition, the provisions of the Uniform Fire Code have been
adopted by San Luis Obispo County.

Technical Background Report ‘ Courly and Cities of 5an Luis Obispo
37



Table 3-4: Fire Stations in the Unincorporated Areas of

San Luis Obispo County

11 Cayucos (open during fire seas on only) Ch FJ'SLD Counfy

35 Las Tablas(open dusingfire season only) CDF/SLQ County

41 LaPanza(open duringfire seas on onky) CDF/SLO County

21 San Lyts Obis po Airpoit _CDF/SLO County

22 Nipomo Mesa. . CDF/SLO County

33 Heritage R anch CDF/SLD County

42 Simmler COF/SLO County

36 Meridian CDF/SLO County

13 Avila Valley COF/SLO County

10 North Coast CDF/SLO County

12 San Luk Obipo CDF/SLD County

20 Nipomo CDF/SLO Courity

43 Creston CDF/SLO County

30 Paso Robles CDFISLOD County

31 Shandon CDF/SLQ County

40 Padhill (Santa Margarita) . CDFISLOD County

14 Morm Toro CDF/SLD County

34 Oak Shoies (Lake Nacimiento) CDF/SLO County

A Awita Beach Community Service District

B Cambria Community Service District

C Oceano e Community Service Distriot ;-
- D Templeton . _ Community Service District -

E Sants Margarita Fire District

F San Miguel Fire District-

G Loz Dso0s Community Services D kstrict

H Cayuoos Fire Distriot

Source: CDF, 1897,

Local Fire Hazards

Los Osos

Existing Fire Protection Serwces X

Fire suppression, fire prevention, and p‘mmedm services within the commumt‘, of Los
Osos are provided by the Los Osos Community Services District Fire Department.
The fire station is located at 2315 Bayview Heights Drive and is centrally located within
the community. The Department is presently staffed with eight full-ime professional
firefighters and officers, along with four Contract Firefighters and 20 Reserve Firefighters
that work part-time. A full-time secretary is included in the staff of 32 personnel. Fire
response equipment thart is operated by the Department include:

(2) 1500 gpm pumpers;

(1) 1250 gpm pumper;

(1) 150 gpm brush patrol;

(1) Paramedic rescue squad; and
(1) Command unit.

Local Fire Hazxard's

The atea is characterized by low o medium density housing and lmired commercial
activities. Sutrounding the developed community are hundreds of acres of agriculure
and chaparral covered lands, including Montana de Oro State Park. The chaparral covered
lands presenr a moderate fire hazard duting most of the year due ro the coastal influence;

County and Cities of San Luis Obispo Technical Background Report

38



“ " Existing Fire Profection Services

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 Code with amendments has been adopted as a local ordinance,
and the Department enforces the County of San Luis Obispo Land Use Ordinance
along with Title 19 and some sections of Title 24 of the California Administrative Code.

Cayucos, Cambria, Nipomo, and Oceano

Each of these communities are developed with primarily low-density residential uses.
with supporting commercial uses. With the general absence of dense or hazardous land
uses, basic fire protection and response needs are met by providing a minirmnum level of
structural fire protection. However, Cambtia and Nipomo’s fire needs are greater because
their intermixed wooded areas are urban/wildland interfaces representing a higher level
of risk than the other coastal communities. Fire protection services could be improved-
in these communities by providing additional fire fighting equipment, increasing water
supplies, and continuing to add full-time professional fire fighting personnel to augment
existing volunteer forces. As density increases and H 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 addmonal protecuon and
the benefit that may be derived.

Arroyo Grande R PRPRF RN

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

{2} 1500 gpm pumper;

(1) 1250 gpm pumper;

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

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

(1) hazardous material unit; and

(1) mass casualty unit.

Ordinances and Regulations
With the passage of Ordinance 472, the City of Arroyo Grande adopted the 1994 |
Edition of the Uniform Fire Code 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 City, or the urban/wildland interface
zone. Increased fire risk in these areas generally results from potential access problems
for fire fighting equipment, and reduced fire flows. In the more urban portions of the
City, no concentrated areas with deficient access or water supplies have been identified.
Access and fire flow requirements that are required for new construction are based on
the requirements of the Uniform Fire Code.
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Atascadero

Exisfing Fire Profection Services

Fire suppression and prevention services within Atascadero are provided by the City of
Atascadero Fire Department. The Department is presently staffed with 15 professional
firefighters. The City operates two fite stations: Station No. 1 is located at 6005 Lewis
Avenue, and Station No. 2 15 located at 9801 West Front Street. Fire response equipment
that is operated by the City includes:

(2) 1250 gpm pumper;

(1) 1000 gpm pumper;

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

In a report titled Drgf Master Plan for Fire and Life Safety Services (1990), it was recommended

that a new fire station be considered in the southwest section of the City in the vicinity of -
Santa Ana Road and Santa Lucia Road. Another new station was recommended for the

northwest portion of the City near San Ramon and Del Rio Roads. These stations were

recommended because of the excessive distance from the present stations to these areas

of the City. Properties have been purchased for these stations, however, it is uncertain

when funding will be available for their construction.

‘Ordinances and Regulafions

City Ordinance No. 304 amended Title 6, Chapter 13 of the Atascadero Municipal
Code to provide a mechanism to allow the Fire Chief to order the remowal-of weeds, -
rubbish, and similar matenal that has the potential to become a fire of health-and safety -
hazard. If compliance with the order is not provided in a reasonable period of time, the
City may contract to have the hazard abated. A tax lien for the cost of removing the
hazard will then be placed on the property until it is paid. City Ordinance 248 adopted
the 1991 Edition of the Uniform Fire Code (UFC), with certain revisions, as part of
Title 8 (Building Regulations). Sections 8-2.103 of Ordinance 248 adopted AB 337 (Bates
blﬂ) into the Municipal Code for the City.

Porential Fire Hazxards . .

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

Not all of the Cityis affected byfire protection issues associated with the urban/wildland
interface zone. In the main commercial area of the City, 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 Code. Fite sprinklets are required for structures
| exceeding 5,000 square feet and all new construction is required to have Class 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 Profection 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 City’s 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 City is attempting to secure funding that would be used for
modifications to the existing station or to build a new station. Fire response equlpment
* 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 Regulafions :
Ordinance 92-9 of the City of Grover Beach Mumc1pal Code, At L7 PzzMrJ f gf,
Chapter 7 Ungforms Five Code, provides the basis for fire regulations in the City of Grover
Beach. Section 6100-6112 of the Code adopts the Uniform Fire Code with amendments,

Local Fire Hazard's
The low density urban deveIopment that is predommant in Grover Beach helps to minimize
-potential urban fire prevention and suppression hazards. The City has historically had a
fire suppression problem related to inadequate spacing of {fire hydrants, which can limit |
the effectiveness of fire supptession 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 Profecfion Services
Fire suppression and prevention services within the City of Morro Bay are prov1ded by |-
the Morro Bay Fire Department. The Department is staffed by professional fire fighters
and a volunteer force. The City’s main fire station is located at 715 Harbor Street, and an’
unstaffed station is located in the northem portion of the City at 460 Bonita Street. Both |
stations have design and construction deficiencies that could result in structural damage in | FY T Bay

the event of an earthquake. A site for a new fire station site has been identified on the | FE{RNTEUL
southwest corner of Highway 1 and San Jacinto Street. Fire response equipment that is : ' :
operated by the City 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 City of Morro Bay has adopted several fire prevention ordinances as part of the
municipal code (MBMC) to address several general and specific fire safety concems. Fire
prevention ordinances include the following:

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

MBMC Section 8.16.280: Solid waste management, burning refuse. This section
of the Municipal Code prohibits the burning of refuse within the Clty limits.

MBMC Chapter 14.60.010: Uniform Fire Code. This chapter of the Mumc1pal 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 Asrestors. This section requlres spark arvestors onall <%
chjmneys

Local Fire Hazards
Fire protection issues of concern in the City of Morro Bay occur in the northern portion
of the City where dense residential development, as well the construction of hillside
homes, present potential suppression problems. Poor access in the waterfrontrarea of -
the City also presents a potential fire protection hazard. Another fire protection risk that .+ -
- exists within the City pertains to the presence of older buildings in the downtown area
that do not provide fire-resistant construction and have minimal side yard setbacks. .

In the northemn portion of the City, 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 northem portion of the City has resulted in dense
concentrations of structures with minimum setbacks. To address previous problems that
were associated with low water pressure for fire suppression purposes.in-the northern- -

“section of the City, new water lines were installed in the 1980’s. Water supply capabilities
are now adequate throughout the Clty For new construction, fireflow and access
requirements are based on the provisions specified by the Uniform Fire Code, Wl’l.lCh has
been adopted by the City (Jones, 1997).

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

Paso Robles

Existing Fire Profection 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. ! is located at 13" and
Spring Streets, Station No. 2 is located at Santa Fe
Avenue and Creston Road in the Sherwood Acres
area, and Station No. 3 is at the Paso Robles Municipal
Airport. All three stations are small and have difficulties
accommodating the size of modern fire trucks. The
Department is staffed by 6 professional fire

firefighters, providing for two on-duty personnel at
" any one 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 airport crash truck.

Ordinances and Regulations

City Ordinance No. 706, amended Title 17 of the Municipal Code to adopt the provisions
of the Uniform Fire Code with certain amendments. The City has also adopted a weed
abaternent ordinance.

Local Fire Haxards

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 Aurport, and reliance on volunteer fire fighting personnel. In
addition, 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 Ciy.
With limited access to and across the highway from City surface streets, fire trucks often
cannot take a direct route to an emergency call on the opposite side of the highway.

ERSE )

Fire fighting equipment at the Paso Robles airport consists of a government surplus
crash truck. This vehicle, however, often has mechanical problems that limit its effectiveness.
Another fire suppression constraint at the airport is the absence of fire hydrants within
the runway area. Airports will often provide subterranean hydrants within the runway
that provide a source of fire suppression water. Without any hydrants near the ranway
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 airport 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 bythe 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 community and the fire fighters.
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Generally; adequate fire flows are available for fire suppression purposes throughout the
City: For new construction within the City, fire {low and access requirement are based on
the provisions of the Uniform Fire Code. These requirements may be modified based
on the needs of a particular project. For example, residences may be required to provide
structural sprinkler systemns if response times from a fire station would not be sufficient
to provide adequate protection,

San Luis Obispo
- Existing and Planned Profection Services
Fire suppression and prevention services within San Luis Obispo are provided by the
City of San Luis Obispo Fire Department. The Department 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 North 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 Department
reports no structural or operational deficiencies that are associated with the fire stations
(Dougherty; 1996). With the existing fire stations, the Department generally achieves its
goal of providing a four-minute or less response time for emergency calls. Flre response
equipment that is maintained by the C1ty mcludes the following: . -

(5) 1,500 gpm pumpers;..
(1) 1,250 gpbm pumper;

(1) 1,000 gpm pumper; and
(1) Aerial truck.

Ordinances and Regulations

City Ordinance 1288 (1995 Series) adopts the 1994 Edition of the Uniform Fire Code

with amendments. Chapter 8.08 of the Municipal Code pertains to hazardous weeds

and debns, 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, o safety hazard. If. ..
compliarice with the order is not provided in a reasonable period of time, the City may
contract to have the hazard abated. A tax lien for the cost of removing l:he hazard will

then be placed on the property until it is paid. : '

'The City 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 unreinforced masonry buildings in the downtown area at
the titne 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 Gity requires automatic fire sprinklers in all but small accessory
structures, and fire resistive roof material.

Local Fire Hazards

Urban fire protection issues in the City generally pertain to providing fire suppression
services in the downtown area, and low fire flows that may occur in portions of the City
that are at a higher elevation than surrounding areas. Another fire protection concem
pertains to the ability to provide fire protection services to areas that may be annexed to

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

 Generally, adequate fire flows are available {or fire suppression purposes throughout the
City. For new construction within the City, fire flow and access requirements are based
on the provisions of the Uniform Fire Code. Elevated portions of the Gy, however,
can experience low fire flows resulting from a loss of -water pressure. To address this
problem, the City bas 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 City that have
inadequate water supplies for fire suppression purposes.

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

Geologic hazards in San Luis Obispo County include seismicity related to fault rupture
and ground shaking, liquefaction, tsunamis and seiches, slope instability and landsliding,
and subsidence. These hazards can result in damage to public and residential buildings,

_imerrupt 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 by these
hazards for planning purposes. Site specific studies are needed to evaluate if hazards will
affect a particular property; and if and how they could be mitigated for a specific project
or development.

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

Geologic Time Scale

Geologic rock formations or units are typically correlated with other rock formations in, .
relation to geologic time. Sm-ularly, the potential hazard that a fault may pose is défined'in
relation to its activity in geologic time. Therefore, the geologlc time scale and the various-
names of eras, periods, and epochs that constitute the time scale, are important terms
that form the basis for much of the following discussions. A simplified geologic time
scale is provided in Table 4-1.

Table 4-1: Geologic Time Scale

Quaternary Recent or Holocene Now to 14,000
Fleistocene 1 ‘i.OOD te 1.8 million
Fliocene 16te 5.2 million
Cenozoic Miocene §.3t0 23.7 million
Tertiary Oligocene 237 to 58.8 million
Eocene 368 to 57.8 million
Paleocene 567 8 to 53.4 million
Cretaceous G664 to 144 million
Wtes ozgic Jurassic 144 to 203 million
Triassic 203 to 245 million
Permian 245 to 286 million
Carbanifetous Pennsylvanian 286 to 320 miltien
Mississippian 3220 to 360 million
Devenian 360t 402 milion
Faleozoic Sityrian 408 to 423 million
Qrdovician 438 to 505 million
Cambrian 50510 570 milien
Archeezoic Precambrian 570 million to 4.6 billion
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Regional Geology

Structural Geology

Geologically, Galifornia 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) ((Jark
and others, 1994).

The various rock types found throughout the County, and the type and severity-

Geomorphic provinces of California, of folding and faulting that has occurred in these rocks, allow for the division

(Norris & Webb, 1990)

The San Andreas Fault in Califoraia is a transform
fault along which the Pacific Plate slides

of San Luis Obispo County area into four structurally and physiographically
distinct areas, called seismotectonic domains. The domains include the Santa Maria-San
Luis Range domain, the Coastal Franciscan domain, the Salinian domain, and the Westem.
San Joaquin Valley domain. The seismotectonic domains are bounded by major Quaternary-
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 Matia Basin-San Luis Range Domain (SMB-SLR).. The Santa Maria Basin:. -
San Luis Range domain (SMB-SLR) comprises the southwestern area of the County,
including Nipomo, Cceano, 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 Quatemary and Holocene sediments
of alluviurm, dune deposits, and Paso Robles Formation. The terrain_
in the coastal areas is generally characterized by moderate relief,
bound by the steep terrain of the uplifted San Luis Range to the
east. : '

Fault and fold trends within the domain generally trend
northwesterly. The faults are generally northwest-striking reverse
faults, with mainly reverse and left-lateral strike-slip fault movement.
There are at least two recognized active faults in the domuain, the
Hosgri fault and the Los Osos fault. Several moderate magnitude

nothwestward relative to the North American Plaze  €arthquakes have occwrred in the SMB-SLR domain (Clark and
ata rate of about 7 1/2 cm per year. (Levin, 1986) 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 landshde hazard is relatively low. There are, however, relatively

| severe Jandslide hazards within the steeper terrain and less developed areas of the Santa

Lucia Range and Irish Hills,
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Coastal Franciscan Domain. The Coastal Franciscan domain generally lies along the
mountains and hdls associated with the Santa Lucia Rarige. The domain incorporates the
coastal communities of Morro Bay, Cayucos, Cambiia 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 surface geology within the domain consists of a northwest-trending sliver of largely
Franciscan formation rocks, bounded by the Hosgr 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-stiiking, mainly northeast-dipping faults, with uncertain potential
to generate future earthquakes (Clark and others, 1994).

The main geologic hazards associated with this domain are groundshaking, liquefaction
or seismic related settlement of alluvium in the low lying areas of the coastal portion of
the dotmain, 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 Cretaceous age rocks that are constdered to
be the formations most susceptible to landslides in the County:

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

'This large domain is part of a northwest-trending tectonic terrain within the Califomia
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 (Clark and others, 1994). Historical seismicity in the Salinian domain is concentrated
mainly along its fight-lateral strike-slip boundary faults (Nacimiento and San Andreas),
and is relatively sparse within the central pomon 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 domain (with moderate. 1o high
semrmcxty) is attribured to the differences in the strength of the rocks that comprise their
respective zones.

'The Salinian domain has a generally lower occwrrence of geologic hazards in comparison
to the SMB-SLR and Coastal Franciscan domains. The main geologic hazards associated
with this domain are groundshaking, 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 1o moderate size landshdes in sotne formanons

Western San Joaquin Valley Domam The Western San ]oaqum Va]leydorrmn (WS]V)
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 Clark and others (1994}, recent geologic activity in the WSJV domain is
characterized by thrust and reverse faulting and associated foldmg The 1983 Coalinga
eatthquake (magnitude, M, equalled 6.7), demonstrated the seismic potential assoc1ated
with the active folds in the WSV 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 propetties of stratified (sedimentary) rocks. The major stratigraphic units
{geologic formations) in San Luis Obispo County are shown on Map 1 - Geology

Except for regional mapping by Jennings (1958}, there has not been a systematic geologic
mapping program conducted for San Luis Obispo County that incorporates existing data
into a county-wide regional map. As part of this study, geologic maps for the San Luis
Obispo County area by Dibblee (1971; 1972a, 1973; 1974), Hall (1973a; 1973b; 1974),
Hall and Prior (1975), Hall and others (1979), and McUlean (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

Modifeed from Clark and otbers (1994)

PR ¥

Moderate to high

hModearate to high

X

LRz A

tMeoderate to high in
western and eastermn
margins; low to
moderate in central
portion (east of
Rinoconada fault)

Low to moederate

Quaternary faulk and
folds

WNW- to NW-stiiking
revers e faulls; locally
active YW NW- tranding
folds

NW-franding reversae

faults and folds with
uncertain activity;
middle andfor late

Quaternary activity
onWWest Huasna and

Oceanic faults

N trending reverse
faults and folds;
uncertain activity
alongwestarn
boeundary
(Nacimiento fault);
sesmically active
along eastern
boundary (San
Andreas fault);
spars e activity in
central portion (east
of Rinconada fault).

NYV- frending folds;
sek mitally active on
western boundary
{San Andreas faulf).

Saismic fiequancy

Low to moderate

hModerate

Lovu to High

Low to moderate

Largest reported
historic earthquake:

1927 eathquake that
ooourred offshare
near Lompoo (M=7.0)

1952 Bryson earth-
quate (MEB2)

- earthquake (M=7.8)

1857 Fort Tejon

18983 Coalinga earth-

quatafM=8.7).

Predominant bas e

Franckcan Complex

Francieean Complex

Salinian plutonic and

Franciscan Complasx

mert rocks: (Weodring and (J ennings, 1977) orystalline mets- and Great Valley
Bramlette, 1950) marphic (C ompton, Group (Jennings,
19687 ' 1877)
Seismicity

San Luis Obispo Countyis located in a geologically complex and seismicallyactive region.
Seismic, or earthquake-related hazards, have the potential to result in significant public
safety risks and widespread property damage. Two of. the direct etfects 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.

Fault Activity

A classification system has been devised by the Galifornia Division
of Mines and Geology (CDMG) to describe fault activity and the
potential for future fault movement. Providing a mechanism for
determining and describing the activity of a fault is important because
faults that exhibit signs of geologically recent (active within the past
11,000 years) movement are considered the most likely to experience .
movement in the near future. Therefore, active faults are generally :
thought to have the greatest risk to public safety with regard to fault
rupture potential. Most agencies, however, will consider potentially
active faults (active within the past two million years) as being capable

PR T

1

o

el

‘ 'dlmlu-hm-

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, California has adopted the Alquist-Priolo Special Studies Zones
Act (APSSZA) of 1972. The APSSZ A 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 underdain by active branches of the fault, until proven
otherwise by an appropriate geologic investigation.

Terms used by CDMG to describe fault al:tivity are defined below:

Histofically Active (HA). Faults on which earthquakes have occurred durmg historic
time (Wlthm 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 i is generally
considered to have begun about 11,000 years ago.

Potentially Active (PA). Faults which displace geologic formations of Pleistocene age
but show no evidence of movement in the Holocene period can be considered to be
potentially active. Pleistocene time is the penod between about two million years ago and .
11,000 years ago. The exception is that certain Pleistocene faults can be presumﬂd to be
inactive based on direct geologic evidence of inactivity during the Holocene time 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 nactive.

As defined, the terms used by CDMG to describe fault activity are essentia]ly based on
the recurrence of fault rapture at a pamcular location, or the amount of time that has
passed since a fault 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 also a
- 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. Cross sections prepared by Namson and Davis (1990) across the Santa
Maria Basin and southern Coast Ranges of San Luis Obispo County identify a fold and
thrust belt they believe to be seismically active. On the basis of the limited data available
concerning the reoccurrence intervals and other earthquake parameters, it 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 Farthqueakes

There ate 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 commonly 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 miles) from the
earthquake. Richter magnitude is fixed to an event and measured values do not vary with
~ distance. With the use of a logaﬁtl*lmic 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 by its ability to measure very strong seismic events associated
with great earthquakes. In response to this inconsistency; the most commonly used scale
today s the moment magnitude system. The moment magnitude is related to the physical
size of fault rupture, the movement across the fault, and the strength of the rock that is-
faulted. The seismic movement is calculated by the strength of the rock (shear modulus)

“multiplied by the area (length times width) of the fault rupture surface and by the
displacement of the fault during the earthquake. The moment magnitude system symbol
is M_, (Smith and Chisholm, 1998).

Earthquake induced ground shaking can be measured quantitatively as ground surface
acceleration, the speed at which the ground moves with respect to the force of gravity
(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 “XI[” (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: descnbe the largest earthquake event that may be producecl by a pamcular fault the
terms “maximum probable earthquake” and “maximum credible earthquake” are
commonlyused. A maximum probable earthquake is the largest event that is expected to
be produced by the fault within a certain time frame, The selected time period will typically
correspond to the life expectancy of the structure. Therefore, a maximum probable
earthquake magnitude is commonly used to design most structures.

A maximum credible earthquake is the largest estimated event that could be produced by
a fault, regardless of time. 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 Counly

The location of the major mapped faults within San Luis Obispo County are 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 E valuating and Mitigating Seismic Hazards
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Table 4-3: Modified Mercalli Intensity Scale

Mot fell except by very fam under especially favorable conditions,

Felt only by a faw parsons at rest, especially those onupper floors of buildings. Delicately suzpended
objects may swing.

Felt quile netiveably by persons indoors, especially in upper thoors of buildings. Many people do_ net
recognize it. 2 an earthquake. Standing vehicles may rock slightly, Vibtations similar to the passing of a
truck . Duration estimated.

During the day, fell indoars by many, outdoors by a few. At night, some awakened, Di hes, winduws,
doars disturbed; wallk maka eoracking sound. Sersation bke heaw truck stnklng building. 5tanding
vehicles rock noticeably,

Felt by nearly everyone; many awakened. Some dishes, windows brok en. Unstable objects overtutned.
Pandulum clodks may stop.

Wi,

Felt by all, many frightened. Same heavy furniture mowad. A few |nstances of fal!en plaster Damage
slight.

vl

Damage negligible in buildings of good desigh and construction; slight te moderate in well-buitt ordinary
stiuctures; considerable damage in poorby- built struclures. Some chimnays broken,

Vil

Damage slight in specially-designed structures; eonsiderable damage in ordinary substantial buildings,

- with partial collapse. D amage great in-poorly- built structures. F allan ehimneys, factoty stacks, oolumns,

monuments, walls. Heavy furniture overuined.

Damage considerable in specially-designed siructures; well designed frame structures thrown out of
plumb. D amage greal in substantial buildings, with paitial collaps e. Buildings < hited off found ations.

Some well buit wooden structures destroyed: most masomry and frame structures wnh foundatlons |
destroyed. Raiks bent. N R

XL

Few, if any, mas onry structures remain standing. Brldges dstrm,red R aiks bent greath,r

Al

Damage total Lines of sight and leval are distarte d. Objeck 1hrown|nto akr.

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

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

Additionally; there is a potenual 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 4nd 4-6 are

faults that are considered by miost local practitioners but are not addressed in the current

data base maintained by CDMG.

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 Fault. See San Simeon-Hosgti fault zone.

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

Charactar
-dstic Do we- Earth-
Fault Mame had mum Return Dip quake
and Moment - Irterval Width Dip . Hazard |.
Geomdryz Length Slip Rde Magnitude [wrs) [km) fdeg.) Activity Zone? Comments
[km} | +*- mmAr |+~
HosgikSan 172 A7 25 +.00 73 845 12 20 active Yes Slip rate based on San
Simeaan .| Simeon fauit slip iate
(rl-ss) reported in Hanson and
Letiz (199d), EHZ s
mapped aleng the enshore
San Simeon podion of
fault.
Casmalia 29 3 0.25 0.20 8.5 2001 10 75 NE | potentiall Ne. Poorly ¢onstrained slip
(OQrcutifrontal y active rate based on defermation
(3] of teridees (Clark, 1980).
Los Dsos 44 4 0.50 0.9 6.8 1825 14 45 S active Yes Pootly constidined late
] Quaternary slip 1ate based
on uplift of maiine tenaces
and assured fault dip »f
30-60 degrees (Lellizs &
Hall, 1924).
San Lus 84 3 0.20 0.10 7.0 8600 14 AN potential No Fault system with
Range y active composite skp rate  of
(S, matrgin) _about 0.2 mmiyr. Includes
1] San Luis Bay, Qceano,
. Wilmar Ave., Okon, and
Santa Marna River faults,
(Lettis, et al., 1994). - -
SandJuan 88 7 1.00 1.00 740 1338 13 20 potertial No Pooily constrained slip
(H-ss) : v active | rate based on Andersen
(1984.
Rinconada 189 19 1.00 1.00 7.3 1764 10 80 potentiall . Heo Long term slip rate of
GBS ¥ active _ | about 3 mmiyr basaed on
Hart (1985). Laks
) obvious Holocena offset.
San Andreas- 145 15 3400 | 3.00 7.2 N7A 12 80 active “Yes | Slip rate based on Sieh
Carrizo{rlss) and Jahns (1984). Model
assumes slip ondy in 1857-
type svents.
San Andreas- B2 B 340G |5 5.9 437 12 80 active Yes Slip rate based on analogy
Cholame s with Carrzo s egment,
(r-55)
San Andreas- 37 4 3400 | 5.00 8.7 25 12 a0 active Yes Slip rate reported by
Parkfield WGCEP (1995).
Segment ’
(58]
San Andreas 345 35 3400 (500 7.8 206 12 o0 active “es Rupture  of  Parkfield
(1857 1uptuie) Cholame, Carize, and
(thss) Mojave segments. Max,
Magnitude based on 1857
avent (Ellsworth, 10900,
Slip rate based on Catiiza
zegment.
San Andieas 470 a7 2400 | 3.0 74 210 12 j=lu] active Yes Slip rate based on Mierni
(1908) ‘ and Hall (1992) and
Prentice, et al (1891).
Assumption that 1808
events tupture North
Coast, Penirsula, and
Santa Cmnz Mountains.
Segments te San Juan
Bavutista, Max, Magnitude
based on 1008 avetage 5
m displacement (W GCEP,
1990; Lienkaemper,
1908).
1. Souice of infermation: COMG (1897} unless othenvis e neled.
2. (s5) strike slip, (1) teverse, (n) normal, (sl right 1ateral, (1) left later al, (o) oblique, (bi) blind thrust
2. Based onJennings (19949 Fauk Actlvity Map of California:
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Table 4-5 - Other Fauits in and near San Luis Obispo County’

Character
-istic Do wn- Earth-
Maxd mu m Return Dip quake
Fault Name Momert Interval Width Bip Hazard
and Length Slip Rete Magnitude [yrs) {km) (deg.) Ammtyl Zone? Commeants
Geomery
[km] |+~ menAr |+
“'Big Spring 20 “na na na na na inactive Neo Bianch of San Juan fauk
Cambiia 64 na 6.25 potentialiy No Magnitude estimated irom
Q) active Mualehin  and  Jonas
(11992), PG&E (1953)
Cayucos 54 na 6.5 na na na inactive No Atter Kitbourne and
Q] Mualshin (18804)
East Huasna 70 nha ha na na na potentalhy No
® Jade 1
Edna 43 na ha puterpially Nao Generaly considered to be
adtive part of the Loz Oses fault | -
zone, :
Morales 50 na na na na potentially No
Q] Adtive
Nacimiento j=lu} na 7.5 na na na inadtive? No Magnitude after Kilbourne
(s5) active? and Mualchin (1680b). The
1062 Bryson earthquake k
often as signed to this fauk,
which would change fiis
activity from inactive to
. aothe. - o
.. Ogeano 20 - 040 [ 010 & na na 45 NE | Inactive No After Lettis . and .others
t (1904). Activity based on
Asquith ¢1097). Note fhat
the faull 5 bypically lsted
separately. from tfaulls
given for San Luis Range
fault in Table 4.
Pecho 22 0.02 0.01 B8.25 na na S55NE | potemtially No After PG&E (1983)
) active
San Miguelito g na na na na na hactiwe No ;
Santa Lucia 435 na na F. na na na Aetha acthe After Kitbourne  and
Bank . hualehin (1960b). Mapped
offshote. )
South 81 na 7.0 na na 7|7 ha | potemally No ~ | AtterWiesnousky (1988).
Cuyama- agive ; Co
Ozena
West Huasna/ | 120 20 na 7.0 na na jele] potertially |~ No. Atter Kilbouine .and
Oceanic active Mualchin (1080 b).
(10}
W hiteroek 18 na na na na na inactive Ho
(r) .

1. Souroe of informaton: CDMG (1987 unless othemise noted.
2. 58] stiike slip, (1) 1everse,(n) normal, (¢l right Laterad, (1) lett lateral, (o) oblique, (bt) blind thiust
3. Bas ed on Jennings (19949 F ault Activity Map of California:
nd = not applicable or the information has not been available

Blind Thrust Faults. The 1983 M_ 6.7 Coalinga earthquake, the 1987 M_ 5.9 Whittier
Narrows earthquake, and the 1994 M 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 Quaternaty geologic 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). Thus strongly indicates a
link between faulting at depth and near-surface fold development. Research by Suppe
(1983) has shown that the assoctation between folding at the surface with faulting at

depth can be kinetically modeled using fault-bend or fault-propagation folding

County and Cities of San Luis Obispo
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Espinosa Fault.

Foxen Canyon Fault. See Santa Maria River and Foxen Canyon faults,
See San Simeon-Hosgri fault zone.

Indian Knob Fault,

. Joion 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 (Jennings, 1994). Estimated

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

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

Los Osos and Edna Fault Zones. o
in an east/ west orientation, along the northern flank of the Irish Hills, The westem 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 purposes of evaluating the potential seisinic 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 IHuasna 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 Road

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 by COMG in 1989 under the

City of San Luis Obispo. It should not be interpreted that the active portion of the main
trace of the Los Osos Fault is imited 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 appropnate for CDMG 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 Quaternary-
age movement, therefore, the fault is considered potentially active.

Hall (19732) mapped a second thrust {ault, 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
faul strand has been inferred based on ground water levels and other geologic conditions.
The activity of this fault segment is unknown, 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 School.

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

generate an earthquake with a magnitude M_6.75. PG&E (1988) estimated a slip rate of

0.1t0 0.6 mm/yr and a surface displacement of 1.6 to 5 meters per event. More recently,

Lettis and Hall (1994) estimated a vertical slip rate of- approxu‘natelyo 21008 mm/ ...
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 comnplex 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. Sce Cayucos Fau]t ‘

Nacimiento Fault Zone. The Nacimiento fault zone is described by Hart (1976) as an
ill-defined, complex array of northwest trending faults of diverse types and ages. The,
Nacimiento fault zone sepatrates the soft rocks of the Coastal Franciscan domain on the
west from the ptimarily 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 that the Nacimiento fault zone is not a single fault line of spec1f1c age, but rather
a complex zone of branching and discontinuous faults of diverse orientations, moverment
and ages. The fault zone is more or less defined by a narrow sinuous outcrop band of

Franciscan melange.

Although mapped as a regional fault by many investigators, the Nacimiento fault zone is
not wcluded as part of the data base of California faults by CDMG. The fault reportedly
does not have surficial features suggestive of Quaternary movement, and is considered
nactive (Jennings, 1994). FHowever, 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)!

Character
-istic Oo vin- Earth.
Maximum Return Dip quake
Fault Name omernt Int erval Width bip Hazard
and Length Slip Rae Magnitude [yrs] (km} (deg.j | Activit y‘ Zone? Comments
Geometry?
[krn) +i- o AT +i .
Black 50 - 23 - 50-75 - - 17 NE | NotRated Ho After Namson & Davi
Mountain to (1920, Al slip is assumed
(bt 48 to be seismic.
La Panza 85 0.3 - 5075 - < | 37NE | HetRated No After HWamson & Davi
(3] to ’ o (1000, All sép is assumed
08 to be seismic. .
Point $an Luks 85 - 2.3 - 50-76 - - 35NE | NetRated No Afler Mamson & Davk
Thrust to ] (1990}, All slip is assumed
) 49 o : T to be selmic.
Putisma 100 - 1.2 - 50-75 - - 25& | NotRated No After Namsen & Dave
Solomon to ) (1990). Inderpieted
Thrust 3.2 ’ structure & coinsident with
(bty N the Casmaliz Qreutt fault
system. All slip & assumed
to be selsmin. -
Santa Lucia 50 - 1.7 - H0-75 - - 25NE | NotRated No Affer Namsen & Davis -
to . : T (19901, All slip is assumed
. 3.3 . to be sekEmic.
1. Soutee of informatien: COMG (19571 unlass ethenvise noted.
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techniques. Several large thrust faults are postulated beneath southern California (Shaw
and Suppe, 1994a, 1995b; Workj.t_lg Group of California Earthquake Probabilities, 1994).

Based on evaluation of geophysical data, subsurface oil well data, and previous geologic
surface mapping, Namson and Davis (1990} hypothesized the presence of several blind
thrust faults beneath the Santa Maria basin and San Luis Obispo County area, including
the coastal cities and San Luis Obispo. These faults are listed in Table 4-6, and are
concealed, low angle thrusts referred to as the Blick"Mountain 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 M_ 5.0 to magnitude M_ 7.5. The Namson and Davis model suggests
that blind thrust faults could pose a sigmificant setsmic risk throughout the County.

As 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 67 to 13.4 mm/yr. 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 approximately 64 kilometers .
long, including an 8 kilometer projection across eastern Estero Bay. Hall and Prior (1975)
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show the fault coming back onshore near Morro Bay, and converging with the Oceanic
and West Huasna fault near San Luis Obispo. The fault, located within the Coastal
Franciscan domain, has been mapped locally as a reverse or thrust fault (Jennings, 1994,
Kilbourne and Mualchin, 1980b); Hall (1974). Weber (1983) noted that a terrace deposit
in the Cambria area may be displaced by the Cambnia fault, with an apparent 3-inch step
in elevation of the terrace surface near Ellysly Creek but could not be confirmed during
review by CDMG (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 Mana River. Krammes
and Curran (1959) and Crawford (1971) onginally 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 Casmalia faultto: -

be a continuous, high-angle range-front reverse fault with probable surface expression.
Other authors such as Crouch 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 CDMG fault activity map (Jennings, 1994) shows the Casmalia fault as a west-
northwest striking, 20-kilometer long fault along the northeastem flank of the Casmalia
Range. The Orcutt frontal fault is interpreted to have Quatemary offset and is constdered .

potentially active (Jennings, 1994). The 1980 magmtude M 5.1 earthquake that' occurred : -

offshore, near the mouth.of the Santa Maria River, is plotted along the offshore segment”
of the Orcutt frontal fault as rnapped 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 by COMG (Jennings, 1994) indicates that the Cayucos fault is a pre- Quatemary
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 County northward
through the central portion of the Coastal Franciscan domain until it intersects with the
South Cuyama fault about 20 kilometers east of the City 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, 1986h, 1988}
suggests that the East Huasna fault is a near vertical to steeply westward dipping reverse
fault that bounds the eastern flank of the Fluasna syncline and locally brings Franciscan
basement rocks to the surface. Geologic mapping by CDMG (Jennings, 1994) indicates
that the East Huasna fault offsets Quaternary earth materials, therefore, the fault is
considered potentially active.

Edna Fault. See Los Osos and Edna fault zones.

County and Cities of San Luis Obispo Technical Background Report

58



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 Mana

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 Mara 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 eatly Pleistocene age. Oil and water well data indicates that the
vertical separation of that unconformity in the Nipomo area 1s 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 10 0.20 mm/yr near Nipoimo, decreasing to

deposits, the Oceano fault is conservatively considered to be potentially active by current |~

state standards (Jennings, 1994). There is no evidence that the fault should be classified

Oceanic Fault. See West Huasna/ Oceanic Fault Zone.
See San Miguelito fault.

Otrcutt Frontal-Pezzoni Fault.

Pecho Fault. The northwest-trending Pecho fault ].i'és{"e'rinﬁr_ely offshore west and south |

expressed geomorphically by a trend of discontinuous seafloor scarps that extends about
five kilometers from near the Hosgti fault zone at the latitude of Pecho Creek 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 Wilmar Avenue

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

Reliz Fault. See Rinconada Fault.
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Rinconada Fault. The Rinconada fault is characterized by a linear, narrow;, near-vertical

zone of faults about 189 kilometers long that is located along the western margin of the

La Panza Range. The Rinconada fault is inferred to be part of a zone of faults including
the Jolon, San Marcos, Espinosa, and Reliz faults that extends from Monterey Bay
southward to its juncture with the Nacimiento fault (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
clearly truncate all pre-Quaternary geologic units. Large-scale strike-slip movement along
the fault zone is indicated by a predominance of rght-lateral displaced drainages along
various segments of this fault. The Rinconada fault cleatly offsets the Paso Robles
Formation indicating Pliocene to eatly Pleistocene activity. Late Pleistocene to Holocene
activity is suggested by sag ponds, locally offset and clockwise-rotated drainages, faint
aenial photographic lineaments in younger alluvium in the Rinconada drainage area, and

possible crudely located, scattered seismic 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

sthe fault. Iart (1985) indicates that evidence of late Quartemnary 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
alluvium, normally associated with strikeslip faults, suggests the fault has been inactive
during the Holocene time. Nonetheless CDMG cons1ders the Rmconada fault to be
potentially active. S TR : :

San Andreas Fault Zone. The San Andreas fault zone is located along the eastern

border of San Luis Obispo County. This historically active fault has a length of over 960
kilometers and forms the tectonic boundary between the Pacific Plate to the west and the
North American Plate to the east. Numerous major earthquakes have been recorded on
the San Andreas fault, and it is generally considered to pose the greatest earthquake risk
to Galifornia. The San Andreas fault is likely capable of producing a maximum credible
earthquake of magnitude M_ 8.25.

The San Andreas fault has been divided into several segments. (Working Group, 1988;
Working Group of California Earthquake Probabilities, 1995; COMG, 1996). The Cholame
segment extends from Cholame southeastward for about 62 kilometers. Characteristic
fault displacement along this segment of the San Andreas fault is approximately 5 '+-2
meters, with a slip rate of 34 + 5 millimeters per year (Working Group on California
Earthquake Probabilities, 1995). This segment has an earthquake recurrence interval of
437 years for a magnitude M 6.9 event.

The Carrizo segment of the San Andreas fault extends from southeast of Cholame for
approximately 145 kilometers. The estimated recurrence interval for earthquakes along -

| this segment is 206 years, with a slip rate of 34 + 5.0 millimetets per yeat, and a displacement

of 7 + 4 meters (Working Group on California Earthquake Probabilities, 1995). This
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 M_ 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
this fault zone as the Chimineas fault through the Chimineas Ranch area. Dibblee (1973)

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

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

San Luis Bay Fault. On the basis of onshore geologic studies, offshore drill holes, and
geophysical data (PG&E, 1988), the San Luis Bay fault is interpreted to be a west-northwest
striking reverse fault located along the coast near Avila Beach. Geologic data presented
by PG&E suggests that the San Luis Bay fault has a maximum length of about 19
kilometers (including both onshore and offshore segments). The onshore portion of the
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 mm/yr, suggesting a fairly low activity and recurrence intervals of

about 35,000 years for a magnitude M 6 earthquake (PG&ZE;+1988). Mapping by Lettis | -
+ 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 Wilmar Avenue, Olson, and Santa Mana
River faults.

San Marcos Fault. See Rinconada Fault.

San Miguelito Fault. The San Miguelito fault is a 9-kilometer-long, west-northwest-

striking zone within the San Luis Range located along the southwestern margin of the |,

San Luis Obispo syncline. As described by Lettis and others (1994), the fault j 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 northwestem
part of the fault is characterized by intense folding and some localized shearing, but no
mappable fault traces ((lark and others, 1988). Faulted upper Pliocene rocks of the Pismo
Formation show that movement along the fault has occurred since late Pliocene (Fall
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 primarily an up-to-the-north reverse slip fault
(Letts and others, 1994) 'The Olson Trace is considered inactive by CDMG.

San Simeon-Hosgti 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 Hosgn, and comes onshore near the pier at San Simeon Point.
Hanson and Lettis (1994) map a western trace of this fault zone as the Arroyo del Oso
fault. Manson (1985) refers to the eastern-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 termination, and dipping geometry (Clark and others,
1994). On the basis of studies by Hanson and Lettis (1994) and Iall 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 1to 3 mm/yr. Two of the San Simeon fault strands yield net slip estimates of
three to seven feet per event. On the basis of the slip rate and net slip-per event, Hall and
others (1994) estimated a recurrence 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-
muluple 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 bythe Division of Mines and Geologyunder the Aquust-Pnolo act as indicated
on Map 2. '

The Hosgn fault zone bas been interpreted to extend from the northem.termination. .

termination offshore of Point Pedetnales (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 by Steritz and Luyendyk (1994}, the Hosgn
fault is characterized as a near-vertical oblique right-slip fault along most of its length.
An altemative interpretation of the southern Hosgri fault zone by Cummings and Johnson
(1994) suggests that both the vertical and lateral slip decreases to the south and the fault
dies out offshore from Point Arguello. On the basis of studies performed for PG&E
(1988), the Hosgri fault (offshore and not rated) is interpreted to have late Quatemary '
strike-slip displacement along a high- angle northwest strike fault zone.

Santa Lucia Bank/Offshore Faults. Mappmg by PG&‘.E (1988) has 1dent1f1ed a zone
of deformed marine platforms interpreted to be the Santa Lucia Bank fault zone. The
zone trends northward off the coast of San Luis Obispo County: The zone of faulting
was interpreted from geophysical logs of the offshore area as part of the Diablo Canyon
pro]ect and USGS funded research for offshore oil potential. ]ennmgs (1994) indicates
portions of the Santa Lucia Bank fault zone to be active. The rernauung pomons apparently
show CQuuaternary offset and are considered potentially active. The fault is mapped by
Jennings (1994) at least 30 kilometers off of the San Lms Oblspo County coast at its
closest 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 not be 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-strking reverse faults that extend from south of Sisquoc in
Santa Barbara County about 40 kilometers northward to north of Nipomo. The faults
have no surface expression where concealed by late Pleistocene and Holocene alluvium
(Manson, 1985). The fault trace 1s butied and is infertred to parallel the Santa Mana River
and US. Highway 101 on the basis of interpretation of oil well and seismic data. The
fault zone is mapped by Jennings (1994} as extending into the southern end of the Wilmar
Avenue fault zone, and shows the Santa Maria River fault as potentially active.

Sertano Fault. See West Huasna/ COceanic fault zone.

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

Sur-Nacimiento Fault. See Nacimiento Fault Zone,

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

mapped by Jennings (1994), extends about 30 kilometers from the Santa Maria River
northward to near San 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 by a younger set of nearlyvertical 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 Huasna and Edna fault
zones have the same history (Hall, 1973a). CDMG (Jéninings, 1994) considers the West
Huasna fault to have late Quaternary movement, therefore the fault is considered
potentially active. _

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

Wilmar Avenue Fault. The westem segment of the Wilmar Avenue fault strikes west-
northwest and extends westward from Arroyo Grande Creek about seven kilometers to
an area offshore near Pismo Beach, where the 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 clifl exposure near Wilmar Avenue in the City of Pismo Beach, where it displaces
the 120,000-year-old terrace a vertical distance of 6.4 meters (Nltchman and Slernmons,

1994). |

As discussed by Nitchman and Slemmons (1994), the eastern segment of the Wilmar
Avenue fault extends approximately six kilometers between Price Canyon and Arroyo
Grande Creek. The eastern section of the fault 1s 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 “Farmboy” quatry 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
Wilmar Avenue fault, located northwesterly of Arroyo Grande Creek, 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 Wilmar Avenue fault should be considered as potentiallyactive.
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
moverment along the eastern fault segment southeast of Arroyo Grande Creek, that portion
of the fault is interpreted by Nitchman and Slemmons (1994) to be a blind thrust fault
that has not propagated to the surface. If that interpretationis correct, there is a 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 County 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 nagnitude
M, 5.0to M 6.2 which affected large portions of the Central Coast (PG&E, 1988). Some

others, 1994) are summarized on Table 4-7.

Large historical earthquakes, with magnitudes greater than M. 6.5, have occurred only in
the Transverse Ranges, offshore Santa Maria Basin, and along the San Andreas fault. The
recent seismic activity indicated by this historical record (from 1969 1o 1989) indicates.
significant earthquake activity occurred along the San Andreas fault, and moderate activity
in a broad area along sections of the Hosgn, San Simeon, Los Osos, Nacimiento and
possibly the West Huasna fault zones. The historical earthquake record in Califomia
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 folds g+
California probably reflects recurrence intervals greater than the historic. record, rather
than lack of potential for future damaging earthquakes.

Earthquakes with magnitudes of M 5.0to M, 5.5, or less, generally result in minor damage
that is typically localized near the epicenter region. Larger earthquakes that have been felt
in the County during the last century have generally occurred outside of the County, and
include events such as the M 7.0 Lompoc earthquake in 1927 and the M 7.7 Arvin-
Tehachapi earthquake of 1952: Other more recent earthquakes, such as the 1983 Coalinga
earthquake (M, 6.7), 1989 Loma Prieta earthquake (M:7.1), 1992 Landers-earthquake - -
(M, 7.5), and the 1994 Northridge earthquake (M 6.6) were felt in the County; however,

no damage to structures is known to have occurred.

An evaluation of the effects that historic earthquakes have had in San Luis Obispo County
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

County and Cities of San Luis Obispo Technical Background Report
66

of these historical earthquakes with a magnitude of 5.0 or greater. (comipiled by Clark and: - -



Table 4-7: Selected Historical Earthquakes with M 5.0 in Coastal Central California
from 1830 through 1989

nERRle Lt e ] T o Ba A5 : o

Santa Maria Basin/San Luis Range Domain

0728 1602 | 3475 120.33° il 54 E Los Alamos area
- 12M21902 | 3476 120.37" Vil 5.0 CF Los Alamos area
1020 1913 35.12 120.58° 5.0 F Arrovo Grande area
01,20 1915 3473 120.25" VI 5.8 E Los Alamos area
12101 1918 3518 120.73 Y 5.0 F  Avlla area
1448 127 3405 120.40 Vi 8.0 F Santa Maria area
0520 1980 | 3494 12078 v 5.1 G | Orcutfrontal fault
Coastal Franciscan Domain
THT? 830 353 12068 Wil 5.0 F San Luis Obkpo area
(%
0201 1853 388 | 12118 i 80 D, F San Simeon area (%)
0709 1917 3525 120.48° vl 5.0 F Lopez Canyon area
1122 1952 3877 121,15 Wil 8.2 F Bryson area
0820 1983 | 3584 124.34 vl 5.4 6 1 San Simeon area
Salinian Domain
11/7? 1852 350 121.1% 8.0 F Poor location
0226 14932 360 1z24.0 v 5.0 B San Ardo area
0927 1628 3646 121.25 v 5.0 B
1102 1955 \3598 12092 LY . 51 F San Ardo area
0123 1834 3635 124,91 N 5.2 G PaintSur area

Western San Joaquin Valey Domain- -

0308 1882 369 121.25 Vi 5.7 D
0206 19186 3867 1213 Vi ‘ 55 c Paicinas area
0725 1926 366 120.8 Wi 50 c tdria area
1227 1926 352 1203 Wi 5.0 c Coalinga area

- 02805 1647 3623 120.85 Wl 5.0 B
1025 1682 3832 12052 Vi 5.4 G New |dria area
05,02 1883 3623 120.31 Wi 8.7 G Coalinga earthquake
0722 1833 3524 12041 vl Gg.0 G Coalinga aftershock
0304 1925 3543 12017 5.7 | Kettleman Hilk earth-

quak e
San Andraas Fault and Visinity

0409 1857 363 119,88 | 2ot 79 D E Fort Tejon earthquakea
nzHo2 1831 360 12058 W 8.6 D San Andieas fault (M
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Tabie 4-7: Selected Historical Earthquakes with M_2>5.0 in Coastal Central California
from 1830 through 1989 (continued)

Rigs
0331 1825 367 121,38 il 5.§ D San Andreas fault (7)
0402 1835 365 124.4% Ve 5.4 D San Andreas fault (7
0412 1885 364 121.08 Wl 6.2 D San Andreas fault (7)
1113 15892 3658 121.5" Vil 5.6 #] San Andreas fault (7)
07722 1598 342 147 .48 Wil 55 D San Andreas fault (?)
077z 1899 | 343 11755 il 65 b an Ande as fault (7)
0343 1901 360 120.58 vl 5.5 c Parfield area
oo 1907 | 342 117.1 Wil 6.0 T | "san Andreas tault ¢?)
1221 1810 3688 121.4 Vil 5.0 C Hellster area
1022 1916 345 11849 Vil 5.0 c Tejon Pass area
1023 1816 347 118.0 Wi 55 C Tejon Pass atea
D2M6/ 1818 350 119.08 v 50 c Tejon Pass area
03M0 1922 36756 12025 X 85 B Cholame Valley area
08M8 1922 3575 1203 vl COEQSE -G ‘i:'..-Cl‘i'-:':'lél"ri"é'\i’all'ey""é:'é‘é“*‘*-"" ‘
06.05 1934 3580 12033 L 50 B " Pakfield area’
0608 1934 2680 120332 Wil &0 B Parkfield area
12024 1934 3583 120.49 v 5.0 B Partield area
0624 1939 3620 121.45 Wi 55 B Hallister area
1228 1838 3580 12033 W 50 B Parfield area
0921 1941 3487 11893 Vi 52 A Cuddy Valley area
0720/ 1051 | 3858 121.18 i T s0 B Southeast of Mulberry
111G 12858 3585 12047 Vi 50" B Southwestof Coalinga’
0120 1950 3B 121.43 Vi 5.0 B South of Hollister
0628 1936 3597 12050 5.1 B. Pardfield s equence
06828 1935 3585 120.50 Wi 55 B Paddield sequence
08M2 1970 3427 117.54 Vi 5.4 G Lytle Credd area
D224 1972 3658 121.21 Vi 50 G Southeast of Hollister

Referance Index Symbol Legend

WM~ T @ TmmMmD D

Hileman and others, 1973

Bolt and Miller , 1975

Teppozada and others, 1973

Toppozada et al, 1981

Yelces, 1985

PGEE, 1988

U.5. Geological Survey Earthqudie Catalog
Haukss on and others, 1638

Hill and others, 1980

Maningtrumental lecations, estimated from intensity data
Indicate information iz not precisely knoun
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the event is poorly constrained and cannot be attributed 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 from III-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 underiain by alluvial
soil, while the lower intensities occurred in areas undetlain by bedrock formations.

1916 Avila Beach Earthquake. This magnitude M_5.1 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), but the available
descriptions of the shaking are somewhat limited.

1952 Arvin-Tehachapi Earthquake. This M 7.7 magnitude earthquake occurred on
the White Wolf fault, located south and west of Bakersfield. Throughout most of the
County, ground shaking intensities of VI were felt. Intensities of IV-V were experienced
in the northwest portion of the County, and magnitude VIII intensities were felt in the
Cuyama 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 magmtude M_6.2 earthquake likely occurred on the
Nacimiento fault, and resulted in intensity ratings s of VI throughout most of the western |-
. portion of the County. Intensities of IV-V were experienced in the eastern portion of. |-
the County. Higher intensities were generally felt in the coastal valleyareas that are underlain
by altuvial soils.

1934 and 1966 Parkfield Earthquakes. These earthquakes had magnitudes of M 6.0
and M 5.5, respectively, and occurred on the San Andreas fault in the northeast corner
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 neat 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 expetienced 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 VIL

- Fault Rupture

Hozard Description

A faultis a fracture in the earth'’s crust along which movement has occurred either suddenly
during earthquakes or slowly during a process called creep. Cumulative 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 (Ziony and Yerkes, 1985) has shown that historically active and active
faults (i.e., those with Holocene displacement) are the most likely sources for potential

Technical Background Report County and Cities of San Luis Obispo
69



damage associated with fault rupture. The Alquist-Priolo Earthquake Hazard Zone Act
(AP) was developed by the State of Califomnia 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 movement 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 features. Excellent
examples of fault creep can be seen in the Carrizo Plain area of eastern San Luis Obispo
County where gradual creep on the San Andreas fault has offset stream beds, roadways,
and fence lines. Inaddition, 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 Loma 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 prommlty 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-Hosgyl, 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 by CDMG are shown
on Map 2. Guidelines for evaluating and mmgatmg seismic hazards in Cahforma are
discussed in a recent publication by CDMG (1997). S SR

Effects of Surface Rupture :

Permanent effects of ground displacement may mclude 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

Tabie 4-8: Fault Rupture Hazard

ey Low Does notcrozs any known active, potertially active, or inactive faults.
Low Crosses faultthought to be inactive.
Moderate Crosses petentially active fault.
High Crosses alc'th.re fault with Hologene offsetl.
Very High Crosses active faultwith Historical oftset.
County and Cities of San Luis Obispo Technical Background Report
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Unincorporated San Luis Obispo County

Fault Rupture Hazard Potential

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

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

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

reviewed by CDMG, and it is likely that other faults i addition to those currently kisted
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
County. The potential for fault rupture hazards along other faults listed in Table 4-4 as
inactive faults is generally considered to be low. However, this hazard should be considered
when placing a structure near or over any suspected fault Jocation.

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

Cambria :

Mapped faults in the vicinity of Cambria include the Cambria and Oceanic faults, and the
offshore Hosgn fault. Although the offshore Hosgti 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 potentiallyactive Cambria fauke consists of a complex web of thrust faults that trend |-
northwest along Highway 1 into the town of Cambna. In the vicinity of Cambnia, the
fault zone extends from the eastern portion of the town eastward for about two kilometers.
The potentiallyactive Oceanic fault zone (Jennings, 1994) consists of a zone of northwest
trending faults located about 8 kilometers northeast of Cambria. Because the faults are |
considered to be potentially active, they present a moderate fault rupture hazard to the
town of Cambria. Purther studies to evaluate the activity of the faults are warranted prior
to placing structures near the mapped fault traces.

Cayucos e

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 (Jennings,
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 Creek. These faults are considered 1o 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, Wilmar Avenue, Oceano
and West Huasna faults. The buried trace of the Santa Mana River/ Wilmar Avenue fault
1s inferred to parallel US. Highway 101 in the vicimty 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 rupture hazard. Although
the Oceano fault is inactive, it is often undesirable to site structures over any fault as a
tesult of nonuniform foundation support conditions and the potential for coseismic
movesnent that could result from earthquakes on other nearby faults. Further studies to
evaluate the activity of the Wilmar Avenue and West Huasna faults are watranted, prior
to placing structures near the mapped fault traces.

Oceano

The only known mapped fault in the vicinity of Oceano is the Oceano fault, The bured

trace of the potentially active Oceano fault is interpreted to strike northwest along the

southwestern side of the Cienega Valley about- 1,000 meters southwest of Oceano, and

goes offshore near the mouth of Arroyo Grande Creek. Although the fault is classified

as potentially active by COMG, review of the Oceano fault by Asquith (1997) suggests

that the fault is inactive, The Oceano fault presenits a very low fault rupture hazard to-
| Oceano. Although the Oceirio fault is likely inactive, 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.

South Bay

As discussed herein, the South Bay area includes the communities of Los Osos, Cuesta-
by-the-Sea, Baywood Park, and the south Morro Bay area. Mapped faults in the South
Bay area include the active Los Osos fault. As mapped by Lettis and others (1994), the
Los Osos fault consists of aseveral hundred meter wide zone of west-northwest striking

of the Los Osos fault have been zoned active by COMG (Treiman, 1989). Séveral
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 potentiallyactive or possibly active. On the basis of ground water data; Asquith
(1997) infers that the northwest-southeast striking fault splayis 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 splay is 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 2 moderate to
very high fault rupture hazard to the area. Further studies to evaluate the location and
activity of the fault are warranted, prior to placing structures near the mapped fault
traces.
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San Miguel
As indicated on Map 2, the data reviewed does not indicate that there are mapped active
or potentially active faults in San Miguel.

Santa Margarita

'The only mapped fault in the Santa Margatita area is the potentially active Rinconada
fault. The fault trends northwest through the Santa Margarita area near Pozo Road, Trout
Creek, and the Salinas River. According to Hart (1985}, although there is a preponderance
““of evidence that indicates movement along the Rinconada fault during the late Quarternary;
the fault lacks any geomorphic features within young alluvium to suggest the fault is
active. Because the Rinconada fault is potentially active, it poses a moderate fault rupture
. hazard to this area. Further studies to evaluate the activity of the faults are warranted,
prior to placing structures near the mapped fault traces.

Templeton : e o
'The only mapped fault in the Templeton area is the western trace of the potenually active
Rinconada fault system referred to as the Jolon fault. The fault trends northwest through
the community just south of the junction of Highways 46 and 101. According to Hart
(1985), although there is a preponderance of evidence that indicates movement along the |-
Rinconada fault during the late Quarternary, the fault Jacks any geomorphic features
within young alluvium to suggest the fault is active. Because the Rinconada fault is |
potentially active, it poses a moderate fault rupture hazard to this area. Further studies to
evaluate the activity of the faults are warranted, prior to placmg structures near the mapped
fault traces. o at

Arroyo Grande

Fault Rupture Hazard Potential

Mapped faults in the City of Arroyo Grande are the potentially active dear Avenue
fault and the inactive Pismo fault. As described by Nitchman and Slemmons (1994), the
Wilmar Avenue fault is exposed in the seacliff near Pismo Beach and the buried trace of
the fault is inferred to strike northwest-southeast parallel and adjacent to US. Highway
101 beneath portions of Arroyo Grande. Within the City limits, the Wilmar Avenue fault
is mostly concealed by deep alluvium along Arroyo-Grande Creel. The potentially active
fault presents a moderate potential fault rupture hazard to the City The inactive Pismo |- -« -
fault presents a very low potential fault rupture hazard. Further studies to evaluate the
activity of the faults are warranted, prior to placing structures near the mapped fault
traces.

Atascadero
Foult Rupture Hazard Pofential
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 northwest along the eastern City limits. The fault mostly lies
east of the Salinas River and outside the City limits. According to Hart (1985), although
there is a preponderance of evidence that indicates movement along the Rinconada fault
during the late Quarternary, the 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 1o the City of Atascadero. Further 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 northwest 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 by CDMG (Jennings, 19%4), 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, prior to placing structures
near the mapped fault traces.

Grover Beach

Fault Rupture Hazard Pofential

‘| The only mapped {ault near Grover Beach is the potentially active Wilmar Avenue fault.

As described by Nitchman and Slemmons (1994), the Wilmar Avenue fault is exposed in
the seacliff near Pismo Beach and the buried trace of the fault is inferred to strike
northwest-southeast generally along the .alignment of U.S. Highway 101 past Grover
Beach. The mapped location of the fault runs along a portion of the northern city limits
for Grover Beach. The Wilmar Avenue fault apparently offsets late Quaternary deposits;

to the City. Further studies to evaluate the activity of the fault are warranted, prior to
placing structures near the mapped fault traces. '

| Morro Bay

Fault Rupture Haxard Potential

'The only known mapped faults in the City of Morro Bayare the potenually active Cambria
faulr and possible splays of the active Los Osos fault system. The Cambria fault is mapped
within the eastern limits of the Gity. The Cambria fault consists of a complex system of
thrust faults located primarily in the hills'northeast of Morro. Bay. The potentially active: « -
fault presents a moderate fault rupture hazard to City developments in that areaZ'The
Los Osos fault is active, but presents essentially no fault rupture hazard to the Gityas 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

Fault Rupture Hazard Polential

The only known mapped fault within the City of Paso Robles is the Rmconada fault. The
potentially active Rinconada faylt is mapped through southwestern Paso Robles and crosses
Highway 101 just south of -Spring Street. A trace of the fault is also identified by Dibblee.
(1971) as running up Spring Street, which corresponds toa line of hot spririgs 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 City Further studies to-
evaluate the activity of the faults are warranted, prior to placing structures 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 Creston. The northwest striking La
Panza fault is about 75 kilometers long. The Huethuero 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 City limits.

San Luis Obispo

Fault Rupture Hazard Potential

CDMG (Treiman, 1989) has mapped the active Los Osos fault through a portion of the
City, which strikes northwest-southeast along the southwestern margin of the Los Osos
Valley. Treiman (1989) conducted field evaluations for the 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 COMG 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 CDMG to expand the zone. On
the basis of the above data, the Los Osos fault presents 2 high to very high fault rupture
~hazard o City developments near and southwest of the Los Osos Valley Road area.
Additional geologic studies are warranted to locate proposed structures in the vicinity of
the mapped tface 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 potentlaﬂyacnve and presenta modemte
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 i 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 intensity diminishes as the distance from the earthquake eplcenter increases.
"The loss of earthquake energy that occurs as distance from the fault ificreases is ¢alled
© “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 historically resulted 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 bx]hons of dol]ars

Groundshaking can also trigger secondary seismic phenomenon such as hquefactlon |-
lateral spreading, seismically induced settlement and slope instability; tsunami and seiclie,
and other forms of ground rupture and seismic response.

San Luis Obispo County is 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 manyfactors 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 perlod of
the structure. A brief description of those factors is presented below. -

Earthquake Magnitude. Earthquake magnitude, as measured by either' the Richter or
Moment Magnitude scale, is a measurement of energy released by the movement of a
fault. As the 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 froma 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 determining 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 Jevels, have the potential to
amplifythe 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 penod
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.

.Effects of Groundshaking -

The primary effect of groundshakmg is the damage or destruction of bulldmgs
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 other-forms of ground failure
and seismic response. ... ...

Seismic Risk _ R
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 bythe requirements contained
it the Uniform Building Code (UBC), which is published periodicalty by the International
Congress of Building Officials (ICBO). 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 UBC have recognized the seismic exposure of San Luis Obispo
Countyto groundshaking hazards by categorizing the entire County within Seismic Zone
IV, the most stringent category for seismic design in the UBC. According to UBCstandards,
structutes in Zone 1V should be designed to the same seismic criteria regardless of their
proximity to faults. The 1997 UBC, not yet adopted by the State of California, still classifies
the County 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 magpitude, and the slip rate of the fault. These types of parameters, as identified
in the CDMG database, are summarized for selected San Luis Obispo faults in Table 4-
4, and are being updated on an ongoing basis by CDMG. Design professionals may
recommend that structures also consider faults that are not listed in Table 4-4. A summary
“"of other faults in San Luis Obispo County is presented in Tables 4-5 and 4-6, which may |
be considered in addition to those listed by CDMG. Ongoing studies are also being
performed by CDMG to map seismic hazards for areas founded on soil profiles subject
to ground failure during seismic events,

Groundshaking Haxzard Potential

Groundshaking caused by fault movement during an earthquake has the potential 1o
result in significant life, safety, and property damage tmpacts 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 any one of the faults
in the County limits could affect each of the Cities within the County: Since proximity to
the causative fault is an important factor in assessing the potential severity of
groundshaking impacts, this analysis focuses on faults located in San Luis Obispo County.

Two recent studies by CDMG 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 génerated by active and potentially
active faults. Deterministic peak horizontal ground accelerations from this study range
fromalow of 0.4 g in the central portion of the Countyto a high of about 0.7 g along the
San Andreas, Rinconada, QOceanic-West Huasna, and coastal fault zones.

It should be noted that the attenuation relationships used by Mualchin and Jones (1992)
and others to predict strong ground motion are based on empirical correlation to historic
ground motion records. As'a result of 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
carthquakes, which considers the greatest potential earthquakes that could occur, and
does not consider the probability of that earthquake occurring within a given time period.

CDMG (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 western portion of the County has a 90 percent
probability of experiencing ground accelerations in the range of 0.3 g 10 0.4 g in the next
50 years. The eastern 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 10 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 eastern 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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There are numerous active and potentially active faults in the western portion of the
countyand in the offshore area that have the potential to generate strong ground motion.
Those faults are shown on Map 2 and kisted 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 Santa Lucia Bank and offshore faults, which are
shown as active faults by CDMG (Jennings, 1994). Other potentially active faults that are
thought to be seismically capable of generating strong ground motion include the Wilmar
Avenue/Santa Maria River, Oceano, Pecho, West Huasna-Oceanic, Cambria, Casmalia
(Orcurt Frontal-Pezzoni), Nacimiento, and Rinconada faults.

Blind Thrust Faulis

A potenuially 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, Black Mountain and
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La Panza faults. On the basis of their evaluation, Namson 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 County area. Based on
comparison with the 1983 Coalinga, 1987 Whittier Narrows, and 1994 Northridge
earthquakes and a database of worldwide earthquakes, theyestimate that the thrust faults/
ramps beneath the central California coast could produce earthquakes with magnitudes
in the range of magnitude M 5.0t0 M 7.5.

« As demonstrated by the 1994 Northndge earthquake, blind thrust faults have the potential
to produce strong ground motion and significant structural damage without surface fault
rupture. In addition, strong ground motion measurements from the Northridge earthquake
demonstrate that; 1) earthquakes on blind thrust faults can produce ground accelerations
in excess of those currently estimated by conventional attenuation relationships for areas
directlyabove 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 as.a |
“basin effect”. There is a potential for both of the above conditions in the coastal and
central San Luis Obispo County areas if a large earthquake were to occur on a buried or |.
blind thrust fault.

Amplification of Ground Motion

Research has shown that areas that are undetlain 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 (Ziony and Yerkes, 1985). During
the Loma Prieta earthquake, ground motion was amplified up to 4 times as it moved up |- -
through the San Francisco Bay muds and caused significant damage to the Oakland Bay
Bridge and collapsed the Nimitz Freeway structure even though they were located more
than 60 km from the earthquake. |

Areas within the County that are underlain by recent 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 quantifythe risk associated with earthquake induced groundshaking and secondary
phenomena such as liquefaction, previous regional geologic studies by the United States
Geologic Survey (USGS) and CDMG have generally classified regions on the basis of
three factors: 1) soil/bedrock type; 2) depth to ground water; and 3) level of anticipated
strong ground motion. The above three factors are generally subdivided further to more
fully evaluate the level of 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 City of Arroyo Grande is proximal 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 o Maximum Anticipated -
Distance Maximurm. Probable Acceleration :
(kilometérs)* [ Earthquake . Earthquake Range (g) -
Wilmar Avenue 0 6 4 61-07
Blind Thrust 0 7Y 6 0.2-0.8
Point San Luis -

Los Osos 7 5 0.1-0.5
Pecho 9 : 6 ', 3 <0:1-0.3
Hosgri 25 7% 6 V2 0.1-0.2

Casmalia 21 7V 6 0.1-0.3

La Panza 32 7% 5 ) 0.05-0.2 ”

San Andreas 62 8% 0.1-02

*Measured from the intersection of Branch and Mason Streets

County and Cities of San Luis Obispo

the vicinity of Arroyo Grande considered to be potential sources of relatively strong
ground shaking.

With a high probability for producmg a major earthquake in the near future, the San
Andreas fault and the offshore Hosgri fault present the most hkely groundshakmg hazard-
to Arroyo Grande. Other faults that have the potential to generate strong ground 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 rerurn interval, on
one of these closer faults is lower, the peak ground acceleration that could result froma -
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 ihat aré underlain bylayers of unconsolidated, recent alluvial
soil material have an increased risk of éxperiencing the damaging éffécts of ‘groundshaking, -
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 Regulafions

The City of Arroyo Grande has adopted the Uniform Code for Building Conservation.
This 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 City of Atascadero is proximal to active and potentially active faults capable of
producing strong ground motion in response to seismic events. Table 4-10 lists faults in

- the vicinity of Atascadero considered to be potential sources of relativelystrong ground

shaking.

With a high probability for producing a major earthquake in the near future, the San
Andreas fault presents the most [ikely soutce of groundshaking 1o Atascadero. The closest
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Table 4-10: Sources of Ground Shaking in the Vicinity of Atascadero’

Rinconada .3 7 Ve S 0.4-06
La Panza 15 7 5 01-04
Los Osos 23 7 5 0D.1-02
Hosgri 35 7 Va b 12 0.1-02
San Andreas 43 B8 Y 8 0.1-02
Blind Thrust 5 7% A 0.1-05
Black

Mountain

*Mleasured from El Camino Real and Traffic W ay - [ .

mapped fault is the potentially active Rinconada fault which has the potential to generate
a magnitude 6% to 7% earthquake with an estimated ground acceleration in the range of
0.4g to 0.6g., which, if 1 were to occur, could have a widespread damaging effect on the
City: Other faults that have the potential to generate strong ground motion in Atascadero
include the active Los Osos and Hosgn faults but are located at some distance from the
City and therefore pose a lesser ground motion hazard. In addition to the mapped faults,
there is also a potential for strong ground motion associated with earthquakes on
hypothesized buried thrust faults beneath the La Panza and Santa 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 Municipal Code.

Grover Beach

Groundshaking Hazard Porential

The City of Grover Beach is proxunal to active and potentlaﬂy active faults capable of
producing strong ground motion in response to seisimic 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 Wilmar Avenue, Pecho, Orcurt 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

Wilmar Avenug 1 G 4 01-0.7
Blind Thrust 3 7% 6 03-0.7
Palnt San Luis
Los 0508 7 5 0.1-0.4
Pecho 3 6t «0.1- 0.3
Casmalla-Oroutt- 19 7% 6 0.1-0.4
Little Pine
Hosgr 21 7% 5% 0.2-03
Rinconada 23 % 6l 01-0.3
Los Alamos- 27 7 6%, 0.1-0.2
Baseline
San Andreas 66 B g 01-02

*Measured from Grand Avenue and North 8th Sireet

Ordmances and Regulafions
In Grover Beach, the UBC was adopted by Ordinance No 95-5, whlch amended Municipal

Code section 8101-8110.

Morro Bay

Grovndshaking Hazrard Potential
The City 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 major earthquake in the near future, the San
Andreas and the offshore Hosgri fault present the most likely sources of groundshaking
to Morro Bay. Other faults that have the potential to generate strong ground motion in
Morro Bay include the active Los @sos fault, and the potentially active Wilmar Avenue,
Rinconada, Pecho (offshore) and Santa Lucia Bank (offshore) faults: In addition to.the »
mapped faults, there is also a potential for strong ground motion assocmted with
earthquakes on hypothesized buried thrust faults beneath the coastal area.

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

Blind Thrust

Sarta Lucia
Hosari 14 74 8% 02-03
Los Osos 5 7 il D1-05
Pecho 21 BV 3 0.01-0.2

Rinconada 24 7% B % 01-02

Wilmar Avenue 21 6 ¥ 4 0.03-0.2
San Andreas 64 LA ' 0.1-02

*Meaasyred fiom the Embarcadero and Harbeor Street.
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Portions of Morro Bay that are underlain by layers-of unconsolidated, recent alluvial soit
matetial 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 City Council amended Chapter 14.18 to provide for voluntary
compliance with California and Safety Codes sections 19160-19169.

Paso Robles

Groundshaoking Hazard Pofrenfial _

" The City 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 relauvely strong ground

shaking,

With 2 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 has |
the potential to generate a magnitude 6% to 7% earthquake, which, il 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 unconsohidated,
recent alluvial soil material. Areas within Paso Robles that are underlain by recent alluvial
sediments are depicted on Maps 1 and 3.

Ordinances arnJ Regulafions
In Paso Robles, the UBC is adopted in Chapter 17.04 of the Municipal Code.

- City of San Luis Obispo

Groundshoking Hazard Potential

The City of San Luis Obispo is proxu’nal to active and potenua]ly 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

Rinconada 2 T A 04-08
La Panza 32 7% 5 «0.1-03
Los Osos ’ 37 7 ] <0.1-0.2
San Andreas 38 A 8.0 0.2-0.3
Hosori .40 7 6 v 01-02
Blind Thrust 23 7% 5, 0.2-04
Black Mountain

*ldeasured from Spring Street and 11th Street,
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Table 4-14: Sources of Ground Shaking in the Vicinity of San Luis Obispo

Lios Osos 4 7 5 0.2-06
Biind Thrusts 0 7 Y% 5% 0.2-06
Poitt San Luis
Biack Mountain

Rinconada 13 7% 6V 0.2-03

Wilmar Avenue 14 6 4 ' <01-0.3
Pechuo 19 FRA 3 <0.1-0.2
Hosgri 24 7% B 01-02

LaFanza 27 T 5 <01-023

Sah Ahdreas 57 A 3 p1-02

*ldeasurad from Monterey Street and Oscs Street.

With a high probability for producing a major earthquake in the near future and proximity
to the City, the San Andreas fault and the offshore Hosgri faults present the most likely
sources of groundshaking to the City of San Luis Obispo. Other faults that have the
potential to generate strong ground motion in San Luis Obispo includes the active Los
Osos faults. In addition to the mapped faults, there is also a potential for strong ground,
motion associated with earthquakes on hypothesized buried thrust faults beneath the
coastal area.

Portions of the City of 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 Regulations
In the City of San Luis Obispo;the UBC is adopted in Chapter 15.04 of the Municipal
Code. S

Ligquefaction

Areas that have geology that may be susceptible to liquefaction 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 particular location. Planners and public
agencies often use mapping of alluvial areas, such as indicated on Map 3, as a guide for
knowing when they should request site-specific studies to evaluate liquefaction potential
and its -impact on development. These general maps of alluvial areas are often
misinterpreted by subsequent agencies and/or practitioners” as depicting areas where
liquefaction hazards are known to exist. Care should be exercised in how these maps afe
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
occut, 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 columu, 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.

Effects 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 sand/water mixwure, typically referred 1o 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 mayalso lead to the lateral spreading of soft saturated sods. 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 by recent tiver and flood plain .| .
deposits. Table 4-15 summarizes a general guide for assessing the vulnerabﬂlty 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 very 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 ((FTp), Tulare Formation (Tt} and unnamed valley sediment ((QTu),

Table 4-15: Vulnerability to Liquefaction

Recent sediment Qa Uneconsolidated sand, gravel, sit, and clay deposits. High

Guartern ary Sediments Qoal,Qt, Qds, Qos | Generally unconsalidated to pooily conselidated with MModerate
and Formations deep ground water.
QTp, QTL QTu

Weakly cons alidated to poorly indurated sand, grawel,
sitt, and etay alluvial formation.

warious Pliocene and older | Consolidated bedrock L
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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 undetlain 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 crecks and drainages may have limited areas that have a high potential for
liquefaction hazards to exist. These inland communities include Nipomo, Santa Margarita,
Templeton, and San Miguel. Large portions of the County east of Highway 101 are
undetfain by Quarternary age formational sediments and alluvial materials that have a

a geologlc unit actually contains potentially liquefiable rnatenals and if they require
mitigation for development. :

Arroyo Grande

Liquefaction Haxard Potential

The areas of Arroyo Grande that have a high potentlal 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

101 and Branch Street are underlain by older Quarternary sediments comprised of sand -
dune deposits (Qos) and the Paso Robles Formation (QTp) that have a moderate potential

to be undetlain 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

Liguefaction Hazard Pofential

The areas of Atascadero that have a high potential 1o be underfain by potentially liquefiable
sediments are those areas underlain by younger alluvium (Qal).. Portions. of the Gty in . -
the low lying areas adjacent to Atascadero Creek, Graves Creek, and the Salinas Rivér are

mapped as being underlain by younger alluvium. Other portions of the City are

undeveloped. A majority of the City 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 -
matetials, and if they require mitigation for development.

- Grover Beach
Liquefaction Hazard Pofential
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
Creek. Areas underlain by dune sand (Qds) and older sediments that have a moderate
potential to contain liquefiable matenals 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, similar to tsunami runup. The intensity of
the damage caused by a seiche is proportional to the magnitude and proximity of the
event causing the seiche, and the amount of freeboard present at the time of the seiche.
Freeboard is defined as the vertical distance from the free surface of the water to the top
edge of the containment structure.. : - :

Effects of Tsunami

The threat of tsunami-related damage is primarily confined to low-lymg coastal areas. If
the gradient is shallow; tsunami waves can travel upstream into river channels. The primary
effects of a tsunami can be widespread destruction and damage to coastal structures. In
1964 in Crescent City, California, tsunami waves up to 20-feet high caused more than $11
million dollars in property damage and resulted in 11 deaths.

According to Kilbourne and Mualchin (1980a), the following historical tstnami have -
occurred in the area:

Table 4-16; Historical Tsunamis

168" Unknown Morro Bay Unk nown

1878 Unknown Morro Bay Unk nowun

1927 Locat Pismo Beach 1.8 maters (5.9 feel),

1946 Alewttiah Trehch San Luis Obis pe Bay 1.2- 1.5 metars (3.9- 49 faed)
1860 Chile-Peru Trench Central Coast #1410 maters (33 feet)

1964 Gulf of Alagka Central Coast 51,0 maters (>3.3 feat)

. Specuiative

Reportedly avetopped the sand spit that separates the bay fromthe ocean (Asduith, 1975),

Large tsunamis have not been common on the Central Coast of California. So few
tsunamis have been recorded that the historical record is not extensive enough to develop
accurate recurrence predictions. The largest recorded tsunami to affect California was
caused by an earthquake in the Santa Barbara Channel in 1812. Resulting tsunami ranup
waves are reported to have been up 1o 50 feet above sea level at Gaviota, and 35 feet
above sea Jevel at Santa Barbara.

PG&E (1973) reported that the historical record for San Luis Obispo County includes
no tsunamis that have exceeded the normal tidal range. PG&E (1973) suiggests that faulting
in the offshore area could generate tsunami wave height as great as six feet. In San Luis
Obispo County, coastal areas near Port San Luis, Cayucos, and San Simeon were designated
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" "underkin by older alluvium (Qoa), old dune sand (Qos), Franciscan Formation (KJf),

Morro Bay

Liguefaction Hazard Potenfial

The areas of Morro Bay that have a high potential to be undetlain by potentially liquefiable
sediments are those areas underlain by beach and sand dune deposits (Qs) and younger
alluvium (Qa). A majority of the City is underlain by these alluvial, estuarine, beach and
sand dune deposits. High ground water levels can be expected in the Embarcadero area
and other beach front areas. Flood plain areas along Chorro, Little Morro and Morro
Creeks are also underlain by younger alluvium (QQa). The higher elevations of the Cityare

and volcanic (Td) bedrock, and have a moderate to nil potential to be underlain by
liquefiable sediments. Site-specific studies are needed to evaluate if a geologic unit actually
contains potentially liquefiable materials, and if they require mitigation for development.

Paso Robles

Liquefaction Hozard Potenfial

The areas of Paso Robles that have a high potential to be underlain by potenually hquef1able
sediments are those areas underlain by younger alluvivam (Qa). Geologic mapping indicates
that most of the City of Paso Robles is underlain by Jate Pleistocene and older alluvial
deposits (Qoa) and Paso Robles Formation ((QTp) that have a moderate potential to be
underlain by liquefiable soils. Portions of the City that are located on recent alluvium in
the low lying areas adjacent to the Salinas River (or its tributaries) appear to have the
highest potential for liquefaction. Site specific studies are needed to evaluate if a geologic
unit actually contains potentially liquefiable materals, and 1f they requlre mlugation for
development. B - S

City of San Luis Obispo

The areas of the Gity of San Luis Obispo that have a high potential to be underlain by
potentially liquefiable sediments are those areas underlain by younger alluviumn (Qua). Most
of the City of San Luis Obispo is underlain by alluvium. Other portions of the City that
are underlain by older alluvium are considered to have a moderate liquefaction potential.
Areas of the Citylocated on Monterey Formation, Franciscan Formation, or other bedrock
units have a very low to nil liquefaction potential. Site specific studies are needed to
evaluate if a geologlc unit actually contains potenually hquef1able materials, and if they
require mitigation for development. - : e

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 County
could be affected by tsunami caused by fault-related ground displacement on a local
offshore fault, or on a more distant fault. A common source of tsunami affecting California
in the past has been earthquakes on faults off the coast of Chile and the North American

coast (up to Alaska).

In the open ocean, tsunami waves have a long wavelength (distance from the crest of one
wave to the crest of the succeeding wave) normally over 100 miles, and a verylow amplitude
(height from crest to 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.
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as having a “potential danger” from tsunami. This potential hazard level was the lowest
tisk 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 500-year tsunami runups n
the study area based on far-field source generation locations (such as the Aleutian or
Chile-Peru Trenches). On the basis of their study, the estimated tsunami runup along the
- Cayucos/Motro Bay coastline is approximately 9.5 feet to 24.2 feet for the 100-year and
500-year events, respectively. Those runups were calculated using astronomical high tides,
and compare well with recorded tsunamis that have occurred in Crescent Gity and other
locations along the California coast. However, according to Kilbourne and Maulchin
(1980), the worst case scenatio would occur if a tsunami oceurred during a meteorological
high tide (storm surge), which would add an estimated 14.5 feet (4.5 meters) to the runup
values calculated by Houston and Garcia (1978). Thus, with a worst case scenario, the’
estimated tsunami runup for the 100-year and 500- 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 submatine landslides. It is difficult to model |
the tsunami runup magmtudes based on local events; however, it is thought that local |
events can generate tsunami of equal magnitudes as far-field tsunami sources (Kllbourne
and Mualchm 1980a). SN

- San Luis Obispo County e

Tsunami Hazard Pofential .

The tsunamt hazard for the San Luis Obispo County coastal areas is greatest for those
communities or portions of communities located below the estimated elevations for the
100- to 500-year events, that is, below elevation 24 and 39 feet above mean sea level,
respectively. In general, much of the coast of San Luis Obispo County is protected from
tsunami hazards by wide beaches, coastal dunes, or sea cliffs that provide protection to
coastal developments. Coastal developments most vulnerable to the tsunami hazards are
those located near mouths of coastal streams that drain into the Pacific Ocean, such as
San Simeon Creek in San Simeon; Cayucos Creek, Little Cayucos Creek, Old Creek and. |
Willow Creek in Cayucos; Morro Creel and Alva Paul Creek in Morro Bay; Chorro Creek |
in Morro Bay and the South Bay area; San Luis Obispo Creek in Avila; and Meadow
Creek and Arroyo Grande Creek in Oceano. The sevenity of the exposure to the tsunami
hazard will varylocally depending on specific natural and artificial coastal conditions.

Seiche Hozard Potential

Seiches could occur in any reservoir located in the County; and in Morro and San Luis
bays. According to Kilbourne and Mualchin (1980a), seiches have been recorded in San
Francisco, Monterey, and San Pedro bays. The extent of potential seiche runup within |
Mortro Bayls unknown, but 1s thought to be less in magnitude than the affects of potential
tsunami.

Arroyo Grande
Tsunami Hazard Potenfial
The City of Arroyo Grande has no coastal exposure and is therefore not vulnerable to

tsunam hazards.
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Atascadero
Tsunami Hazard Potential
The City of Atascadero has no coastal exposure and is therefore not vulnerable to tsunami

hazards.

Grover Beach

Isunami Hazard Potentiol

Specific analyses have not been performed for Grover Beach to estimate the potential
tsunami runup height. The tsunami hazard is greatest for that portion of the community
located below elevations of the 100-year to 500-year events, that is, below elevations 24
and 39 feet below mean sea level, respectively. Additional areas of potential hazard are
along the mouth of Meadow Creek. In general, portions .of 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 dependmg on SpeC]fIC natural and artificial
coastal conditions, s : . : :

Morro Bay

Tsunami Hazard Potential

Specific analyses have not been performed for Morro Bay to estimate the potentlal tsunami
runup height. The tsunami hazard is greatest {or that-portion of the community located
below elevations of the 100-year to 500-year events, that is, below elevations 24 and 39
fect 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 duneés, or bluffs.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 Potenftial
The City of Paso Robles has no coastal exposure and is therefore not vulnerable to

tsunami hazards.

San Luis Obispo }
Tsunami Hazard Pofential
The City of San Luis Obispo has no coastal exposure and is therefore not vulnerable to

tsunami hazards.

Slope Stability

Hazard Description

Landslides result when the driving forces that act on a slope (ie. the weight of the slope
material, and the weight of objects placed on it} are greater than the slope’s natural resisting
forces (the shear strength of the slope material). The down-slope movement-of  earth
material, either as a landslide, debris flow; mudslide, or rockfall, are part of the continuous,
natural process of erosion. This 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 streamn, or by ground shaking
caused by an earthquake. Slopes can also be modified antificially 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. Conversely; areas
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with little topographic relief underlain by geologic formations of high strength generally
have a low potential for slope-related hazards. There are numerous factors which effect
the stability of the slope, including: slope height and steepness, type of materials, material
strength, structural geologic relationships, ground water level, and level of seismic shaking,
Slope steepness or gradient is an important consideration with regard to slope instability
Slopes with an inclination of 5 horizontal to 1 vertical (Sh:lv, about 11 degtees) are
normally 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 2hilv in weak materials are prone to long term instability. Generally, sandy or

granular soils and rock units are stronger and less likely to be associated with large scale
landsliding then are soil and rock units composed of fine- gramed silt and clay

In manyslope failures, water is an important component. Water adds to the weight of the
slope matenial, 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 (Le. through irmigation, septic
systems, and changes in drainage) or naturallyas 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/ geotechnical study of ‘the
existing geologic conditions, and by implementing afi-appropriately engineered grading |
plan. Many jurisdictions have adopted specific guidelines for geologic/ geotechnical studies
in hillsides areas. COMG (1997) provides minimum standards for geologic studies to
address slope stability issues. Mitigating landslide hazards
after development occurs, however, can be constrined
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 matenial. 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 obtamned

Rotational Faliure
{no structural control)

a0 2 {one controlling discontinuity}
~ 1" L
Lo

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.

Technical Background Report

Wedge Failure
{contrutiad by
two intersacting
discontinuities)

Effect of structure on planar slope failures.
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Effects of Landslides

Downslope movement can range from the almost tmperceptible creep of soil and rock
matetial to the sudden mass movement of an entire hillside. Soil creep generally produces
{issures in the soil, cracked building foundations, tilting utility poles and trees, and damaged
underground utilities. Mass slope movement durng a landslide can cause substantial
damage to buildings, roads, and infrastructure. Sudden slope movement can also result in
permanent changes to topographyand drainage patterns, such as the temporary damrning
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. Critena that-were. used:to evaluate:the-
potential for landslide hazards as shown on Map 1, as well as factors that can be Lndlcatwe
of slope instability locally, are summarized below: :

Table 4-17; Landslide Hazard and Slope Instability Potential .

Potential

Criteria Used to Prepare Map 4

. Additional Criteria Indlcame of Slope
" Instahility

Law

Slopes gradients of lessthan 20 percent, and no
pravious landdides have heen mapped..

Geologic units not susceptible to slope nstability
such as Cretaceous sandstone and hard
volcanic rocks. Flat Iving terrain with no previous
knowdedge of slope instability in that area.

Moderate

Slopes oradients exceed 20 nercent, and no
previous: fandslides or formations having a
knawn pronensity towards dope instability have
heen mapped in that area.

Flat Wino or favorable oriented bedding
consisting of geologic units not susceptible to
slope instability. Few Known cases of distress to
buildinag or infrastructure resulting from slohe
instahility. Areas within 100 feet of a slopes
steeper than 60 percert consisting of potentially

"| “unstable malerials, or areas undérlain by pooty.:|”

consaolidated or weak rocks such . as the Paso
Robles  Formation. Pismo  Formatian  or
gguivalent.

High

Slopes gradierts exceed 90 percent ar the slope
gradients exceed 20 percernt and are undetiain
by forimations known to have & propensity for
slope instability, creep, and landshding. These
forrrations are mostly the Franciscan rmelangs,
sernentine. Monterey Fommation. Tora
Forration, Rincon  Formation,  Atascadero
Formration, and other Cretacenus to Jurassic
age shaies

Highly fractured rocks or farmations having
rnoderately sloping adverse bedding conditions.
Distress to other buildings and irdrastructure is
common. Areas with slope wash/colluvium,
Areas within 200 feet of an isolated landslide
ieas than 500 feet wide (at its widest poind).

Very High

Mapped landslide features.

Slopes having  adversely oriented bedding,
joints, of Taulting. Wet slopes showing signs of
creep, Or springs. There arg many occurrghees
of known distress to buildings and infrastructure
in the area. Hurmmocky topoaraphy sugoestive
of soil creep. Areas within 300 feet of a large-
scale landslide complex or isolafed dides that
are greater than 500 feet wide (at their widest
point).
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Landslide Hazard

In San Luis Obispo County, there are several geologlc
formations commonly associated with slope stability
problems. As noted on Map 4, those geologic units
include the Franciscan, Rincon, Toro, and Monterey
formations. Of these, the Franciscan is the most,
notorious formation known for slope instability.
Numerous landslides within the Franciscan complex
" are observable along the Highway 1 corridor from
San Luis Obispo to San Simeon. Numerous landslides
have also been mapped in the Franciscan and Toro
formations along Highway 101 on the Cuesta Grade.
Landslides in the Franciscan formation have impacted
residences, roadway facilities, pipelines, and other
infrastructure n the County The Rincon and Toro formations 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 formations located in the County that present a moderate slope stability hazard
potential include the Quaternary bedrock units such as the Paso Robles Formation and
formations of equivalent age and composition. The susceptibility of areas underlain by
these formations to slope stabihty impacts will vary based on a variety of site specific

factors, such as slope, the otientation of bedding planes, fainfall, characteristics- of ‘the' |

" overlying soil, and the type and extent of proposed slope modifications. In somé areas,
slopes may be stable in a natural condition, but alterations to the hillsides to accommodate
wrban 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 necessaryto determine the hazard potential
and to identifly 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 nearlyall of the formations and are generally related
to steep slopes, adverse geologic structure, weak or
weathered formations, 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 COMG (1997) and other
agencies.

Siate water line, Reservoir Canyon.
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Ordinances and Regulations

The Uniform Building Code, which has been adopted by the County of San Luis Obispo
with certain amendments, requires that site specific investigations be performed for
development located in hillside areas. Investigations and practices typically required for
hillside development include the following:

* Conduct thorough geologlc/ geotechnical studies by qualified geotechmcal
engineers and engmeenng geologists.

* Require both engineering geologists and geotechnical engineers durmg 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 22/23.05.020 et. seq. of the San Luis Obispo County Land Use-Ordinance 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

permits, procedures for reviewing and approving grading pernits, inspection requirements

for completed grading projects and erosion and drainage requirements, Section 22/

23.07.080 defines general requirements for identifying Gealogic Study Areas (GSA) that-
would require a geology report to address landslide hazards. -

Arroyo Grande

Landslide Hazard Pofential

A majority of the existing development in Arroyo Grande is located on gently inclined

alluvial valley sediments and the hilly terrain north 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 City. The potential for slope instabi]ity in the sloping :
terrain can mostly be mitigated by applying building code requirements that provide

minimum requirements {or building construction and grading on sloping ground as those.

formations. However, there are relatively steep hillsides and canyons near the City, 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 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 City of Arroyo Grande
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 geolog1sts
* Require both engineering geologists and geotechnical engineers during construction
to confirm preliminary findings reported durmg 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.
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* Mandate coordination between the civil engineer and the project engineering geologist
and geotechnical engineer during construction grading.

* Require mitigation of onsite hazards caused by grading that may affect adjoining
properties, ncluding erosion and slope instability

Title 7, Chapter 1, of the Arroyo Grande Municipal Code provides development standards
adopted by the City pertaining to excavation, grading, erosion, and sediment control.
~ This chapter specifies performance standards and other requirements intended to protect
" "public health and safety and minimize hazards from excavation and filling activities.

Atascadero

Landslide Hazard Pofential

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 Monterey formations,
~and Cretaceous-age unnamed, Franciscan, Toro, and Atascadero formations (Dibblee,
1971, 1973, 1974). The potential for slope instabtlity 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 undercutting 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 Cretaceous formations are exposed along the eastern ﬂa.nk of
the Santa Lucia Mountains (Hart, 1976) These formations are the predominate geologic
unit in the hilly southwestern portion of the City. In this area, Hart (1976) mapped 50
separate landslides encompassing 268 acres. The City has recently made repairs in this
area to roadways damaged from landsliding. Although some of the mapped landslides
may now be 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
ptior to development for projects planned in those aréis. General guldehnes for those
studies are presented in publications by COMG (1997) and other agencies. :

Ordinances and Regulafions

The Uniform Building Code, which has been adopted by the City 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 geotechmcal engmeers
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 City 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 faitly 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 2 potential for shallow
slope failures in loose dune sands on areas of steep terrain. The potential for slope
instability in the sloping terrain ¢an 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 bylarge landslide features
or notoriously unstable formations. '

Ordinances and Regulations )

The Uniform Building Code, which has been adopted by the City of Grover Beach with
certain amendments, requires that site specific investigations be performed for
development that is located in hillside areas. Investigations and pracnces that are. typlca.lly-‘
required for hillside development include the following. :

* Conduct thorough geologm/ geotechmcal studies by quahﬁecl geotechmca.l engineers
and engineering geologlsts

* Require both engineering geologists and g_eotechmcal 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,

* Requlre mitigation of on-site hazards caused by grading that may affect adjoining -
propexties, including erosion and slope instability: :

Sections 8400 through 8423 of the Grover Beach Municipal Code provides development .
standards adopted by the City 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 Porential

Numerous studies have documented unstable, landslide prone slopes in the Morro Bay
area east of Highway 1 and north of Highway 41 (Coast Laboratories, 1975; Staal, Gardner,
and Dunne, 1987; Earth Systems, 1995; Fugro, 1997). Many of 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 City where steep topographyand 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 prior to development for projects planned in those areas. General
guidelines for those studies are presented in publications by COMG (1997) and other
agencies.

The potential slope instability is greatest in the hilly areas of the City. The potential for
slope wstability in the slopmg terrain can mostly be mitigated by applymg building code
* requirements that provide minimum requirements for building construction and grading
on sloping ground, as these areas are not known to be undetlain by large landslide features
or notoriously unstable formations.

Ordinances and Regulations

The Uniform Bullding Code, which has been adopted by the Gy of Morro Bay with
certain amendments, requires that site specific investigations be performed for
development that is located in hillside areas. Investgations and practices that are typically
- required for hillside development include the following,

* Conduct thorough geologic/ geotechnical studies by qualified geotechnical engineers
and engineering geologlsts

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

* Require cestification of the proposed buﬂding site stability in relation to the adverse
effects of rain and earthquakes prior to the issuance of. bujldmg perrmts .

- *  Mandate coordination between the civil engineer; and the project engineering geologist |

and geotechmcal engineer dunng construction grading,

* Require mitigation of on-site hazards caused by grading that may alfect adjoining
properties, includifig erosion and slope instability.

General Plan policies S-6.1 and S-7.1 and Coastal Plan policies 9.04 and 9.07 require that
geologyand soils reports be prepared o identifyand evaluate potential adverse conditions
from grading activities in specific areas of the City.

Paso Robles

Landslide Hazard Pofenftial

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 Formation (Dibblee, 1971, 1973;
Hart, 1976). However, the Paso Robles Formation contains localized areas of relatively
weak clayunits, which are susceptible to small- 1o large-sized landslides. These landslides
are not well mapped regionally, but are often idemified by site specific studies.

The 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 concerns in this
area is generally low. The bedrock strata is locally folded and faulted and is subject to
localized undercutting by streams or development. If the bedding becomes laterally
unsupported, there is an increased potential for instability. Appropriate geologic studies
should be performed prior to development to evaluate this increased level of rsk. General
guidelines for those studies are presented in publications by COMG and other agencies.

Ordinances and Regulafions
The Uniform Building Code, which has been adopted by the City of Paso Robles with

certain amendments, tequires 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

¢ Conduct thorough geologic/ geotechnical studies by quahfied geotechnical engineers
and engineenng geologlsts
* Require both engineering geologists and geotechnical engineers during construction
to confirm preliminary findings reported duning 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 Code provides development standards that have:

been adopted bythe City 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.

City of San Luis Obispo
Landslide Hazard Pofential :
A majority of the development in San Luis Ob15p0 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 City, as well as along the flanks of ‘the Morros; are underlain by-the Franciscan +:-
melange, which is the source of significant slope instability Areas of the City 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 by CDMG

(1997) and other agencies.

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

*  Conduct thorough geologic/ geotechnical studies by quahhed geotechmcal engineers
and engineering geologlsts

* Require both engineering geologists and geotechnical engineers dunng 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
Jacks a rigid framework is compaction of the aquifer. The water itself supports patt 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 overying
rocks packs the grains together more closely. This can not only reduce permanently the
capacity of the aquifer, but also cause serious lowering, or subsidence, of the ground
overlying the aquifer. Areas most vulnerable to subsidence are those underlain by loose,
comptessible 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 settling of buildings. Symptoms of settlement
or subsidence are cracking around door frames and windows, tilting of structures, and
popping or breaking of glass from windows.

‘County of San Luis Obispo

Subsidence has been documented along Los Osos Valley Road in the southern part of
the City 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 southem coastal areas, and in the eastern part
of the County. There are no known reports of subsidence in these areas. Subsidence and
associated impacts on existing buildings has been documented in the Cuyama 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 County. :

Arroyo Grande
There have been no known repotts of subsidence in the City of Arroyo Grande. However, |
there may be potential for future subsidence problems because much of the community
1s underlain by potentially compressible clay alluvium. Future studies should consider the
potential for subsidence due to lowering ground water levels within the saturated 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 Cuy of
Atascadero.

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

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

Paso Robles

Alluvial deposits along the Salinas River and their tributaries have a long history of water
well use and heavy ground water extraction. Howevet, the soils and aquifer materials are
generally too coarse, and extraction are relatively limited, to pose a significant potential

Technical Background Report County and Cities of San Luis Obispo
99



subsidence problenm. There have been no known reports of subsidence in the City of
Paso Robles.

City of San Luis Obispo

Subsidence has been documented along Los Osos Valley Road in the southern part of
the City of San Luis Obispo. The subsidence occurred as a result of ground water
extraction from municipal wells that resulted in settlernent 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 thac affect residents in San Luis Obispo County are not
limited to geologic processes, and fire- and water-related hazards. A variery of other
hazards, resulting primarily from man-made conditions, can result in public safety
risks, Evaluated in this chapter are safety hazards resulting fiom the use and
" transportation of hazardous materials, radiation from the Diablo Canyon nuclear
power plant, clectromagnetic fields created by electrical transmission lines and
household appliances, structures that may be unsafe in an earthquake, airport
operations, and dead or dying trees.

Hazardous Mcrerials

Morc than 60,000 chemical substances are manufactured in the United States, and-

are used extensively for induserial, manufai:turing, comimercial, agricultural, and
household use. The benefits that are derived from such extensive use of chemicals
ate significant; however, the mismanagement of these substances can cause healih,
safety, and environmental impacts. ' '

Hazardous materials use in manufacturing is widely known; however, hazardous
materials are also commonly used by agricultural, commercial, and service
establishments that are located throughout San Luis Obispo County, Examples of
common businesses that rely on the use of hazardous materials tnclude automobile
service stations, hospitals and medical labs, dey clcaners, water treatment faciliries,
agricultural producdon, and a varety of light manufacturing uses. Households are
also a major source of hazardous material use and hazardous waste generation,
resulting from the use of paints, solvents, cleaners, pesticides and other similar
products.

Due to the widespread use of hazardous materials, accidental releases ar user locations
are likely ro occur from time to time. These types of incidents arc usually small and
are contained quickly with lirtle risk to the public"The most significant risk resulting
from an uncontrolled telease of hazardous materials is likely to result from ‘thé

transporration of large quantities of these substances through the County using

wruck or rail transportation. Another potential soutce of a hazardous materdals release
in San Luis Obispo County is from a limited number of underground pipelines that
predominately carry petroleum products. In the event of a leak or rupture, these
pipelines could result in significant health and safety
impacts, as well as environmental damage.

Effects of Hazardous Material Releases

Most hazardous marerial incidents thar may occur
within the County will be small isolated cvents that
can be contained quickly and with minimum impact
to health and safery. A large or highly toxic release
of hazardous marterials, however, may require
evacuation of the affected arca, technical expertise
to control the event, and limitarions on access to
the arca of the release. Other short- and long-tetm
impacts may include surface and ground water
degradation, air pollution, fire, explosion, and health
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Bleeder line, Farrall Road, Arroyo Grande.

impacts to wildlife, livestock, and humans. Clean-up of hazardous material releases
may also result in significant expenditures of public funds.

Hazardous Material Management Regulations

The growing public concern regarding the use and possible mismanagement of
hazarcous materials has prompted the passage of numerous federal, state, and local
regulations tegarding their use, storage, transportation, handling, processing, and
disposal. Many of the regulations pertaining to the use and storage of:hazardous
materials at individual businesses are contained in the Uniform Fire Code, which
has been adopted by the County. Regulations pertaining to the transportaton of
hazardous materials are contained in the California Vehicle Code.

Regulations pertaining to local monitoring and control of hazardous material use
by businesses are contained in’ California Health and Safety Code (section 25550 et
seq.). These regulations require businesses that use or store hazardous materials in
excess of specified quantities to provide information regarding the type and amount
of hazardous materials that are used onsite, and to prepare emergency response
plans that are to be implemented in the event of a hazardous material release.
Businesses are also inspected on a periodic basis to ensure that handling, storage,
and disposal practices conform o regulatory requirements. These regulatory
requirements ate commonly referred to in a “Business Plan” In San Luis Obispo
County, the County Environmental Health Department has been appointed as the
administering agency for Business Plans. In addition to the requirement to prepare
Business Plans, businesses that use or store specified quantties of subseances that
have been listed as “acutely hazardous marterials” may be required to prepate a Risk
Management and Prevention Program, which describes specific safety and recotd
keeping measures, and potential consequences of a materials releasc.

Hozardous Material Release Response

To address the potential for an uncontrolled hazardous material release in San Luis
Obispo County, and to ensure that adequare resources are available to respond to a
significant hazardous material release, the County Office of Emergency Services
has prepared a Hagardons Materials 1 ///ﬁgmgf Regporse Plar (/994} The objct_tlvcs
of this plan are to:

Protect the public in the event of a hazardous marterial emetgency; .
Provide rapid and effective warning to citizens that may be affected by a
hazardous material release;
* Idendfy the responsibilitics 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 matetials release in San Luis Obispo
County that occurs off of a state highway, the fire agency of
jutisdiction where the release has occurred has incident command
authority. For hazardous material teleases that occur on highways
or other roadways that the California Highway Patrol (CHP)
has jurisdicrion 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
Department, which may provide the only response ro small
hazardous material release incidents,
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© “jurisdiction with a managément responsibility for a hazardous material release.

The California Department of Fish and Game (CDFG) responds to hazardous
material incidents for the purpose of minimizing impacts to fish and wildlife. The
DFG also serves as the lead state agency in determining the completion of cleanup
when natural resources are threatened. The US. Department of Defense and the
U.S. Department of Energy are responsible for hazardous materal incidents that
involve their respective facilities. Hazardous material releases that occur in or that
contaminate marine waters fall under the junsdiction of the US. Coast Guard and
the CDEG. A “Unified Command” is used when there is more than one agency or

Due to the common threat that a hazardous material incident could occur anywhere
in the County, the County of San Luis Obispo, all seven cities, fire departments
located throughout the County, and a variety of other agencies and jurisdiction,
have entered into a regional hazardous material cooperative agreement which
provides mutual aid response to ‘hazardous materials emergencies. This program
has resulted in the creation of a specialized team of personnel to respond to hazardous
material emergencies.

Having a comrhon 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
teamn members 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 transpottation
routes such as U.S. 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 rnajor mcorporated 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 matetials
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 uncontroﬂed release of hazardous
materials.

Although the most significant nisk of a hazardous matetial 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 canr 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 inventoties 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 are used. In ..

addition, Environmental Health and other agencies perform ins pectlons of these facﬂmes R
to ensure compliance witlrstate and federal standards. :

Arroyo Grande

The most significant hazardous material-related risk in Arroyo Grande results from
the transportation of hazardous materials along US. 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 matenals along US. Highway 101 and the Union Pacific
Railroad, which are used to ship thousand of tons of hazardous materials each year.
Highway 101 runs through the center of Atascadero and a major release of hazardous
materials on this roadway would have the potential to expose a significant portion
of the City’s population to significant health and safety impacts. The Union Railroad
tracks are located along the 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 matenial-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 envn‘onmental
damage.

There are no particular areas within Grover Beach with large concentrations of industrial
or other types of land uses that use large quantities of hazardous matenals 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 | s i
.- 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 Motro 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 US.
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 milroad 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 Department regardmg 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 miaterial concem 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 Gity’s beaches. When
this occurs, the City/County hazardous material response team is called.
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Other hazardous material concerns pertaining to the City of Morro Bay are related to the
location of various petroleum industry facilities that are located in or near the Gity. These
facilities include several pipelines and the Estero Marine Fuel Terminal that is located to
the north of the Cuy.

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 materals: each year.
Highway 101 and the railroad tracks run through the center of Paso Robles and a
large release of hazardous matenals 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 Ketleman
Hills hazardous waste disposal facility in Kings County. Paso Robles possesses 19.9
pércent of all stationary hazardous materials generators in San Luis Obispo County.

City of San Luis Obispo

The most significant hazardous material-related risk in the City of San Luis OblSpO
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
the City and a large release of hazardous materials on either of these major
transportation cortidors 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 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. et

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 Code. While most of these businesses do not store large amounts of hazardous
materials, there are several industrial uses that use and store substantial quantities of
hazardous materials (Redel, 1997).

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 megawatts. 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 vsed 10
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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Table 5-1: Diablo Canyon Power Plant Protective Action Zones (PAZ)
und Publlc Educullon Zones (PEZ)

PAZ 1 This area extends two miles from the plant and includes identified residences, and isolated hilf areas.

PAZZ This zone extends six miles from the plant and includes identifiad residences, the plant access road, upper
sagments of See Camyon and Prefumo Canyon Roads, Montana de Qro State Padk, and isolated hill
aleas.

PAZ 2 Awila Beach, Part San Luiz, Pitate's Cove, San Luis Bay Estates, Avila Read, San Luis Bay Diiﬁe. Sea
CanyonRoad, Squire and Gragg Canyons, and Sunset Palirades.

PAaZ 4 Prefumo Camyon Road, Los Osos Vallay Road betwean Tueti Road and Feothill Bhed. extending out about
10 miles.

PAZS Baynood Park, Las Osgos, Turri Raead, Les Oso0s Valley Road west of Turri Road, Clak Valley to the north
about ten miles from the plant

PAZBG City of Pismo Beach, Shell Beach south of Spyglass Drive.

PAZT7 Frice Canyon Road and kolated hill areas north of Pismo Beach,

PAZ B City of San Luis Obispo, Cal Poly, Calfornia Men's Cofony, Camp San Luk Obispo, Cuesta College,

O'Conner W ay, Orcutt Road north of East Corral de Piadia Creek, Edna, County Club, Ciestmont Drive,
and Davenport Cieek area.

PAZ S State Route 1westof Cuesta College, City of Moo Bay, Cayuces, Whale R ook Reserveir area.

PAZ 10 C ity of Arroyo Grande, City of Grover Beach, Oceano, Haloyen and Pismo State Beach.

PAZ 11 Canyen area north of Five Cities that is bounded b\.r Pnoe Canyon, Drouit Road Huasna Creak, and the
northern limits of Amoye Grande and Pismo Beach!

PAZ 12 Nipomeo Mes a north of Willow Road, TlenegaValley, Oceanc Dunes State Vehicie Reoreational Area,

PEZ 13 Nipemo Mesa south of Willoww Road, Nipomo Valley, Santa Maria Valley north of the Santa Maria and
Cuyama Rivers.

PEZ 14 U.S. 101 north of San Luis Obispo, Sarta Margarita, isolated hill areas north and east of San Luis Obispo
within 20 miles of the piant.

PEZ 15 Route 1 north of C ayucos, Old Creek Road, State Route 44, kolated hill areas north and east of Cayucos
and Morre Bay within 20 miles of the plant.

Source; San Luis Obispo County OES, 1897,

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 radicactive marterial,
the plant is provided with multiple safety systems and barriers. These systemns, however,
cannot provide absolute certainty that a system failure will not occur. To prepare for
potential emergency sitvations 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 docurnent
called the County/Cities Nuclear Power Plant Emergency Response Plan. Updated
information 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 planning purposes: the Basic Emergency Planning Zone, and the Public
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PROTECTIVE ACTION ZONES
ZONE 1: 2-MILE

, ZONE 2: 6-MILE
To Paso Robles, Mid-State . .
Fairprounds and Camp Roberts ZONE 3: Avila/ San Luis Bay / See
Canyon / Squire Ganyon
Atascadero .

ZONE 4: Prefumo Canyon / Los
Osos Valley

Cayucos ZONE 5: Baywood / L.os Osos

ZONE &: City of Pismo Beach

ZONE 7: Indian Knob / Price
Canyon

ZONE 8: San Luis Obispo Area
ZONE 9: Morro Bay / Cayucos

ZONE 10: Five Cities (Southern
Porlion}

o) ‘ : ZONE 11: Orcuft Rd. / Lopez Dr./
_ Pt. Buchon Route 227
c ZONE 12: Nipomo North of Willow

Read

« Diable Canyon™
Nuclear Powe .
O Rame PUBLIC EDUCATION ZONES
»
> Pt. San ZONE 13: Nipomo
& e ZONE 14: Cuesta Pass / Santa
S E Grover Bcaf}| Margarita
A LY i

Oceano

ZONE 15: Route 41 / Old Creek
Recad :

Diable Canyon (
Nuclear Pover Plant

~ To Alan Hancock
i - ; College and Santa Barbara ™

Counly Fairgrounds in
_santa Maria

Basic Emergency Planning Zone

Public Education Zone n oo [t h

Protective Action Zone Number i

Major Evacuation Ro -

) utes MILES

Note: Varying shades are ONLY to help

visually serarate zones,
Source: San Luis Obispo County 1997 imetgency Planner, p. 35
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Education Zone. The Basic Emergency Planning Zone is roughly a 14-mile circle around
the power plant. Since it is unlikely that the 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 determine what, if any, emergency response actions would be
required in any of the Protective Action Zones: the amount of radicactive 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 bass. ‘

In addition to FEMA, agencies such as the Nuclear Regulatory Commussion (INRC) and
state Departrnent of Health Services (DHS) provide oversight and guidance on many
health related issues. These 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 chemical 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 for the possibility of a transportation accident involving hazardous
substances, all seven incorporated cities, all other fire agencies in the county, and a number
of county agencies participate in the Regional Hazardous Materials (Faz Mat) Response
Team. The Haz Mat Response Team is jointly made up of every fire department in the
county, as well as the County Environmental Health Department, and has firefighters
trained to the highest level of hazardous matenal response, including incidents involving
radiological materials.

While the transportation of radiological waste is regulated by the federal govemnment,
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 US. Department of
Energy has provided such training to local agencies. Similar tramning would be needed
for response agencies in this area. Federal agencies generally work with local governments
" to plan and prepare for transports of radiological and similar wastes.

Emergency Alert System

Formerly known as the Emergency Broadcast System, the Emergency Alert System s 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
mote 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 matenial incidents, dam fallure or tsunami, Sirens are tested on an annual
and quartetly basis. -

Evacuation ,

If it is determined that certain Protective Action Zone areas should be evacuated,
the Early Waring 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 Robetts to the north, and the Santa Barbara County Fairgrounds
in Santa Maria to the south. Plans for providing public transportation to the
evacuation centers have been developed, and include specnflc collectlon pomts
where bus transportatlon would be prov1ded e

Sheltering

Sheltering means staying inside with all doors, windows, and ventilation systems
closed. Sheltenng reduces exposure to radloactlve 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 bulldmg can reduce exposure by up to 80 percent.

School Evacuation

Public, private, and parochial schools w1thm the Basu: Emergency Plannmg Zone
have developed emergency plans that would be implemented in the event of a
power plant emergency. As a precaution, public school officials: may decide to
close their schools and move students to an Evacuation Center for School Children
before any public action is required. If an 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 College in Santa Mana.

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

Clothes Dryer 4.810 110 15t 20 0.1te 1
Clothes Washer 23t 3 0.8t0 3.0 0.1te 0.498
Coffe Maker - 8t 20 0810 1.2 S oD
Toasters 10 ta BO 06t0 7.0 <0.9to 0.11
Itans 1210 45 1.210 3.1 0:1te 0.2
Can Openers 1200 10 9000 3140280 ’ 05t0 7.0
Mixers 58 to 1400 5 te 100 0.15t02.0
Blenders S0 to 220 5.2t0 17 03to 1.4
Vacuum Cleaners 220 to 41300 2010 120 1.2t0 18
Paortable H eater © 11te 28D 1.5t0 40 0.1to 25
H air Diyers 3 o 1400 0,410 70 <0.1t0 2.8
Electrie Shavars 14t0 1600 0.81to 90 <0.1t0 3.3
Televisions 4.81t0 100 0.4t 20 <0110 1.5
Flugresceant Fixtures 40 to 123 2 1032 ’ <0.1t0 2.8
Power Saws 200 to 2100 910 210 02% 10
Drills 350 to 500 221031 - 05t 20

Source: Calfornia Dept. of Health Services 1992

Notification of Unusual Event

'This classification is declared for an abnormal condition at the plant, that indicates a
potential degradation of the level of safety at the plant. No releases of radioactive
“material requiting offsite monitoring are expected unless further degradation of
safety systems occurs, '

Alert .

An alert would be declared for an actual or potunml ﬂ.ubsranual degradation of the
level of safety at the plant. This would prepare emergéncy personnel to respond if |
necessary. Any radioactive releases would be expected to be limited to a small fraction
of the EPA Protective Action Guideline exposure level, but would not be expected
to requite protective action beyond the plant boundary. Farly warning sirens would
not likely be activated and news reports would provide information abour the situation.
Other official actions that may take place include the possible closure to Monrana de
Oro State Park and the closure of certain public schools. '

Site Area Emergency

A site area emergency would be declared in the event of an actual or likely faiture of
plant functions that are needed for public safety. If a radioactive release occurred, it
would not be expected to require protective measures farther than one-half mile from
the plant. f evacuation or sheltering is recommended for the public in any Protecrive
Action Zone, sitens would be sounded and the Emergency Alert System would be
activated to provide further information.
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General Emergency

A general emergency would be declared if very abnormal plant conditions caused or
might lead to actual or imminent core degradation ot melting, with potendal 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 Emnergency Planning Zone may
also be required.

Flecfromagnetic Fields

The most common type of electricity that is used in the United States is alternating
current (AC), where the current does not flow steadily in one direction but moves back
and forth at a rare of 60 times per second. Whetever there is electtic cutrent, there are
also electric and magnetic fields which are created by the electric charges. Electric fields
arise from the amount of the charpe, and magnetic ficlds resule from the motion of
the charge. - ' '

Electric fields are measured in term of volts per meter (V/m) or kilovolts (1000 voits)
per metet (kV/my). The careh has a natutal static clectric field of about 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 houschold appliances cteate
an electric field derived from the voltage on the appliance even when not in use, if the
appliance is connected 1o an electrical supply. Electtical fields may be effu.rwdy shiclded
or blocked by objects such as earth, tiees, of buﬂdmg:,s o

Magnetic ficld intensity is medsured in units feferved to a “Gauss” (rhymes with |
“mouse™). Values are also repotted in milliGauss (0.001 Gauss = 1 mG). The
earth has a narural static magnetic field of approsimately 0.05 Gauss or 500 mG at
middle latitudes. Unlike electric fields, magnetic fields cannot be blocked by
structutes. ’

Electric and magnede fields are created by high voltage electric wansmission lines,
distribution lines that bring electricity into structures, and from all common
household appliances that use electricity, The strength of electric and magnétic fields
thar are produced by the transmission and use of electriciry diminish’ quickly as the:
distance to the source of the field increases. Table 5-2 indicates how rapidly the strength
of magnetic fields from common houschold 'qnplmncu dmmpatu as distance 1s mcrcas(,d
from the source. '

Other common sources of magnetic ficlds 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-tays and microwaves, For example, x-rays
have so much energy that they can “ionize™ ot
break up molecules such as the DNA that makes
up human genetic material. Microwaves are
absorbed by water in dssue, and by doing so,
the water and tissue is heated. Radio frequency
fields from radio and television transmitters are
another step “weaker” than microwaves.
Although they alternate millions of dmes per
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second compared to electric fields that alternate 60 times per second, radio frequency
fields lack the energyto ionize molecules, and can only heat body tissue when a subject
is very close to the source. Electric and magnetic fields, by contrast, do not have enough
energy to break chemical bonds or to heat body tissues.

Because electric and magnetic frequency fields that are usually present in the environment
do not tonize 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 thése weak fields.

Current scientific research has focused on exposure to electromagnetic fields (EMF)
rather than electric fields. Although preliminary studies have raised the possibility
of emotional, behavioral, and reproductive effects, the greatest public concern
has arisen because of media reports about epidemiological studies showing a
statistical association of magnetic fields with cancer. Epidemiological studies.relate .
| the occurrence of disease in human populations to exposures suspected of being
causes of disease. The epidemiological studies have yiclded 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 “Eralnation of the Potentia! Curcimggenicity of
Electromagnetic Freld?” which reviewed epidemiological and laboratory studies.
The report concluded the because of uncertainties 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
mnvestigation 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 any specific numerical .
standard in association with EMF until we have a firm scientific basis for adopting any
particular value” This decision also included requirements for developing design
guidelines for utilities to use in reducing EMF from new and upgraded facilities at no
or low cost. No or low cost is defined as being less than four percent of the total cost
of a budgeted project.

Due 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 distance 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 more
feet away from the line, depending on its height above the ground. Under these
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conditions, the magnetic field under the line is probably less that 120 mG. One hundred
fect away, the magnetic field strength drops to about 15 mG, and 300 feet away the
ficld 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 times of peak elecuriciry usage.

Based on a graph of efetr field swengths provided from the Southern California
Edison Company, and not scieatific 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 2 network of power transmission
lines as well as a number of substations and swirching stations. There are also two
major power generating facilities, including the nawsral gas burning facility in the
City of Morto Bay and the Diablo Canyon nuclear power plant, High volrage
transmission lines that emanate from these plants are also located throughout the
County. The prior figure depicts the location of major electric power lines and
facilities that are locared in San Luis Obispo County.

At this time, the evidence of potential health hazards from the delivery and usage -
- of electric power is incomplete and inconclusive. A substantial amount of research
has been conducted; however, more is needed to answer the many questions and
uncertainties that must be resolved to formulate sound public policy. Undil the
necessary information is available to make informed decisions about exposure to
EMFs, individuals and the County and citics may wish to consider adopting a
“prudent avoidance” strategy. Prudent avoidance means adoptng measures to avoid
EMF cxposures when it is reasonable, practcal, relatively inexpensive, and simple ro
do so. For individuals, this may mean notusing electric blankets, moving the computer
monitor further away from the user, and avoiding the.use of electric appliances when
manual powered appliances are also available. For jurisdictions, this may mean adopting
new development standards that minimizes EMF exposuze near sensitive areas (e.g.
schools, playgrounds, and hospitals), minimizing the creation of new EMTE fields in
areas with existing high exposures, informing citizens of projected EMF strengths
during the design or environmental review phases for new subsrations, transmission
and distribution lines, and limiting public exposure to EMFs in siting new substations
and transmission/distribution lines when practcal alternatives exist.

Structural Hazards

In a strong earthquake, gencrally of Richter magnitude 5 or more, any type of structure
may expericnce some level of damage resulting from ground shaking, This damage
may range from minor cosmetic damage, such as cracked plaster, to complete structural
failure and collapse. If a structure is inadequately designed or constructed to withstand
the forces of earthquake caused ground shaking, the level of damage thar may be
suffered is likely to be high. After each major carthquake, important lessons are learned
regarding the ability of structares to resist the effects of groundshaking, and updated
building codes incorporate these lessons as new conseruction requirements. As a result,
modern building techniques incorporate numerous design and construction methods
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to help buildings and other structures resist the forces of
carthquake caused ground shaking.

Itis generally not economically or structurally feasible to build
a totally earthquake-proof structure. Thetefore, there is a certain
level of earthquake-related damage risk associated with all
structures, The level of risk that 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
earthquake, and the probability that a structure will fait during
an eatthquake. 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-citical” structures.

The performance of a structure in an earthquake will be
influenced by many factors; however, sttuctures with similar
construction materials and building techniques generally exhibit
similar response characteristics. Factors thar can influence
building performance in an earthquake can include site specitic
geologic conditions; the shape of the building and other
structural design characteristics; the magnitude and duration
of strong shaking and other eaithiqlinke characteristics; building matcrial; dnd
construction quality. Certain types of building materials and construction techniques
have demonstrated the ability to resist strong ground motion better than other types
of building techniques and materials. Listed below is a brief summary of some of the
carthquake response characteristics thar are typically associated with diffetent types of
building construction materials.

Wood Frame Buildings

Small one- and two-story wood frame structures generally withsrand the effects of

“ground shaking quite well: ‘Fhese:buildings rarely collapse, primarily becauase of their

flexibility and light weight. Large wood frame buildings of two stories. or more may
be badly damaged during an earthquake, bur usuatly do not collapse. Unfortunately,

~wood frame buildings are prone to damage by fires that often occur after a large

carthquake.

Steel Frame Buildings

These structures are very flexible and will usually survive ground shaking well. As in all
types of structures, defects in construction such as pootly welded structural members
can result in increased levels of damage.

Reinforced Masonry Buildings

When propedy designed and constructed, reinforced masonry stractures 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 potential for collapse than wood and
steel frame steuctures. Improper concrete mix, structure design, or inadequate
reinforcement will substandally increase the potential for structural 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 heavyand brittle, and typically provide little earthquake resistance. In small earthquakes,
unreinforced buildings can crack, and in strong earthquakes, they have a tendency to
collapse. These types of structures pose the greatest structuml 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 pootly 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 Califomnia legislature
passed Senate Bill 547 (Government Code section 8875 et seq.). This legislation went
. into effect Janary 1, 1987, and required all cities and counties located in Seismic Zone 4
(this includes San Luis Obispo County) to conduct an inventory of potentially hazardous
structures, including unreinforced masonry buildings. After the survey was completed,
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
Commission. SB 547 requires the inventory and establishment of a mitigation program
that, at minimum, includes notification to the legal owner that the building is considered
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 County of San Luis Obispo adopted -
the Uniform Code for Building Conservation as part of Title 19 (Building and
Construction Ordinance) of the County Code. Surveys that were conducted to
identify potentially unsafe unreinforced masonry buildings identified about 80
structures that will require modifications to meet specified earthquake resistance structural
standards. Identified structures that require seismic retrofit are generally located in various
areas, mostly urban. The County’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 City of Arroyo Grande adopted
the Uniform Code for Building Conservation. 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 City 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 City of Atascadero adopted
Ordinance No. 226, which amended Title 8 of the Atascadero Municipal Code to include
the requirements of the Uniform Code for Building Conservation. Surveys that were
conducted to identify potentially unsafe unreinforced masonry buildings identified 20
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structures that will require modifications to meet specified earthquake resistance structural
standards. The City’s ordinance implementing SB 547 requires the owners of identified
unreinforced buildings to demolish or complete retrofits to the structure prior to the
year 1996, However, at the time this report was produced, the City’s ordinance
implementing SB 547 was being revised in order to extend the retrofit deadline.

Grover Beach

To comply with the requirements of SB 547, the City of Grover Beach adopted
ordinance number 95-5 (Municipal Code section 8103) which adopted the
requirements of the Uniform Code for Building Conservation. Surveys that were
conducted to identify potentially unsafe unreinforced masonry buildings originally
identified 19 structures that required ‘modifications to meet specified earthquake
resistance structural standards. These structures are located on Grand Avenue. The
- City’s ordinance implementing SB 547 does not have a deadline date.

Morro Bay

To comply with the requirements of SB 547, the City of Morro Bay Municipal
Code section 14.18 adopts the requirements of the Uniform Code for Building
Conservation, Surveys conducted to identify potentially unsafe unreinforced -
masonry buildings identified 15 structures that would require modifications o meet
specified earthquake resistance structural standards. These structures are generallylocated
in the downtown area (Morro Bay Boulevard and Main Street). Four of the buildings
were retrofitted in 1992-93 and all building owners were served with an-erder to comply -
with the Gity’s Municipal Code sectiori 14.18 in 1991. In 1996, the City Council ariended
section 14.18 of the Municipal Code to provide for voluntary compliance in dccordance
with California and Safety Codes sections 19160-19169.

Paso Robles

To comply with the requirements of SB 547, the City of Paso Robles adopted Ordinance
No. 696 which adopted the requirements of the Uniform Code for Building Conservation.
Surveys that were conducted to Ldentlfypotentla]ly unsafe unreinforced masonry buildings
identified [structures that will require modifications to meet spe(:lfled carthquake resistance
structural standards. Identified structures that require seismic retrofit are genem]ly located
in the downtown area. The City’s ordinance implementing SB-547 fequirés the owners
of identified unreinforced buildings to demolish or complete modifications.

City of San Luis Obispo
To comply with the requirements of SB 547, the City of 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 identified unreinforced buildings to demolish or complete
maodifications to the structure prior to the year 2017. In the interim, property owners are
required 1o 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 nsk of an aircraft
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accident and ate addressed by each airport’s land use plan adopted in compliance with
Section 21675 of the California Public Utilities Code. Noise occurting at thc:c aiepotts, is
addressed in the Noise Element.

San Luis Obispo

This is the largest airpost in the County, providing commuter 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 smaller companies also
provide regular and charter service. The airport is located south of the City of San Luis
Obispo in the Edna Valley. The area to the east of the airport is undeveloped property (at
vatious times large projects have been proposed for this area) and vineyards. Sutrounding:
the airport is the industial and commercial area known as the “Airport Area” of the
County. This area has long been under consideration for annexation to the City and will
continue 1o develop, Most aircraft risk would be to properties to the west and northeast
of the airport.

Paso Robles

The second latgest airport in the County is located in the northeast portion of the City of
Paso Robles, near the California Youth Authority facility. As well as thar facility, this
municipal airport is near low and medium densiry residential uses in the Jardine Road
area to the east. Areas north and south of the airport are relatively undeveloped. The
airport is used primarily by private aircraft, although on occasion (usually because of fog)
tlights will re-route to Paso Robles from San Luis Obispo. The aitporr also has an active
sky diving business (15 to 20 flights per week). There have been occasional conflicts (real
or perceived) between aireraft and jumpers. The airport is also used extensively by state
fire fighting aircraft during wildland fite season.

Oceano

"The smallest of the three atrports, Oceano is mostly used for private aircraft. The airport
is located south of the comnunity of Oceano. It has a single runway which has row of
crop ficlds to the cast; and a residential area and the Pacific Ocean to the west,

Hazardous Trees

Matuge trees can be an integral part of a community, often providing a distinctive appearance
and helping ro establish and define the character of the comumuniry. Examples of how trees
can help to define the idendty of 2 community can be seen in several locations in San Luis
Obispo County. These examples include the Monterey pine trees of Cambria, eucalyptus
trees of the Nipomo area, and the oak trees of the Paso Robles area. To help preserve trees
from indiscriminate or unnecessary removal, the County of San Luis Obispo Land Use
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Ordinance (section 22.05.060) specifies conditions
where a pegmit is required to be obtained prior to
the removal of certain trees within ugban and village
ateas. One of the ctiteria for removing a tree is when
it is “dead, discased beyond reclamation, ot
hazardous.”

.

A condition that is threatening the health of the
Monterey pine trees in the Cambria area is the pine
pitch canker, This disease, native to Mexico and the
southeastern United States, was first found in
California in 1986. Since then, it has been found in
16 counties, and is spread by insccts, 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 Monterey pine ecosystem. Monterey pine trees were ence common along
the California coast approximately 11,000 years ago, but changing weather conditions,
and more recently, development pressure has limited the occurtence of nadve Monterey
pine trees. Large native stands of the trees are now only found in the Ano Nuevo,
Monterey, 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 pré)perly
removed, it not only becomes a threat to spréad the disease, but can also fesult in a safety
threat, as a large dead tree is a fire hazard as well as presenting the potential to become
uprooted and to fall during a storm. The proper and dmely removal of dead trees from
the Cambria area has recently presented problems, particulatly when the dead tree(s) is
located on a vacant lot, or a lot with an absentee owner. This can become a problem
becanse trees that are infected with the pine pitch canker can die so rapidly, the property
owner(s) may not be aware that a problem exists. -

Rodon Hazards

Radon is a naturally occurring g that is produced by the breakdown of uranium in soil,
rock, and water, Radon cannot be defected by sight, taste, or smell, and it is estimated to
cause berween 7,000 and 30,000 lung cancer deaths per year, The most common source
of exposure to radon is from the accumularion of the gas inside structures, The Surgeon
General and EPA recommend 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 recommended. Based on indoor

tadon data from the EPA/Srate Residendal Radon Survey of
California conducted during 1989-90, the average indoor
“radon Jevel for the 15 residences surveyed in San Luis Obispo
County 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 foundadon. Because of this difference in pressure,
radon can be drawn 1nto a structure through foundation cracks
and other openings. Two factors that contribute to a stracture’s
indoor radon levels are the geology the structure is founded
on and the construction of the stucture, Stuctutes founded
on uranium sources of geologic formations 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 eU concentrations.
Also soils with high permeability allow movement of radon gas to a greater extent than
low permeability soils. The construction of a structure also atfects the indoor radon
level. Structures that are well sealed but allow infiltration through the foundation are
more likely 1o 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 systerns.

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 systems designed to expel-

radon gas and improve the circulation of air throughout the structure.
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