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THE GENERAL PLAN 

Grover Beach's General Plan is composed of sections caJled "elements". Each element focuses upon 
a topic as required or allowed by State law. Each elcment calTies equal weight and must be 
consistent with the other elements. The following elements comprised the Gcneral Plan on 
July 1, 1999: 

Element Title 

Land Use 

Housing 

Circulation 

Open Space and Conservation 

Parks and Recreation 

Noise 

Scenic Routes 

Safety 

Seismic Safety 

Adoption or Last 
Major Revision Date 

1217192 

1014193 

1/18/88 

816173 

7115191 

6121193 

1112181 

113177 

912175 

The City Planning Department is CllITently updating and combining the Safety and Seismic Safety 
elements. Some elements may be combined in the future. 
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Introduction 

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

• be ready for disaster, and 

• manage development to reduce risk. 

The Erst part of this element addresses the Erst premise - emergency preparedness. Most natural disasters 
will require the combined efforts of our emergency service providers. The provision of emergency services 
requires trained people, good infonnation, high quality and well-maintained equipment, reliable 
communication systcms, and steadfast commitments. 

The remaining sections of the element describe the various types of disasters, focusing principally on Ere, 
flood and geologic hazards. Their purpose is to describe the physical effects of the disaster and provide 
standards for reducing the risk of exposure to the hazards. When distilled, the rules are quite simple: build 
above tbe floodwaters, where the Ere fue! is low, and on stable ground. . 

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

The residents of Grover Beach are subject to a variety of natural and human-caused hazards. Natural hazards 
are processes such as earthquakes, landslides, and flooding, and have been occuning for thousands, even 
millions of years. These natural processes have played an essential role in shaping the topography and 
landscape of Grover Beach, and become "hazards" when they disrupt or otherwise affect the lives and 
property of people. Human-caused hazards often occur as a result of modem activities and technologies . 

. These potential hazards can include the use of hazardous materials, and buildings that may be unsafe during 
a strong earthquake. 

There is oftcn little that can be done to prevent natural hazards from occuning. Furthermore, our society has 
become so dependent on the benefits of modem technology that it may not be desirable to eliminate the 
activities that result in human-caused hazards. Both natural and human-caused hazards, however, can be 
influenced by human actions. These influences can have a positive effect by reducing the potential impact 
of the hazard, or can have a negative effect by making the consequences of the hazard more severe. An 
example of a positive effect would be making land use decisions that minimize the placement of structures 
in areas subject to flooding or severe geologic hazards. A negative influence may include actions such as 
allowing extensive development in a fire prone area that has poor fire Eghting services. The safety element 
should guide land use decisions towards minimizing loss and damage from hazards. 
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To minimize loss from hazards, resources must be committed. While it would be desirable for communities 
to provide the maximum1cvd of safcty from all potential hazards, this is generally not feasible. Therefore, 
hazard reduction efforts are often based on the concept of risk reduction. Risk that is associated with natural 
and human-caused hazards can be separated into three general categories for the purposes of this element: 

Acceptable Risk. This is the level of risk below which no specific action by govel11mcnt is dccmed 
to be necessary to furthcr reduce the conscquences of a hazard. 
Unacceptable Risk. This is the level of risk above which specific action by government is deemed 
necessary to protect life and property. 
Avoidable Risk. This is a hazardous risk that can be averted while still achieving the individual or 
public objective. 

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

Severity of Potential Losses. Will the loss from a'l1 event be large or small? Potential losses 
inclnde loss oflife, injury, property and environmental damage and loss of function. 
Probability of Loss. How often is the event expected to occur? The prohahility that hazards will 
occur should be evaluated in light of their possible effect on structures or human activities. 
Capacity to Reduce Risk. What financial and human resources are available'! Risk reduction 
depends on current technology, availahle financial and human resources, and established priorities. 
Adequacy of Knowledge. How well do we nnderstand the risk? This is an important factor in 
estimating the probability that a hazard will occur. 

In making land use decisions, the severity and the probahility of loss should be considered. 

Relationship to. Other General Plan Elements 
The Safety Element is one of several Elements that comprise the General Plan. Section 65300.5 of the 
California Government Code requires the General Plan and its Elements to he "an integrated, internally 
consistent and compatible statement ofpolicies ... " 

The Safety Element is closely linked to the Land Use and Open Space Elements of the General Plan. The 
Land Use Element designates the general distribution of land uses within the planning area, as well as 
standards for population density and building intensity. To avoid unreasonable public risk, the Land Use 
Element must take into account the public safety hazard identification and evaluation in the Safety Element. 
By limiting development density in areas that may be subject to sil,'11ificant geologic and other safety hazards, 
the risk ofloss of life and propeliy can be minimized. One of the pnrposes of the Open Space Element is 
to preserve open space for public health and safety, including areas that reqnire special management and 
regulation because of hazardous or special conditions (e.g., earthqnake fault zones, flood plains, unstahle soil 
areas, and high fire risk areas). 
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Limitations 
The Safety Element provides a general evaluation of potential public safety hazards on a citywide basis. The 
hazard identification and evalnation is based on general literature available at the time of the Element's 
preparation. No site-specific evaluations were performed for this Element. 

The Safety Element is intended to be used for general land usc planning purposes only, and should be used 
to identify whcre dctailed site investigations would be required for new development. However it should 
be an important reference guiding all land use decisions. 

Legal Requirements for Preparing a Safety Element 
Tbe Safety and Seismic Safety Elements first became mandatory parts of the General Plan in 1975 when the 
California Legislature adopted Senate Bi11271. This legislation required cities and counties to adopt, at a 
minimum, General Plan policies relating to firc safcty, flooding, and geologic hazards. In 1984 the 
Legislature adopted Assembly Bill 2038 which expanded the list of mandatory issues that were to be 
evaluated in the Safety Element. This legislation also combined the Safety Element and the Seismic Safety 
Element into a single document. The Safety Element should provide the direction and resources to belp 
reduce death, injuries, property and environmental damage, and the economic and social dislocation resulting 
from natural hazards. While it is required to focus on fire, flooding, geologic, and seismic hazards, 
jurisdictions may address any relevant safety issues that arc considered imporiant. 

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

In the following sections, several components appear regularly: 

Preparedness. The element begins with this as a separate topic. Each subsequent area has a 
preparedness component. It is essential to maintain our ability to respond to natural and man-made 
disasters. 
Education. An informed citizenry will can'y on their activities in a way that reduces the potential for 
disaster to occur or be exacerbated and will be better equipped to deal with disasters when they occur. 

Existing Environment. The built environment can be improved to reduce the threat of disaster. This 
is geared mostly towards improving structures and their surroundings. 
Land Use Planning. Future development should always be planned with careful consideration 
toward reducing the threat of property and environmental loss. While many considerations are involved 
in development, safety should be paramount. 

Each section contains some or all of the following components: 

Goal. Goals are the desired end state or condition that we would like to achieve. 
Policy. Policies define the approacb to achieving goals. 
Implementation Measures. Implementation Measures arc specific actions the City or other 
interested parties should take. They take the form of standards (regulatory mechanisms) or prol,,'rams 
(other advisory actions that are not regulatory). 
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Photo 1. IJeach at end a/Orand Avenue. 
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Emergency Preparedness 
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GOAL 1: Attain a high level of emergency preparedness. 

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

Policy 1.1 Response 
The City shall support the response programs that provide 
emergency and other services to the public when a disaster 
occurs. The Police and Fire Departments shall respond to 
emergencies as specified in the City's Emergency Response 
Plan. The focus of response activities is saving lives and 
preventing injury, and reducing immediate property damage. 

Implementation Measures: 

Program 1.1.1 The City will continue to provide 
adequate funding for the City's Firc and Police 
Departments to ensure the readiness of response teams 
and the smooth implementation of emergency response 
plans. 

Program 1.1.2 The City will work before disasters 
occur to make sure thcre are few or no bureaucratic 
obstacles to performing emcrgency operations. This will 
include supporting efforts to ensure the City's 
compliance with the Standardized Emergency 
Management System, an emergency rcsponsc and 
coordination system used throughout California. 

Program 1.1.3 The City will establish a program to 
reduce the time and effort required to get permits to 
perform emergency repair work. To the extent that it Plxxo2. Fi,eStalUm 

can be done beforehand, the City will provide the 
Community Development Department with sufficient resources to procure permitting assistance. (For 
example, work in riparian corridors may requirc permits from the U.S. Fish and Wildlife Service, 
California Department ofFish & Game, and perhaps the Army Corps of Engineers.) 

Policy 1.2 Emergency Preparedness 
The City shall continue to improve preparedness prob'Tams that educate and organize people to respond 
appropriately to disasters, including education and awareness programs for individuals,families, institutions, 
husinesses, government agencies and other organizations. 
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Implementation Measures: 

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

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

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

Policy 1.3 Coordination 
Coordination shall be improved among City, County and State programs, and among others working to 
reduce the risks of disasters. This should also include improved coordination with the news media. This will 
result in more effective preparedness, response and recovery from disasters. 

Implementation Measure:: 

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

Program 1.3.2 The City will continue to improve information transfer to the media during 
emergencies. Official liaisons should meet with the City's Public Information Officer on a regular basis 
to improve coordination. 

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

Policy 1.4 Information Systems and Research 
The City shall expand and keep current the database of safety related information. Knowledge about 
disasters and the area we live in is growing. New information must be made available to the public and 
decision-makers. The City's GIS data shall be regularly updated as new information becomes available. 

Implementation Measures: 

Program 1.4.1 The Community Development Department will maintain the City's Geographic 
Information System (GIS) including the data layers of this Safety Element. The Community 
Development Department will continue to build the City's GIS with additional data as it becomes 
available. 

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

Program 1.4.3 The Police and Fire Departments wiIl revise the Emergency Plan, required by the 
Califomia Emergency Services Act, according to the policies and projections in the General Plan. Local 
emergency service agencies should review their responsibilities and capabilities in light of this revision, 
and consider the potential for over-reliance on mutual-aid agreements during disasters. 
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Policy 1.5 Risk Assessment 
The City shall continue investigations and pro!,'rams that reduce or eliminate long term risks. New 
development in the City shall be designed to withstand natural and manmade hazards to acceptable levels 
of risk. Risk assessment activities, effectively carried ont, can improve the efficiency and reduce the cost 
of rcsponsc and recovery ii·om disasters. 

Implementation Measures: 

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

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

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

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

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

Policy 1.6 Critical Facilities, Recovery & Reconstruction 
After a major disaster, the City shall assist public 
and private efforts that must be made for short-term 
and long-tcrm rebuilding, the provision of housing 
for those displaced, resumption of services, and 
resumption of business and government [unctions. 
In order to make this effort effective, critical 
facilities must be maintained and upgraded as 
technology and population demands increase. 

Implementation Measures: 

Program 1.6.1 The City will provide 
comprehensive assistance to all agencies and ~··~~.·.·~~;~{i 

thl'ough planning, engineering and funding. 
Critical facilities shall be maintained for 
organizations involved in disaster recovery rii~~iii~1!~ti~'ifi1i~~~~~ 
responsivcness to disasters. .~~·~i~.ij· 

Program 1.6.2 The City will advocate the 
expansion of State and Federal relocation PJlOtO 3. City HaD. 
assistance funds and programs to aid persons 
and businesses displaced from hazardous 
buildings. 
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Water Hazards 

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

Exposure of the public to water-related hazards can result from flooding, dam failure, and beach erosion. 
Flooding and its effects are issues of concel11 throughout the City, especially in the South Grover Beach and 
Wcst Grover Beach Neighborhoods where stOlm drainage basin capacity and drainage structures are 
deficient. 

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

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

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

Policy 2.1 Flood Hazards 

The City will strictly enforce flood hazard regulations (Flood 
Plain Ordinance, Flood Plain Combining District, etc.), both 
current and revised. FEMA regulations and other 
requirements for the placement of structures in flood plains 
shall be followed. The City will maintain standards for ~~~~ 
development in flood-pronc and poorly drained areas. C' 

Phow 4. Florxi prorK! arm. 
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Implementation Measures: 

Standard 2.1.1 Consistent with flood hazard regulations, the City will discourage development, 
particularly of critical facilities, in areas of high flood hazard potential, The City will not allow 
development within areas designated as the 1 DO-year flood plain that would obstruct flood flow or be 
snbject to flood damage. The City will not allow development that will create or worsen known flood 
and drainage problems. 

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

Standard 2.1.3 The Public Works Division of the Community Dcvelopment Department will review 
development plans for construction of structures inlow-lying areas, or any area which may pose a serious 
drainage or flooding condition. Susceptibility to damage from flooding should bc dctermined based on 
the IOO-ycar flood. 

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

Implementation Measures: 

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

Program 2.2.2 The City will seek funding to implement capital improvement projects for low-lying, 
flood prone arcas. 

Program 2.2.3 When reviewing proposals for potential development of water reservoirs, retention 
ponds, or drainage channels, the Public Works Division ofthe Community Development Department will 
require an evaluation of potential inundation areas and design proven to withstand potential seismic 
activity. 

Tsunami 
A tsunami is a wave caused by a displacement of the ocean floor, usually by movement along a fault. As the 
wave approaches shore, it increases in size and can cause extensive damage to coastal structures. Several 
small tsunami events have been recorded in San Luis Obispo County, however, prcvious studies have 
predicted a maximum tsunami wave "runup" of approximately 9.5 feet above sea level for a I DO-year event. 
Waverunup could be increased snbstantially if a tsunami occurred during a major storm. Areas of tsunami 
hazard potential include portions of the community at elevatioIls near sea level, and along the mouth of 
Meadow Creek. 

Policy 2.3 Tsunami 
Access information to increase the understanding and response to tsunamis. 

Implementation Measures: 

Program 2.3.1 The Public Works Division of the Community Devclopment Department will work 
with statc and federal agencies to better understand the hazard of tsunamis, and potential preparedness 
l11easures. 
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Program 2.3.2 The Public Works Division of the Community Development Department will work 
with the County OES to improve the region's ability to respond to tsunami warnings provided by 
NOAA's Alaska Tsunami Waming Center. 

Dam Inundation 

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

Potential Causes of Dam Failures 
Dam failures ean result from a number of natural or human causes. Emihquakes, improper siting, fast rising 
flood waters, erosion of the dam face or foundation, and struetural!construction flaws can all contribute to 
a dam breach and ensuing release of impounded water. Other reservoir-related flooding events have resulted 
jj'ommassive, fast-moving landslides that have displaced large volumes of water contained in a reservoir. 
Such a rapid displacement of watcr can cause large quantities of water to travel over the dam, resulting in 
downstream flooding. 

Major Dam near Grover Beach 
San Luis Obispo County Flood Control District (Zone 3) 
owns and operates Lopez Dam, which has a 51,000 acre
foot capacity. This dam is under the jurisdiction of the 
State of Califol11ia Division of Safety of Dams. The 
division conducts periodic reviews to evaluate dam 
safety. Lopez Dam is slated it)r seismic improvements. 
It is being maintained at 83 percent of capacity until the 
retrofit is complete. 

Effects of Dam Inundation 
The severity of downstream effects resulting from a dam Photo 5. Lopez Dam. 
failure will be directly related to the manner in which the 
dam fails. The failure of a dam conld cause flooding, 
injury, loss of life, and property damage dne to 
inundation, erosion, dehris and sediment deposition. 
Other effects include damage to community infrastructure 
and intcITuption of public services. Health hazards from 
the release of sewage may also result. 

Complete failure of Lopez Dam would result in water 
flowing in a westerly direction, following Anoyo Grande 
Creek, and flooding an area extending approximately 
3,000 feet in each direction of the centerline of the Photo 6. Lopez Lake. 
channel. Substantial impacts to life and property would 
likely result. 
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Policy 2.4 Dam Failure 
Minimize the risk of, and those associated with, dam failure. 

Implementation Measures: 

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

Program 2.4.2 The Police and Fire Depmiments will maintain a dam failure evacuation plan with 
guidancc for public officials on cmergency notifieation and evacuation instructions, ineluding use ofthc 
emergency alert system to notify the public. 
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Program 3.2.4 The City will consider reorganization and consolidation with other fire agencies in 
the Five Cities and/or San Luis Obispo County to improve overall fire protection. Consolidation could 
include all or specific services. 

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

Implementation Measures: 

Standard 3.3.1 The City will work to achieve the response time goal. This response time will be 
based upon density of development, and the value at risk contrasted with an acceptable level of risk. 

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

Program 3.3.3 The City will work to continually improvc information resources about the location 
of firc hazard areas and the structural rcsources and other valucs at risk within them. 

Policy 3.4 Loss Prevention 
Improve structures and other values at risk to reduce the impact of fire. Regulations should be developed 
to improve the defensible area surrounding habitation. 

Implementation Measures: 

Program 3.4.1 The City will inform homeowners of the dangers and appropriate responses to fire 
and wi'ys to prevent loss. 

Program 3.4.2 The City will require a "defensible space" around structures and values at risk, able 
to provide fire fighters with enough room to defend structures and maneuver. Review of development 
plans by fire safety personnel will assure adequacy of access for equipment, water supplies, c()nstruction 
standards, and vegetation clearance. 
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Policy 4.2 Fault Rupture Hazards ( 
New development shall be located away from active and potentially active faults to reduce damage ii'om fault 
rupture. Enforce applicable regulations of the Alquist-Priolo Earthquake Fault Zoning Act pertaining to [ault 
zones to avoid development on active faults. . 

Implementation Measures: 

Standard 4.2.1 Should an active or potentially active fault be identified in or ncar Grover Beach, 
the City will require geologic studies to be performed based on the Alquist-Priolo Earthquake Fault 
Zoning Act, so that habitable structures and essential facilities will be sited away from such faults. 

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

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

Policy 4.3 Reduce Seismic Hazards 
Enforce applicable building codes relating to the seismic design of structures to reduce the potential for loss 
of life and reduce the amonnt of property damage. 

Implementation Measures: 

Standard 4.3.1 The City will prohibit the construction of development directly astride known active 
or potentially active fault zones. 

Standard 4.3.2 The Building Division of the Community Development Department will enforce 
applicable building code regulations pertaining to the design o[structures and grading relative to seismic 
hazards. 

Program 4.3.3 The Building Division of the Community Development Depmtment will review, 
amend, and adopt new Uniform Building Code requirements, when necessary, to promote the usc of 
updated design standards. 

Program 4.3.4 The City will encourage investigations to improve the existing characterizations of 
faults in areas of existing or proposed development, and their potential to generate damaging 
earthquakes, for the purpose of assisting in the design of structures to resist seismic loads. Implement 
appropriate design standards and building codes that address local seismic conditions. 
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Liquefaction and Seismic Settlement 
Liquefaction is the sudden loss of soil strength due to a rapid increase in soil pore water pressures resulting 
from ground shaking during an earthquake. Seismic settlement is the reduction of volume within a saturated 
or unsaturated soil mass due to ground shaking during a seismic event. Seismic settlement may occur 
simultaneously or independent ofliquefaction. Liquefaction potential, and its potential to present a hazard, 
can only bc assessed through site-specific studies and subsurface exploration. Map 6 at the end of this 
Element identifies areas in Grover Beach having liquefaction potential. The currently adopted Uniform 
Building Code requires that the potential for liquefaction be assessed for the design of all struclures. 

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

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

Policy 4.4 Liquefaction and Seismic SeHlement 
Require design professionals to evaluate the potential for liquefaction or seismic settlement to impact 
structures in accordance with the currently adopted Uniform Building Code. 

Implementation Measures: 

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

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

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

Landslides can result in damage to property and cause buildings to become unsafe either due to distress or 
collapse during sudden or ,,'Tadual slope movemen1. Structures constructed in steep terrain, possibly on stable 
b'Tound, may also experience landslide hazards ifthey are sited in the path of potential mud flows or rockfall 
hazards. 
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Grover Beach is characterized by fairly gently inclined slopes with gradients ofless (han 50 percent on slopes 
consisting of older alluvium and late Pleistocene dune sands. The potcntia1 for slope stability concems are 
low. Applying minimum Uniform Building Code requirements can mostly mitigate the potential for slope 
instability in the sloping terrain. 

Policy 4.5 Slope Instability 
Continue to encourage that developments on sloping ground usc design and construction :teehniques 
appropriate for those areas. The City acknowledges that areas of known landslide activity are generally not 
suitable for residential development. 

Implementation Measures: 

Standard 4.5.1 The City will not permit neW development in areas of known landslide activity 
unless development plans indicate that the hazard can he reduced to a less than significant level prior to 
beginning development. Do not permit expansion to existing structures or developments in areas of 
known landslide activity except when it will reduce the potential for loss of life and property. 

Standard 4.5.2 The City will require development proposals to mitigate the impacts that their 
projects contribute to landslides and slope instability hazards on neighboring property, and appurtenant 
structures, utilities, and roads. 

Standard 4.5.3 The Community Development Department will require proposals for hillside 
development to conduct thorough geologie/geotechnical studies by qualified geotechnical engineers, and 
to confirm preliminary findings during construction. 

Standard 4.5.4 The Community Development Department will require ccrtification ofthc 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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Other Hazards 

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

Radiation Hazards 
The PG&E Diablo Canyon Power Plant is the primary radiation hazard risk in the region. An uncontrolled 
release of radioactive material would have the potential to result in significant health and safety impacts. 
To prepare for potcntia1 emergency situations that might develop at the power plant, extensive warning, 
reporting, and response plans have been developed. Updated information regarding the Emergency Response 
Plan is distributed to the public each year. Additional potential radiation hazards include low-level 
radioactive waste from medical facilities and elsewhere. The hauling, handling and disposal of these 
materials are governed by comprehensive regulations. 

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

Implementation Measure: 

Program 5.1.1 The City will work with PG&E to review and update information about emergency 
preparedness and evacuations. 

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

Hazardous Materials 
Due to the quantity and frequency with which 
hazardous materials are shipped through the 
region, transportation-related accidents pose the 
most significant hazardous material risk (0 City 
residents. Major modes of hazardous material 
transportation include the use of U.S. Highway 
101, various state highways, the Union Pacific 
Railroad tracks, and numerous underground 
pipelines. In addition to the potential for 
transportation-related releases of hazardous 
materials, potential exposure of the publie to 
hazardous materials can result from their usc by 
industry, agriculture, commercial, and service p.~'hot;;o,J8l. ''7{,~i;~d~:;;'' 
establishments. Household use of hazardous 
materials also has the potential to result in their 
release into the environment. 
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Policy 5.2 Hazardous Materials 
Reduce the potential for exposure to humans and the environment by hazardous substances. 

Implementation Measures: 

Program 5.2.1 The City's Fire Department will review commercial and industrial uses whieh use, 
store, or transport hazardous materials to ensure necessary measures are taken to protect public health 
and safety, 

Standard 5.2.2 The City will work with CaltTans to require all transport of hazardous materials to 
follow Caltrans approved routes, with all necessary safety precautions taken to prevent hazardous 
materials spills, 

Program 5.2.3 Tbe City will inform residents along approved baul routes of the potential for hazard 
release, Develop and distribute altemate evacuation routes, in case of hazardous materials spills, 

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

Electromagnetic Fields [EMF] 
The transmission of electricity and the use of electrical appliances results in the creation of electromagnetic 
fields, At this time, the evidence of potential health hazards from the delivery and usage of electric power 
is incomplete and inconclusive, Until the necessary information is available to make informed decisions 
about possible health effects resulting from the long-term exposure to electromagnetic fields, individuals and 

. local jurisdictions may wish to consider adopting an avoidance strategy which keeps residences and 
workplaces away from high tension lines, Such a strategy would include adopting measures to avoid 
electromagnetic fleld exposures when it is reasonable, practical, relatively inexpensive, and simple to do so, 

Policy 5.3 EMF 
Reduce the potential for health hazards from electromagnetic fields, 

Implementation Measures: 

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

Program 5.3.2 The City wiJ] continue to monitor the information available regarding EMF hazards, 

Program 5.3.3 The City will keep higher density development away from large transmission lines, 

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

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

Program 5.4.1 The City will inform its citizens should any high radon risk areas be discovered and 
how to prevent future radon problems. 

Hazardous Trees 
Large eucalyptus trees exist in the City, especially ncar 
Highway 1. Several spccies of eucalyptus tend to be brittlc 
wooded with shallow roots and pose a threat to loose large 
limbs during periods of high wind. 

Pine pitch canker is threatening the health of pine trees 
throughout the region. This disease can result in the death of 
a pinc trce in a relatively short pcriod of time. If an infccted 
trce is not properly removed, it can spread the disease. The 
tree may also become a safety hazard if it becomes uprooted 
and falls during a storm. Other trees become hazards because 
of their age, loose sandy soils, or from high winds prevalent 
during storms. 

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

Implementation Measures: 

Program 5.5.1 The City will identify and maintain or 
remove trees within the City that pose potential hazards, 
paying particular attention to trecs in roadways and 
pedestrian/bicycle paths. Photo 9. E IICllI)p,,~ Tms. 

Hazards from Unreinforced Masonry Buildings 
In a strong earthquake, any type of structure may experience some level of damage resulting from ground 
shaking. Some types of construction materials generally perform better in earthquakes than others, and 
almost any material can be designed in such a manner so as to be safe during an earthquake. For example, 
modcrn structures made with wooden and steel frames, orreinforced concrete blocks, will typically withstand 
moderate to strong earthquake groundshaking with little threat of building failure or major damage. 
Buildings madcofunreinforecdmasonry, however, typically provide little earthquake rcsistance. To address 
public safety risks posed by unreinforced masonry buildings, the California Legislature passed Senate Bill 
547 in 1987. This bill required local jurisdictions to identifyunreinforeed masonry buildings, and to develop 
a program to mitigatc potentially bazardous structures. 

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

Program 5.6.1 The Building Division of the Community Development Department will continue to 
identify local unreinforced masonry buildings and require reinforcement through enforcement of 
applicable design standards. The Building Division will maintain the list of unreinforced masonry 
buildings. The Building Division will investigate funding sources to bring structures into compliance 
with applicable design standards. 

Oil Pipelines 
Two crude oil pipelines (12-inch sunm1it line and 8-inch Orcutt line) are located within the City limits. The 
francbise agreement for these pipelines is due to expire in December 2008. The City is eUITently (1999) 
reviewing a request to replace the existing franchise a),'I"eement with a new agreement that would have a 
25-year effective period with an option to extend an additional 25 years. The information provided by the 
pipeline owner, however, indicates that almost all ofthe pipelines are sitting idle. Historically, the lines were 
used to move Santa Maria Crude, which is very thick, from the tank farm in Avila Beach to the refinery on 
the Nipomo Mesa to have dilutant added. The crude that had been thinned with dilutant would then flo'Y 
back to the tank farm on the hill above Avila Beach for ultimate transport to the refinery in the San Francisco 
Bay area, via pipeline, to be refined into gasoline. Considering the environmental devastation that has 
happened at both ends of these pipelines, they may sit idle for a long time. The tank fa!Tl1 that was on the 
hill above Avila Beach has been demolished. There are no plans to reconstruct it. The potential hazards to 
the community from having oil transmission lines running under the City's streets are very significant. 

Policy 5.7 Oil Pipelines 

Reduce damage to people and property from idle or abandoned pipelines within the City. 

Implementation Measure: 

Program 5.7.1 The Public Works Department will work with pipeline owners to ensure proper 
maintenance and management of idle or abandoned pipelines within the City consistent with State policy. 
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Emergency Response & Planning 

Most emergencies that occur in San Luis Obispo Cowny can be managed by law 
enforcement, fire, rescue, and emergency medical services that are available within the 
cities and unincOlpomted areas. During a disaster or other large scale emergency, however, 
these agencies may be overwhelmed and may not have sufficient resources to respond to 
aU caUs for assistance. Additionally, disasters often create emergency situations that are 
not conunonlyfaced on a day to day basis. To effectively respond to emergencysituations, 
San Luis Obispo County has developed and adopted a number of emergency 
preparedness plans and programs. Provided below is an overview of disaster response 
and plalming progmms that have been inlplemented in the County, and the organizations 
that are responsible for developing and implementing the plans. 

San Luis Obispo County Office of Emergency Services 
'TI,e primary responsibilities of the ColwtyOffice of EmergencyServices (OES) include 
the following: 

• Planning for response to disasters and unusual emergencies throughout the 
unincorporated area of the CoW1ty. 

• Coordinate disaster response efforts of various agencies, cities, and districts throughout 
the CoW1ty. . . . 

• Provide public information to the cities and unincorporated areas of the CoW1ty . 
during a large emergency. 

• Disseminate infol1nation such as stonn wamings to the public. 
o Provide emergency planning assistance to any jurisdiction in the CoWltY. 
• Coordinate multiple jurisclictional disastertraining drills. 
• Provide information to the public on matters related to emergency preparedness 

and threats that the CoW1ty faces. 
• Maintain mutual aid procedures for public works agencies. 
• Provide nuclear power plant emergency respollse \pining to the CoW1ty, cities, and . . 

vanous agencIes. . . 
• Interact with the Fedeml Emergency Management Agelicy (FEMA), the State Office 

of Emergency Services, local govemments, 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 CoW1tY. If necessary, the CoW1ty Emergency 
Operations o,nter (EOC) would be activated to help coordinate disaster response actions. 
EOC would be staffed with representatives from the County OEe, Fire Department, 
Sheriff, California Highway Patrol, County Health Department, State Office of 
Emergency Services, the Red voss, public utilities, and other Countydepartniems. One 
of the prinlary responsibilities of EOC is to prioritize the deployment of resources such 
as fire trucks and law enforcement units. EOC establishes response priorities from 
infonnation and reports that may be received from a variety of sources, including the 
Sheriff Department's Aero Squadron which can perfornl 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 nlade through EOC 
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OES is responsible for the operation of the Emergency Alen System which is a network 
of radio and television stations that can be used to disseminate infortl1<ltion to the public 
regarding an emergency situation. To enhance existing conununication systems that may 
be disrupted after a major disaster, the services of the Amatenr Radio Services (ARES) 
organization are available to the County. ARES is made up of a group of ham radio 
operators who can provide radio conmmnication services to locations and entities 
thronghout the county and state. 

Another role of the CountyOES is to assist in emergeneyand disaster recovery operations. 
This Can include coordinating the provision of shelter for victims, follow-up building 
inspections, clean-up and repair acti\~ties, and starting the extensive financial! cost recovelY 
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 Cxoss, and other local agencies. 

Disaster Response and Planning 
Another major function of the C.Dunty OES is the preparation and muntenance· of the 
EmergencyOperations Plan (EOP). TIlis plan provides guidance, procedures, and County 
policies pertaining to emergency planning and response. It is not the intent of EOP to 
supersede the response procedures or emergency response plans that have been prepared 
by other agencies, such as the Cllifomia Department of Forestry and Fire Protection 
(CDF) or city fire departments. EOP provides support for the agencies that have the 
primary responsibility for responding.):o ,Ojn emergency incident.;EOP .is prim,rily 
comprised of five enJergency pl",l;: 1)' the EarthquakeRe;pons~ P\;ln;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 emergencyrcsponse planning and response 
progrJmis the Standardized Emergency Management System (SEMS). SEMS was created 
as a result of the 1991 East Bay Hills Fire in Oaldand, Califomia, with ,the passage of 
Senate Bill 1841 (Govemment Code section 8607). This legislation went.into effect in 
September 1994, and is intengeg,\,\, inlProve the coordinationof state and local enJergency 
response in Califomia. In response t(), $EMS legislation, and \,ther copperative efforts 
between emergency response agencies that are located in San.Luis. Obispo CoWll)\ 
enJergencyresponse plans that have been adopted by the County and each of tbe county's 
seven cities arc similar in content and fOI111at. In Grover Beach, Morro Bay, and the 
Gty of San Luis Obispo, the Fire Department is responsible for maintaining local 
emergency response plans. In Paso Robles, the Department of Emergency Services is 
responsible for maintaining local emergency response plans. In Arroyo Grande, and 
Atascadero, the Police Department is responsible for maintaining local enJergencyresponse 
p1ms. 

TIle irnplenJentation of SEMS is based on five basic functions. 'Inese functions are briefly 
described below. 

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

County (lI1(J Cities of SaIJ Luis Obispo Technical Background Rt!purt 

2 

, 



Multi-Agency Coordination 
11,is 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 depaltments. Inter-agency coordination generally takes place between different 
jurisdictions or between agencies at different levels, such as between cities, and between 
cities and the county. 

Mutual Aid Agreements 
In C1lifomia, a Mastcr Mutual Aid Agreement waS originally signed in 1950. Under this 
agreement, cities, cowlties, and the state joined togetherto provide a progrJIl). of volWltarily 
providing services, resources, and facilities to jurisdictions when local emergency response 
resources arc inadequate. To implement the Master Mutual Aid Agreement, the state has 
been divided in six regions. San Luis Obispo Q)lmty is located in Region 1, along with 
Santa Barbara, Ventura, Los Angeles, and Orange Counties. Requests for mutual aid 
services are processed through the County and State OES. 

Many agencies within San Lnis Obispo also palticipate in a number of additional mutual 
aid programs. TI,e most conU11on types of mutual aid programs are for law enforcement 
and fire protection services. Mutual aid programs have also been established for services 
such as public works, regional disaster medical/health coordination, mental health, and 
building officials. 

Operational Areas <,,-'-', 

An operational area consists of a connty, and all political subdivisions within that county. 
The purpose of the operational area is to coordinate resources and infonnation between 
the member agencies. The operational area also serves as a link in the system of 
conmmIDcations between the state's emergency operation centers and the operation centers 
of local jurisdictions. In San Luis Obispo Co,mty, the Disaster Planning Advisory 
Co'11l1-llltee (DP AC) is the organization that coordinates operational area issues. DP AC is 
comprised of representatives from the county, each city, special districts, County Office 
of Education, and other local agencies. 

Operational Area Satellite Information System (OASIS) 
OASIS is a satcllite based commUl-llcations system with a high frequency radio' backup. 

111C purpose of this system is to ensure that communications with the State Office of 
Emergency Services and other impoltant state and federal agencies is maintained during 
an emergency. 

Emergency Response Corridors and Evacuation Routes 
Response con1dors and evacuation routes are roadways that would typically be used by 
response vehicles or the general public in an emergency situation. These ro~dways ~re 
generallyanerials and other major roadways that offer sufficient width for emergency 
response vehicles. Roads that are used as response corridors/evacuation routes usually 
follow the most direct path to or from various pans of a C0111l11l1Ility. These roadwa)~, 
however, are also gcncrallyused fortraffic circulation within the connnunityand maybe 
subject to congestion which may delay emergency response times. 

TIle C',.ounty OES no longer designates celtain roadways as response or evacuation routes 
for most potential emergency situations. TIle practice of designating specific roadways 
was discontinued because an emergency situation could easily cause a dcsignated roadway 
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to be impassable or dangerous to use. "n,is was demonstrated during the Highway 41 
fire that occulTed 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 wonld be the 
most suitable roadways that are still functioning in a safe condition. 

TI,e only official evacuation routes that are still designated by OES arc roadways that 
shonld be used in the event that an evacuation of the areas sUlTounding the Diablo 
Cmyon nuclear power plant is required. The evacuation routes that have been designated 
include Highways 1,41 and 101 to the nOl1h, and :Highways 1, 101, and 227 to the south. 

Arroyo Grande 
Emergency Response Corriclors ancl Evacuation Routes 
Major roadways in Arroyo Grande that would likely be used by emergency response 
vehicles and for evacuation pmposes include US. 101, Grand Avenue/West Branch S1rCet/ 
Cupenter and Corbett CUlyon Road (Highway227), Traffic Way, Oal, Park Road,Valley 
Road, and O:telTY Avenue! Branch Mill Road. 

Atascadero ". 
Emergency Response Corriclors ancl Evacuation Routes 
Major roadways in Atascadero that would likely be used by emergency response vehicles 
and for evacuation pmposes include US. 101, Highway 41 , Traffic Way, Gubaril Avenue, 
Atascadero Road, Lewis Avenue, West Front Street, and El C1mino Real. 

Grover Beach .. 
Emergency Response Corriclors ancl Evacuation Routes 
Major roadways in Grover Beach that wonld likely be used by emergency response 
vehicles and for evacuatiOll purposes include US. 101, Highway 1, Grand Avenue, NOM 
4th Street, Atlantic Oty Avenue, FalToll Road, and Oak Park Boulevard. 

Morro Bay 
Emergency Response Corriclors ancl Evacuation Routes 
Major roadways in MOlTO Bay that would likely bc used by emergency response vehicles 
and for evacuation purposes inchlde Highways 1 and 41, Morro Bay Boulevard, Harbor 
Street, Main Street, Kem Avenue, Atascadero Road, and South Bay Boulevard. . 

Paso Robles 
Emergency Response Corrlclors ancl Evacuation Routes 
Major roadways in Paso Robles that wonld likely be used by emergency response vehicles 
and for evacuation purposes include US. 101, Highway46, Vine Street, Rivetside Avenue, 
13,h Street, 24'h Street, South River/Niblick Road, and Q·eston Road. 

City of San Luis Obispo 
Emergency Response Corriclors ancl Evacuation Routes 
Major roadways in the city of San Luis Obispo that would likely be used by emergency 
response vehicles and for evacuation pUlposes include US. 101, Highways 1 and 227, 
Foothill Boulevard, alOlTO Street, Higuera Street, Marsh Street, Santa Rosa Street, Johnson 
Avenue, Broad Street, Santa Barbara Avenue, Los Osos Valley Road, L,urcl Lane, Pismo 
Street, Monterey Street, M,donna Road, ,U1d Califomia Bonlevard. 
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Exposure of the public to water-related hazards may result from several types of events 
and processes. In the Q:"Ultyof San Luis Obispo and its cities, water hazards can result 
from flooding, dam failure, and coastal erosion in coastal areas. 

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

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

Q:,astal erosion results in the loss of soil from coastal areas. TIlls hazard can acceier,lte 
the rate of erosion of coastal bluffs, and can also contribute to increased wave-related 
damage to coastal structures. 

Flooding 
Hazard Description " 
A flood may be defined as a temporary increase' in, water flow that results,in the 
overtopping of the banks of a river, stream, or dr.linage clJalmel, resulting in the inwldation 
of areas adjacent to the channel that are not nOffilallycovered by water. The "floodplain" 
is the relatively flat or 1000vland area adjoining a stream that is subject to periodic inundation 
by floodwater. The term "f1oodway" 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 amoWlt, distribution, and intensity of 
precipitation. Most stomlS are relatively small and do ,not seriously disrupt people and 
the land on willch they live. Occasionally, however, a storm of great magnitude ,will . 
occur, causing serious damage and disruption to the landscape and its inhabitants. TI,e 
reiatioIlShip between great storms and their rates of occurrence is known as the magnitude' 
freqnency concept. The magnitude of an event refers to its size, and the frequency refers 
to the nwnber of times a given event occurs during a specified period of timc. Fortunately, 
magnitude and frequency are inversely related, 
meaning that events of great magnitude and force 
occur infrequently, and smaller events occur more 
often. 

In addition to flooding that can result from water 
ovenopping the banks of a river, stream or 
drainage channel, localized flooding may occur 
in low spots or where staml 'VJ<1ter infrastntcturc 
is unable to accommodate peak flows during a 
storm event. In most cases, localized flooding is 
a shon-term problem that dissipates quickly after 
intense rainfall episodes cease. However, ponded 
water that can result from inadequate drainage 
can result in substantial propeny damage. 
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Measl,lring Flood Events 
Floods arc generally described in terms of their frequency of occurrence. For example, 
the lOO-year flood is an event that has a one-percent chance of being equaled or exceeded 
in any given year. 'There is a certain element of risk associated in using this type of 
designation, as the prediction of a flood of a particular magnitude is based on probability 
and an element of chance is involved. According to statistical averages, a 25-year flood 
should occur on the average once every 25 years, but two 25-year floods could conceivably 
OCcur in anyone year. For planning purposes, the flood frequency mostdften used to 
delineate floodplain bOlUldaries is the lOO-year flood, The magnitude of a flood cm be 
measured in terms of its peak discharge, which is the maxinmm volume of water (in 
cubic feet per second) passing a point along the cllalUlel during given tin,e interval. The 
depth of water present at any given point along the channel is dependent upon the peak 
discharge and the cross-sectional area of the channel at the point in question. 

Influences on Flooding Impacts . ", .. ' 
A number of natural and artificial facron; can adven;cly influence the magnitude and 
frequency of flooding along streams and drainage channels. Some of the more common 
facton; are described below. 

Natural facton; can include the excessive growth of brush and trees wiihin drainage 
channels, which may obstmct mnoff water flows and cause an increase lh floodwater 
heights. Fires within waten;hed areas can also cause increased flooding, resulting from the 
removal of vegetation that helps to control the amount and rate of stonn water runoff. 
Without protective vegetation, soil ei6sicinisalso increased and the'llllditit:>!\~1 sediment'", " 
can accumnlate in drainagechaImels, decreasing their capacity. '. " 

'. 

The encroachment of urban development is perhaps the most serious artificially-indnced ( 
ChaIlge in drainage basin aIld floodplain characteristics that can increase the magnitude 
and frequency of flooding. Urbanization results in increased impervious growld surface 
area (pavement, rooftops, etc) which decreases the aI!lOWlt of runoff that will infiltrate 
into the ground and the lag time between rainfall hitting the ground and when it collects 
in drainage channels. 'TI,e combined effect of increased runoff aIld decreased concentration 
time will cause more frequenl' and ,severe floods. Urban development can also result in, 
the placement of stmctures and fill material in floodplain areas. TIlis:reducesthe, space' 
available for holding floodwaten;, causing the water level and rate of flow to increase. 
Bridges and other stmctures placed in stream chaImels C,ill obstmct water flow, particularly 
if flood debris collects around the stmcture. The damruing 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 material) 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 lillchannelized down-stream 
section at rates aIld velocities that the natural section of the stream is not capable of 
adequately carrying. TI,is can result in increased flooding inlpacts downstream from the 
channelized pOltlOn of the creek 

Effects of Flooding 
TI,e extent of damage caused by any flood depends on a variety of facton;, such as 
topography, the depth and duration of flooding, velocity of flow, sediment load canled 
by, and deposited by, the flood, the extent of development located in the flooded area, 
and the effectiveness of weatherforecasting, flood wamings, and emergency operations. 
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In general, a flood depth of three feet and a velocity of three feet per second has the 
potential to resnIt in a significant threat to hUllliUl 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 inlpacts of flooding can include injuries and loss of 
life, damage to structures and property, damage to roads, eonllllwlleation 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 
conul1iul1ent of resources for flood fighting selvices, clean-up operations, and the repair 
or replacement of damaged structures. 

Flood Hazard Abatement 
In San Luis Obispo Connt)\ the Cotmty Flood Control and Water ConservationDistrict, 
through the County Engineering Department, is responsible for protecting life .apd 
property from flood hazards. TI,e District has the authority to maintain ,md construct 
flood control in1provements on major drainage facilities located tln'oughout the County. 

Historic Flooding 
San Luis Obispo Cotmty has experienced severe flooding events that have resulted in 
extensive property damage. Flooding hazards are most likely to exist along major river 
and stre;U1l 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 inlpacts are the areas most to be likely to be affected, byfuture 
events. Therefore, a historical perspective of the effects, of ,recent flood events ,can provide 
useful insight in land usc planning and reduction of future flood hazard risks. 

January-February, 1969. In January of 1969, a series of stomE 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 Febmary, another series of stol1l1S delivered over 5 
inches of rain in Paso Robles and 9.5 inches in San Luis Obispo. In a report prepared by 
the U.S. AmlyCorps of Engineers, the following account of storm-related damage was 
provided: 

"Tbe II/OJ/.rcpCt? rlo/J/t{!{U /0 IItVa!! jJ'vjJC!/}' OCC!II7e't1 illioc C~1y 'q;-:J~;/L;I;:; Obipo; JI-;;je,p'~/b~'jafi 
Lllir (JbI.[jJo Cir:ck Cbatlllc/oeCtl/He clogged l/llfO dcbf7f t1!Jt/.jlO}P /i; loe coalillt! oPe/topped lo(rC/iaIJ!1tl 
b/ltJ.K:s (uttl II/oved dOJ/.!11 toe lIN/Ii; .rlreels til I/;i' C~iy. A1a.r.rlik'lllooiittatio// :tfolif dtl!7i;g tlmi tffter tbe 
jdlllfdlyjlood b)' loc Cil)' gf.J~lfll Jlir Obicpo rEl/tllOe Cops 0/ EIif:,ilfC!Y pmlJlllltd "dmiiolllli ddllldgCS 

10 III-b,,?! pmpc,.!}' milt/if: !Oe Febl7ld!y./1ood Jewl, 

rkl///({t;t'j JJletr: .rtffle/liICd /:y sill!(!I.r:, O{i.:OJPq)!Jj tlilt! 

IItfoiie.' 10/vI(I{oolll toe COllllly Toe IlJfltC!'flt/'P/J 
{),.rk/"/)' q/ Clllllblia JPtlf tkllllt{f;ed til tbejloodr ("lilt! 
/t.t{f{epal'if qf fIJe I(}}PII !PClt: !nioo/II eltdtia?)'J' lC'.ritit11ls 

1Ft'll! amI/milo tini;*: (m!;' pOlleri JPd/er beed/t.rt' q///Je 
po.,,;/Jili!;' tA;! toc local }!'dle,. .flt/'pl), /11{~01 be 
COII/t//l/litdlcd T/Jc dc.rlJ71c110!! (lilt! ,kl/l/({!{C o/S{t}PC/1tilf!..f 

flI/t! j'('!Pf{ge~/retllllle!l/ plrllll:r ill/lid!!)' !o{,d/iO/I.rjJ(ued 

d 1/J/"C<lllo loe hilf!..r tlllt! ocallb OJ/IM//)' rr.(ir/t.'fl/J. 
To(! .rCJ/lt;gt'~/tr!t/t!llell</,klfll.r 11/ AlorttJ lJr:l)~ AlJiit, 
BCdC0 IIlld Pir/l/o Bl'tltiJ !Pel'f.' lillllidatt'd gl bolo jloodr. 
j)ebri.r a!Jd IWP .r(!/Jltlgt'pi!ed Itp OfJ I/;e Pea{'ot'.r alIt! 

carlied lilloe .(//"{:/111/..( po,rcdsenol!.r II.mwl:r 10 oeflitb 
11111i/ f.'/IIf.{!jtJ1!J' jt!tlfltljJ OPClf1lif}f/.( J/l(:l'f' cO/II/Jlcled )J 
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January, 1973. Much like the floods of 1969, the 1973 storm produced a ten·hout 
period of unusually heavy rainfalL San Luis Obispo Cxeek, and its tributary, Stenner 
Creek, overtopped their banks and inundated a wide area of downtown San Luis Obispo. 

January and March, 1995. Serious flooding occutred in all coastal and many inland 
streams. San Luis Obispo Creek caused damage in the Gtyof San Luis Obispo, and 
especially near the ocean, where the San Luis Bay Golf Course and other properties 
received extensive damage. umbria was completely inundated, with water as deep as 
six feet on Main Street. 

San Luis Obispo County 
Flood Hazard Potential 
Ine National Flood Insurance Program (NFIP), which is administered by the Federal 
Insurance Admiuistration (a component of the Federal Emergency Management AgencJ1, 
requires communities to adopt land use restrictions}or, the ,loa· year floodplain. in .orden.· 
to qualify for Federally·subsidized flood insurance. TI,e program requires that within 
areas designated as a lOa· year floodplain, building floor elevations must be a minimum 
of 12 inches above flood water levels. Areas within the designated floodway must be 
reserved to discharge the 100· year flood without cumulatively increasing the'water surface 
elevation more than one foot. Generally, buildings and structures that would obstruct 
flood flow or be subject to flood damage are prohibited within the floodway. 

To implelllCnt the NFIP, areas throughout San Luis Obispo Cowltythatare subject to 
inundation from the lOa· year and 500· year floods are depicted.on Flood InsU!anoe Rate,,·· 
Maps. The most recent Floodlnsurance Rate M'psfor San LuisObispoG:>untywere·. 
prepared in 1982 and 1985. 

The unincorporated areas of San Luis Obispo 
County that may be subject to U1Wldation. from a 
100· year stoml event are generally depicted on Mop 
5. TIlls map shows areas subject to inundation from 
a 100·year storm, and does not necessarily depict 
areas that may be affected by local drainage 
problems. Due to. the scale and generalized nature 
of tills map, official Flood' Insurance"Rate Maps 
should be consulted when assessing potential flood 
hazards at a particular property. 

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

flows occunlng only during and immediately after precipitation. However, during large 
stonns, streamflow increases rapidly, and flood waters can contain high amounts· of 
debris, causing major flood damage. For many of the water courses that are located in 
the County, areas that may be inundated in response to 100· year storm events are located 
adjacent to or near the stream or river channeL SUlce many"f 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 
watercow~es, and it is located in or near an area that is urbanized, damage to property 
and infrastructure can be widespread. 
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In the southem portion of the County, Arroyo Grande Creek, San Luis Obispo Creek, 
and their respective tributaries, are watercourses that pass through urbanized areas and 
that have caused major floods. The north coast area of the Coumyalso contains a number 
of short, steep-gradient creeks that can experience rapid increases in water flows in 
response to storm events in Gmbria. Santa Rosa Creek is such a watercourse that has 
caused siglllficant flooding events. The largest water course in the inland pottion of the 
U,Wlt y is the Salinas River, which is located adjacent to numerous incolporated and 
unincotpoldted communities. Although the floodplain of d,e Salinas River can be extensive, 
it is generally contained within the river channel. Other major inhmd water courses include 
the Estrella River and San Juan Creek Due to the genelally remote locations of these 
watercourses, flooding impacts are generally not significant. 

Major unincOlporated commmuties 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 
'TI,e South Bay area of me C.ounty (including the communities of Baywood Park, Los 
Osos,and Glesta-by-the Sea) has not been identified as being located widun a lOa-year 
stonl1floodplain by the most recent Flood Insurance Rate Maps (FEMA, 1985). Flooding 
in response to a lOa-year stOlID is generally confined to shoreline areas surrolUlding 
Morro Bay. TI,ere 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. Nwnerous intersections within the community experience flooding during·stotiii 
events, including 8'" Street at El Morro Avenue, 17,hStreet at Paso Robles Avenue; Lose 
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 Jines, water wells 
and bridges. Major bank erosion in the past has 
caused complete intcrmptioll of the town's water 
supply. The lOa-year floodplain for Santa Rosa 
Creek is generally confined to the creek chalIDe! 
and surrounding areas south of Main Street. 
However, the West Village business area along Main 
Street has been subjected to severe flooding as a 
res nit of recent flood levels that overtopped the 
banks of Santa Rosa Creek (FEMA, 1985). 

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

Oceano :" 
Flooding in Oceano results from flows in Arroyo Grande Creek and Me;,dow Creek 
TI,e most significant immdation area is nearthe creeks' confluences with the ocean. Areas 
subject to flooding as a result of a 100-year stonn generally extend south of Highway 1 
and west of Pismo Road. Flooding would occur at the Oceano County Airport and 
sunoUlldil1g properties, along with extensive areas located to the south of the community 
(FEMA, 1985). 

San Simeon 
Flooding in and near the conmmnity of San Sinleon Acres could result from flows in 
Pico Creek and Arroyo Del Padre Juan. Pico Creek is located to the north of the 
conll11Ulllty, wIllie Arroyo Del Padre Juan is located in the southem porti()n. TI,e 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 flooding impacts to 
developed areas (FEMA, 1985). 

Templeton 
Watercourses located in and near the t6ffiniunityof Templeton-include the Salin'as:River;- .' 
willch is located to the east of- the town and Toad Creek, wlllch is located nimh of Old 
County Road near. the center of the commlmity. TI,e 100-year floodplain of the Salinas 
River near Templeton is confined to the river charlllel and does not significantly affect the 
commlmit y. 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). 

SanMiguel .. , 
TIle community of San Miguel is located west of the Salinas River, and north of the 
confluence of the Estrella River vyith the Salinas :River. The100-year floodplain ,of the 
Salinas River near San Miguel is confined to the river channel and does not significantly 
affect populated areas of the commUlllty (FEMA, 1982). 

Creston 
The C01l11l1Urnty of Creston is located bet ween the west and middle branches of 
Huerhuero Creek The 100-year floodplains of these creek> are located adjacent to the 
westem and eastem edges of the C01l11llUlllty arld could have the potential to affect 
adjacent developed properties (FEMA, 1982). 

Shandon 
TI,e COnlinurnty of Shandon is located southwest of the confluence of San Juan Creek 
with the Estrella River. TI,e 100-year floodplains of these watercourses are not located 
within the town of Shandon, but are located adjacent to developed areas. TIlese w,lter 
courses a1<o 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 conllnUllity (FEMA, 
1982). 

RuralAreas 
Many areas are isolated or forced into excessively long detours during and after floods 
due to flood impacts on roads. These access in1pacts are a significant "flood hazard." 
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Ordinances and Regulations 
'1'he . f/II/I.1{ir O/;irpo COIIII!/ J.////(/ Uri' Orr/il/tl//a' (I/Jd {:oll.rkl/ ZOIIC 1.Llllri [/.r(:' O/rili/(/I/{(.' (Titles 

22 and 23 of the Count)' Code), provides standards for rhe preparation Hnd subtuittal 
of draimlgc plans fot" new dcvclop1l1cnt. These regulations specify ·when dtainageplans 
arc required, the contents of an ~\(.lc(luate drainage plnn, drainage standards, and the plan 
review and approval process. The Land ·Use Ordinances also contain the County's 
Floodplain Ordinance, which spccifit:s devclopll1Cnt standards for areas that have a Flood 
Hazard (FH) cornbining land usc (ksignarion. The dcvdoplncnt standards contained in 
the Floodplain Ordinance pertain to land usc pcnnir processing and consrruction standards 

for new development located in areas that have the potential t.o be inundated by a 100-
year flood. 

Arroyo Grande 
Flood Hazard Potential 
·rhe National Flood Insurance Program (Nl-i'lP), 
which is aurninistered by rhe Federal Insurance 

Administration (a c0111poncnt of the Federal 
EnlcrgCllc), Ivlanage111ent Agency), rC(luircs 
communities to adopt land use restrictions for the 
100-year floodplain in order to 'lnalify for 
1 :edcrally-subsidizcd flood insurance. The program 

rC(Iuires that within arcas designat.ed as a "100-ycm· 

floodplain, building floor elevations 11lUSt be a 
minilTIUm of 12 inches above flood water levels. 

Areas within the designated floodplain nlust be 

reselTcd to discharge the lOO-year flood without 
ctunulativdy increasing the \.vater sLUfacc elevation 1110re than one foot. Generally, buildi.ngs 

and struct.ures that would obstruct flood £low or be subject to flood dmnage ate prohibited 
withi11 the floodway. 

To implctl1ent the NFIP, areas throughout .l\rro)'o Grande that afe subject to inundation 
from a lOO-year and 500-year floods are dcpicted on Flood Insurance Rate Maps (FEI'vlA, 
1984). The arcas of Arroyo Grande that may bc subject to inundation from the 100-year 

storm event arc generally depicted on l\'lap 5. Due to generalized depiction of potential 
flooding areas provided by this Safety Element, official Flood lnsurance Rate J\{aps 
should be consulted when assessing potential flood hazards at a particular property. 

Areas of potential flooding in response to a 1 nO-year storm are located adjacent to 
Canyon/l\fcadow Creek on the west side of the City, adjacent to Corbett Canyon and 
Arroyo Grande Creeks in rJ1C eastern porriofl of rJ1e City, and a lituired area along Los 
Benos Creek in the southeastern portion of the City. j\reas that would be inundated in 
rcsponse to a lOO-year Hood along these cteeks arc gencrally located :.1long stream channels; 

however, in isolated an::as) adjacent properties could be adversely affected. Near thc 
confluence of Corbert Canyon and Arroyo Gmndc Creek, the lOO-year floodplain widens, 

rc::.ulting in impacts to properties between Crown Terracc and ~-1ason Stl"ect. The floodplain 
~Ilong j\rroyo Grande Creek also widens slightly on the nort-h and south sides of U.S. 
101. Although areas subject to tlooding from a lUO-year Hood are limited, floodwater 

could cause roadwa),s such as Bridge Street, Traffic Way and U.S. lOl to become impassable, 

fhereby hindering trayc! and response cffons. 

lvlap 5 depicts areas subject to inundation from a 1 OO-year storm, and docs not necessarily 
depier areas rhat may be affected by local draimlge problcn1s. The City has worked ro 
alleviat.e drainage problclns in areas such as the North Hills area, the Oro and Stagecoach 

Technical Background Report County and Citil'S of !3al1 Luis Obispo 

11 



'~;'l"I' 

area, Brisco Road areal Sunrisc Terrace, Strother Park, the Town and Counrry Shopping 
Center, and the Soto Sports Cornplcx, 

Ordinances and Regulations 
Ordinance Number 366 C.S. of Thc An~ro Gi?J/Ir!{, illlllliclfd Codr: establishes the "Flood 
Hazard" (F-H) zoning district. The pU1:po'~e of tl1e ordinance is to prOll1ote the public 
hC~llth) safety, and general welfare, and to 111inilnize public and private losGs due to flood 
conditions. 

Atascadero 
Flood Hazard Potential 
The National Flood Insurance Prognlll1 (NFIP)) which is administered by the rocderal 
Insurance Adminisu·ation (a cOlnponcnt of the J-i'cderal Elncrgency l\lamlgcl11cnt Agency») 
requires cOlllmunities to adopt land usc restrictions for the 100-year floodplain in order 

to qualify for FedexaUy-subsidized flood il1sur~n<;.<-::.,~Thc program nXluires, that, \vithin 
areas designated as a 100-year floodplain, building floor elevations must be a minimmD 
of 12 inches above flood water· levels. Arcas within the designated floodway Inust,bc 

reserved to discharge the lOO-year flood withollt cumulatively increasing the water surface 
elevation 1l10re than one foot. Generally! buildings_and strllcnlres that would obstruct 
flood flow or be subject to flood darnage are prohibited within the Ooodway. 

To 11uplclnent the NFlP, areas throughout Atascadero that arc subject to inundation 
from a 100-year and 500-year Hood are depicted on Flood 1115urance Rate l\hps (FEMA, 

1982). The areas of .Atascadero that m'lY' be subject to im!ndatilH1fror.)l .. alOO-ycar Sform 
event are generally depicted oll)\;fap,s. Due to generalized depictiofu)fpotential fiqoding 
areas provided by this Safety Element, official Flood Insurance Rate Maps should be 
consulted when assessing pot.ential flood hazard:; at a particuhlx propeny. 

The Salinas River 1S located in the northeastern and eastern areas of the City. 'I11e floodplain 
of the river is generally rCll10vcd frorD the dn:cloped ~UC'.l::', however, properties 011 the 
cast side of Hidalgo Avcnue~ Sycmnore Road., and Capistrano l\venue cquld be affected 
by Hooding during a 1 OO-year stor111, The lOO-year floodplain of the. Salina~ River extends 
across it 5egl11cnt of Ctu'bar~l.Ay,l;l)\lC. The crossing of Hakon Road over the Salinas. 
River is frequently washed-out in .~tortn events and \.\:~mld be washed-out. during a.1.QO--.'-',,,". . ,".-" ... ,.- ."- .,'" .. ,-. 
year storm event. 

Atascadero Creek extends through the central portion of the Cit)', but has a limited 
potcnt-ial fOJ: flooding ill1pacrs as the 1 DO-year fl~)()dplain is generally confined to the 
channel and adjacent propcnics, \X!hefe Atascadero Creek crosses U,S. 101 and Stat.e 
Route 41, a 100-year flood could cause inundation of the portions of the highways. 'flus 
would have the potcntial TO result in significant local and regional tnlnsportation impacts. 

Although the SOO-year floodplain is not genemlly used for planning purpo}\es! it should 
he noted tha t the ,lrea designated as being located "\vithi1'i' the. 500-year' floodplain of the 
Salinas River and Atascadero Creek cnC0111pa}\SCS approximately '1.5 Sl}Uare miles of 11K 
central pordon of .Atascadero. 

In the }\outhca}\tern ponion of .t\tasGH.iero, flooding hazards could result frotn 100-ye.ar 
flows in several branches of Palolna Creek. 1dentified inundation areas arc pritnarily 

located adjacent TO the creek channels, although S0111e more extensive areas could also be 
affected. 1n the west.ern portion of the City, flooding along C;ravcs Creek \.vould primarily 
be re~)trictcd to the stream channeL 

County and eWes of San LuiS Obispo Trc/micai Background Report 

12 

( 



Map 5 depicts areas subject to inundation from a lOO-year stom1, and does not necessarily 
depict areas that may he affected by local drainage problems. Atascadero has historically 
e""perienced dminage and related flooding problems in an area known as the Amapoa/ 
TeeOllda Basin, which is located to the east of Atascadero Creek and Morro Road, and 
south of u.s. Highway 101. TIus area has been subjeet to building momtoriums and fee 
progr"l11S to pay for drainage improvements. In recogIution of this drainage problen1, 
the lower portion of the basin has a Flood ELlZard (FH) overlay zoning designation. 

The Amapoa/Tecorida drainage basin has been prone to flooding for a variety of reasons. 
The primary cause of flooding in this area results from stOim events which cause water 
flows in Atascadero Creek greatenhat the 17-year design storm to overtop the Ataseadero 
Lake spillway chatmel banks and flow into the AmapoaiTecorida basin. Other factors 
that have contributed to inadequate dminage in this area include flat topogmphy and low 
water velocities increasing rim-off volumes due to urban development, undersized 
drainage culverts and channels, partieularly at Highway 101, and the lack.of a-formal 
method to Inaintain existing dminage facilities on private property (Draft Amapoa/ 
Tecorida Master Dl<linage Study, 1995). 

A vallet l' of control strategies for correcting the drainage deficiencies of Ihe Amapoa! -
TecOllda area have been proposed. These measures include improvements to the 
Atascadero Lake spillway, constmction of a new SlOun dmin 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 dminage facilities on priva~e 
property. Cbnstmction of the storm drain along Highway 41 has already begun. :' . ,-

Ordinances and Regulations 
TIle Otyof Atascadero's ZOlling Ordinance, 9-3.600, FH (Flood Hazard) OverlayZone, 
identifies areas where terrain would present new developments and their users with 
potential flood hazards. In addition, Ordinance No. 193, All OIl/;ik1!lCcAdd;i{~ CA¢lcr5/o 
Atliclt 7 if jOt C~i:)' 171 J4Id,(CiN/cm A1/111iciplll Code RtWlliltg to Flood [Jo///<{Rf.' PrctJt:!ltioll, provides 
fnrther guidance to reduce flood damage. It is the purpose of this ordinance to promote 
the public health, safety, and geneml welfare, atld to minimize public and pIlvate loses 
due to flood conditions. Also, Ordinance No. 304 amended Title 6, a,apter 13 of the 
Atascadero MtUucipal Cbde to provide a mechanism to allow the Fire Ollefto-order 
the removal of weeds, mbbish, and similar material that has the potential to become a 
flooding hazard. 

Grover Beach 
Flooding Hazard Potential 
The National Flood Insurance Progl<lm (NFIP), wluch is administered by the Federal 
Insurance Adlninistration (a component of the Federal Emergency Management AgencY,), 
requires commwuties to adopt land use restrictions for the 100-year floodplain in order 
to qualify for Federally-subsidized flood insurance. The program reqnires that within 
areas designated as a lOO-year floodplain, building floor elevations must be a minimum 
of 12 inches above flood water levels. Areas within the designated floodway must be 
reserved to discharge the 100-year flood without cumulatively increasing the water surface 
elevation more than one foot. GeneI~illy, buildings and stmctures that would obstmct 
flood flow or be subject to flood damage are prohibited ,,~thin the flood way. 

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 R,1te 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 tIus 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 stom1 are located in the 
northern and western portions of the City that are adjacent to Meadow Creek Flood 
haz.ard areas in the northern ponion of the City arc restricted to an area-south of US. 
101 and north of Nacinnento Avenue. A mobile home subdivision is located in tlus area. 
In the western pan of the City, flooding could affect areas located wesCof the Union 
Pacific Railroad track 

Map 5 depicts areas subject to inundation from a 100-yearstoan, and does not necessarily 
depict areas that may be affected by local drainage probleJ11S. Local flooding conditions 
currently exist in two isolated areas within the City where properties are located below 
street level. One parcel is located at South 5,h Street,and Manhattan Avenue .. TIus.parcel is 
subject to flooding from 50-year stom1 event if sandbags are not used or if cars are 
parked on the street. 11,e second parcel is located at south 6,h Street and Mentone Avenue. 
A 75-100 year stoml event will flood this propeny, however, an asphalt belm has been 
constructed wInch alleviates flooding under stoans of lesser magnitude (City of Grover 
Beach, Written Correspondence, 1996). 

Ordinances and Regulations 
Sections 7300-7361, Cliapkl'3 . Ploorl D'I/l/rfgr Pm'fllliOll R,gll/dlioIC.f, of tge Grover Beach 
Municipal Code addresses flood hazards relative to p~blic health, safety and general . 
welfare. The purpose of these regulations is to mllUnllze public and private loses due to 
flood conditious. 

Morro Bay 
Flooding Hazard Potential 
'The National Flood Insur.mce Program (NFIP), which is adnlinistered by the Federal 
Insur.mce Administration (a component of the Federal Emergency Management Agency), 
requires commlullties to adopt land use restrictions for the 100-year floodphtin in order 
to qualify for Federally-sl\bsidiz.,dflood insurance. The program requires that witltin 
areas designated as a 100-year floodpl~,in,. bl!ilding fl()or eleva:io.nsnlus\~~ ". !llinu~l1m 
of 12 inches above flood water levels. Areas witllin the designated floodway must be 
reserved to discharge the 100-year flood without cumulatively increasing the water surface 
elevation more than one foot. Generally, buildings and structures that would obstruct 
flood flow or be subject to flood damage are prolubited 'widlin the floodway. 

To inlplement the NFIP, areas throughout MOIYO Bay that are subject to inundation 
from the 100-year and 500-year floods are depicted on Flood Insurance Rate Maps 
(FEMA, 1985). TI,e areas of Morro Bay that may be subject to inundation from a 100-
year storn1 event are generally depicted on MaP. 5. Due.tO generalized depietionof 
potential flooding areas provided by this Safety Element, official Flood Insurance Rate 
Maps should be consulted when assessing potential flood hazards at a particular propeny. 

Floodulg in the City of Mono Bay could occur as a result of flows in Mono Creek, 
Little Morro Creek, Chorro Creek and the several smaller creeks located in the northem 
portion of the City. Flooding from Morro Creek and Little Morro Creek in response to 
a 100-year stann would inundate areas between Little Morro Creek Road and I:-Iighway 
41 on the east side of Main Street, and an extensive area nonh of Embarcadero Road on 
the west side of Main Street. Flooding from these creeks could potentially render State 
I:-Iighway 1 bridges over these waterways unusable during a major Stonn 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 eastem portion of the Oty, prllnrily areas cast of 
South Bay Boulevard and Morro Bay State Park In 1995, flooding from alOrrO Creek 
inundated Twin Blldges (now Chorro Creek Bridge) for several days, forcing travelers 
from Los Osos to detour through San Luis Obispo in order to reach Morro Bay. The 
neWalOrrO Creek Bridge, completed in 1996, was constmcted at a higher elevation than 
Twin Bridges to avoid fUBtre closures due to flooding. 11,e creeks located in the northem 
portion of the Oty traverse areas that have been extensively developed with residential 

.. uses. In 1995, houses located along Alva Paul Creek, and other houses in north Morro 
Bay, were flooded. Also, the area between Highway 41 and Radcliffe Street flooded in 
1995 causing much property damage to both residences and businesses. In the isolated 
areas where the creek floodplains extend beyond the stream channels, flooding impacts 
could also be significant. 

Ordinances and Regulations 
Local flood regulations for the Oty of Morro Bay are provided in sections 14.72.010-
14.72.060 of elM/ler 14.72- Flood DdllkW P,rvct!lliJllcontained in the Morro Bay Municipal 
Code. 111e intent of these regulation are to reduce public and private loses due to flood 
damage. 

Paso Robles 
Flooding Hazard Potential 
The National Flood Insurance Program (NFIP), which is administered by the Federal 
Insurance Administration (a component of the Federal Emergency ManagementAgenc)Q; 
requires communities to adopt land use restrictions forthe 100-year floodplain in orderto 
qualify for Federally-subsiclizcd flood insurance. 11,e 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. Genemlly, buildings and structures that would obstruct flood flow or 
be subject to flood damage are prohibited within the floodway. 

To implement the NFIP, areas throughout Paso Robles that are subject to inundation from 
the 100-year and 500-year floods are depicted on Flood Insurance Rate Maps (FEMA, 
1981). Flood mapping for the Oty of Paso Robles and the analysis of Hueruero Creek 
was not complete at the time this report was produced. 11,e areas of Paso Robles that may 
be subject to inundation from a 100-year stoml event are generally depicted on Map 5. 
Due to generalized depiction of potential flooding areas provided by this Safety Element, 
official Flood Insurance Rate Maps should be consulted when assessing potential flood 
hazards at a particular property. 

Several watercourses are located within Paso Robles Ulat have the potential to cause flooding 
impactS. The Salinas River is the major watercourse located in Paso Robles, and runs through . 
Ule center of the Gty. Flows in ule Salinas River that could result from a 100-year storm are 
pt1n1arilycontained in the river channel. On ule west side of ule Oty, flooding from Mountain 
Springs Creek could affect isolated residential areas located along 21", 22"d, and 23'" Streets. 
'TI,e area located adjacent to and west of U.S. 101 and south of 24'" Street could also be 
inundated by runoff from a 100-year storm. In the southwestem portion of the Oty, 100-
year flooding events could result in the inundation of areas along Pacific Avenue, 4'" Street 
and Paso Robles Boulevard. In the eastem portion of Ule Oty, several unnamed creeks 
have 100-year floodplains that would primarily affect the creek channel and adjacent 
properties. In the northern portion of the Oty, Huerhuero G-eek could cause isolated areas 
of flooding along the road that leads to the Paso Robles Municipal Allport. 
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Ordinances and Regulations 
'TI,e atyof Paso Robles Municipal C'J)de, Ck;P!er21.14Plood j)(ftlkWPtrPC!lliOll li{l[fII'(t/iotJ.f 

specify methods of reducing flood losses. A variety of standards relative to construction, 
utilities, and manufactured homes are provided to rnininuze public and private losses 
due to flood conditions. 

City of San Luis Obispo 
Flooding Hazard Potential 
The National Flood Insurance Program (NFlp), which is administered by the Federal 
Insurance Administnltion (a component of the Federal Emergency Management Agency), 
requires communities to adopt land usc restrictions for the 100-year floodplain in order 
to qualify for fedemlly-subsidized flood insurance. 111e program requires that within 
areas designated as a 100-year floodplain, building floor elevations must be a minil11um 
of 12 inches above flood water levels. Areas within the designated floodway must be 
reserved to discharge the 100-year flood without cumulativelyincreasing.the water. surface· 
elevation more than one foot. Generally, buildings and structnres that would obstruct 
flood flow or be snbject to flood damage are prohibited within the floodway..· 

To implement the NFlI', areas throughout the atyof San Luis Obispo that are subject 
to inundation from the 100-year and 500-year floods are depicted on Flood Insurance 
Rate M1PS (FEMA, 1981).111e areas of San Luis Obispo that maybe subject to inundation 
from a 100-year storm are generally depicted on Map 5.a. Due to generalized depiction 
of potential flooding areas provided by this Safety Element, official Flood Insurance 
Rate Maps should be consulted when ·assessing potential flood .hazards·iat:a'Particular' 
property. . , . """ , 

The atyof San Luis Obispo is traversed by several creeb, including San Luis Obispo 
Oeek and its major tributaries, SteImer Oeek, Brizziolari Q-eek and Prefumo Oeek 
The 100-year floodplains for these creeks encompass extensive areas of the aty OIl the 
east ,md west sides of u.s. 101, including the downtown area. Historic flooding on San 
Luis Obispo Oeek, sueh as the floods of 1969,1973, and 1995, have resulted in substantial 
property damage. 

··.:.Y",'-q,.~ , 

Map 5 depicts areas subject to inundation fromalOO-year st()l111, and.~oes.norIlecessarily . 
depict areas that may be affected by lo'c'l dminage problems in respollse 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 arc subject to localized flooding. Areas that may experience drainage 
problems during moderately sized stomJS include the vicinity of Santa Rosa Street, Broad 
Street, Prado Road, and Laguna Lake. 

Orclinances ancl Regulations 
Sections 17.84.010-17.84.170 within COdjJt!1' 17.114, Flood j)(///kwi'mlCtJtlotJ R(RJI/atiOJl.r of 
the San Luis Obispo Mmncipal Olde set fonh means to reduce losses from floods. 
These st'mdards focus on areas located within or near the 100-year floodplain. Section 
8.12.010-8.12.010 of the Municipal Olde provides a mechanism for the City to require 
the removal of dangerous obstructions in streambeds that have the potential to obstruct 
water flow. 

Dam Inunclation 
Hazard Description 
Dam inlmdation is the flooding of lands due to the release of impounded water resulting 
from the failure or ovenopping of a dam Although tins occurrence is Ingbly unlikely, it 
wan'ants consideration inlhe Safcty Elementbeeause S,m Luis Obispo Olunty has several 
dams and reservoirs. 

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

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

Effects of Dam Inundation 
The severity of downstream effects resulting from a dam failure will be directly related 
to tbe manner in wInch 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 

Name Owner Location 
Capacity 

(acre-feet) 

Lopez S,LO. County Flood Control East of Arroyo Grande 51,000 
nnd \Y./ater Conservation District 

Nacimiento Monterey County Northwest of Paso 350,000 
\Xlater Resources A,l,J('l1cy Rohles 

Righetti Private Southeast of S.L.O. 591 
Salinas Corps of En,glnecrs S~ln la Mnn>}lri hl 23,000 

'rerminlll S.L.O. County Flood Control E~ast of Arroyo Grande 844 
And \Vlllcr ConscnTMlon District 

'fwilchdl Bureau of Reclamation l:~ast of Nipomo 240,000 
\X1wle Rock \X/hale Rock Commission Cayucos 40,000 

Atascadero Lake City of At:lscBclero Atascadero 250 

Source: San I.uis Obispo C.ounty Office of Emergency Services (1992). 

Type of 
Facility 

Earth 

Earth 

Earth 
C.Dncrctc 

Earth 

Earth 

Earth 
r~~Hth 
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an ea!thfill dam would likely result in a flood wave that builds gradually to a peak, then 
declines wltil the reservoir is empty. If a dam were to fail rapidly, however, a flood wave 
would be fomled quicldyand then be followed by a gradual decline in flood water. 

The failure of a dam could cause flooding, injury, loss of life, and propeny damage due 
to erosion, debris and sediment deposition. Other effects include damage to community 
infrastructure and intemlption of public services. Health hazards from the release of 
sewage may ,uso result. To oversee planning for such potentials, the Cilifornia Office 
of EmergencySelvices (OES) maintains a dam failure inlmdation mapping' and emergency 
procedure program TIus program encompasses inundation mapping, inW1dation map 
waivers and enlcrgency procedures. 

Owners of dams are required to submit inW1dation maps to state OES for review and 
approval in accordance with guidelines issued by that office. InW1dation maps represent 
the best estimate of where water would flow if .adam failed.completely and .suddenly .. 
with a full reservoir. However, later downstream changes, such as major land contour 
alterations, may affect the actual inW1dation pathway. TI,ere is no known requirement for 
planning if a waterway, such as a stream, below a dam is dry, low flmving or full and 
flowing, when developing inundation maps. Inundation maps are an approximation of 
where the water would flow. 'Y 

San Luis Obispo County 
Dam Failure Hazard Potenlial 
In response to the disastrous failure of .the Saint Francis,p~l:n i11..1"os Angeles CoWltY, the 
State of Cilifornia has been responsible for inspecting dams since. 1929. In recognition 
of potential safety impacts that cmud be associated with a dam failure, section 8589.5 of 
the Cilifomia Govemment Code requires that inW1dation maps for all dam~, except 
those dams meeting the waiver conditions specified by the Cilifornia OESs, be prepared 
by dam owners and he submitted to the Clluornia OES. Damintmdationmaps. are 
prepared plimarily for emergency preparedness plans for the affected jurisdictions. Dam 
inwldation, as depicted by the hazard maps, is not considered a probable occurr<:nce, . 
because the identified hazard areas are based on a severe instantaneous dam failure due 
to a catastropluc event having a Telatively low probability of occurrence. In addition, the 
State Division of Safety of Dam~ periodically inspects dams for safety, including seismic; . 
stability. When necessary, existing dams are upgraded as new technology becomes available. 

In the event of dam failure emergency, the San Luis Obispo CowltyOffice of Emergency 
Services would inlplement the County's Dam Failure Evacuation Plan.TI,is plan includes 
alening affected populations using the Emergency Alert System and mobilizing emergency 
response persOlll1el. Public safety vehicles and public address systems can be used to 
notify the public. For the Lopez, Terminal and Whale Rock dams, the Early Wamiug 
Siren System could be used to alen the public. 

San Luis Obispo County 
Dam Inundation Hazarcl Potenlial 
The NacinUento Dam is located within San Luis Obispo CoW1tY, however, it is owned 
and operated by the County of Monterey. Due to the proximity of the NacinUento 
Dam to Monterey County, the primary inlpacts in the event of a dam failure would be 
to Cimp Robens and Monterey CoW1ty. A; a result, Monterey County maintains an 
Emergency Action Plan for the Nacinliento Dam A dam that is located in Monterey 
CoW11Y, the San Antonio Lake Dam would effect very few homes in San Luis Obispo 
Colmty in the event of a complete dam failure. Other major dams that are located in San 
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Luis Obispo County with the potential to result in 
significant life, safety, and property damage impacts 
in the event of a catastrophic failure, are identified 
below. Each of the inundation areas described below 
assumes that each reservoir would be filled to capacity 
at the time of a dam failure. 

Lopez Dam. Lopez Dam is located approximately 
three nilles nOltheast of the intersection of Orcntt 
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, w,lter 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 chrume!. Water flows would pass 
through Arroyo Grande, Grover Beach, and portions 
of Oceano, before entering the Pacific Ocean (San 
Luis Obispo CountyOES, 1992). Substantial impacts 
to life and property in 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 
to affect a large ntul1ber of people and public facilities. 
These could include: Anoyo Grande Conul1unity Hospital, Arroyo Grande High School, 
Biddle Park, Pismo State Beach/Oceano C1mpground, Oceano Airport, Oceano 
Elementary School, South County Water Pollution Control Plant, and the Union Pacific 
Railroad (San Luis Obispo C'..ounty OES, 1992). 

Righetti Dam. Righetti Dam is located approximately 1.lnilles 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 Q-eek Assuming the reservoir was full at the tin1e 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. TIle 
afea that would be affected by a sudden release of water is sparsely populated, and no 
critical facilities would be affected (Srul Luis Obispo O)lU1tyOES, 1992). 

Salinas/Santa Margarita Reservoir Dam. Salinas Dam is located approximately 1.4 
nilles northeast of the intersection of Pozo and Santa Margarita Lake Roads in Srul Luis 
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. AmU1llng Srulla 
Margarita Lake was at capacity at the tin1e of the failure, it is estimated that the water 
released from the dam would i11lmdate an area extending between 300 and 500 feet on 
either side of the centerline of the river, ruld isolated low· lying areas up to the Atascadero 
area. At Atascadero, the flood area would widen to approxi.mately 1,000 feet on both sides 
of ule river centerline, and would continue past Templeton and Paso Robles to the Wellsona 
railroad siding. At Wells ana, the intmdation area would widen to approximately 2,000 feet 
and continue to San Miguel, where the inundation area would nrurow somewhat until the 

Lopez Dam 
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water enters Monterey Q)llllty. 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 stmctures is minimal, although isolated residences wonld likely be affected. 
Numerous !l1ajor roadways conld also be affected, including Highways 41, 46, and 58 (San 
Luis Obispo County OES, 1992). At the time this report was produced, the atyof 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 inwldation area would need to be revised. 

Terminal Dam. Temlinal Dam is located approxlllately 0.7 miles southwest of the 
intersection of Orcutt Road and Lopez Drive in San Luis Obispo CoWltY. In the event 
of a complete failure of the Tenl1inal Dam, water would be released in a sonthem 
direction into Arroyo Grande G-eel" and would flow between 300 and 1,000 feet along 
the centerfule of the chaIlIlel for apprOxlllately 2.5 miles. Several residences could be 
affected by this water flow, however, potential risks to-life andpropeltyis.considereJ.to 
be relatively low (San Luis Obispo County OES, 1992). 

Twitchell Dam. Twitchell Dam is located approximately 6 nilles 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, w,tter from Twitchell Reservoir wouJd,' primalily 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 siguificant risk to life or propeny.M'jor transportation routes that could be 
affected bya sudden failure of the Twitchell Reservoir Dam include Highway 1 and U.S,' 
Highway 101 nearthe CoUiltyLine 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 G-eek Road in San Luis Obispo County. In the 
event of a complete dam failure, water from Whale Rock Reservoir would flow southward 
along Old G-eek AsSUIWng the reservoir was full at the time of failure', it is estinlated 
that the water released from the dam would inImdate an area extending approxinlately 
1,000 feet on each side of·the centerline of the creek The released water· would then 
flow across Highway 1 and into the community of Cayucos·at,13d~.street and·.Ocean. 
Boulevard. West of Ocean Boulevard, the area of flooding could widen to include 3m 

Street to the nonh and Willow G'eele to the south, until the flow dissipates into the Pacific 
Ocean. Significant impacts to life and propeny to approxinlately one-third of the 
commuuityof Cayucos could result from a catastrophic failure of the Whale Rock dam 
when the reservoir is full (San Luis Obispo ComIty OES, 1992). 

Atascadero Lake Dam. According to the Atascadero Police Depaltment (1993); 
"Atascadero Lake Dam is located about one nille west of U.S. Highway 101, on State 
Highway 41. In the event of complete dam failure, V\~th 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 arca, into the Atascadero G-eek. The depth of water at any 
point is not expected to exceed two feet. The water would then nm east, dissipating 
into the Salinas River. The total population affected by this dam failure should not 
exceed 100." 
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Arroyo Grande 
Dam Inundation 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 G-eek, 
approximately 3,000 feet in each direction of the centerline of the channel. Water flows 
would pass through Arroyo Grande, Grover Beach, and portions of Oceano, before 
entering the Pacific Ocean. Substantial impacts to life and property in these communities 
would likely result. 

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

Atascadero 
Dam Inundation Hazard Potential 
Salinas/Santa Margarita Reservoir Dam. Asudden failure of the Salinas Dam would 
result in the release of water in a northem direction into the Salinas River. Areas between 
300 and 500 feet of the centerline of the River, along with isolated low-lying areas could 
be inundated up to the Atascadero area. At Atascadero, the flood area would widen to 
approx:im.'tely 1,000 feet on both sides of the river centerline, and would continue past 
Templeton and Paso Robles to Wcllsona. At Wellsona, the inundation area would'widen 
to approximately 2,000 feet on each side of the river ccnterliri,,. i¥ to Sin Miguel; wh~te" '. 

'. the inwldation area would narrow somewhatwltilthewater enters Monterey C:OWlty. 
Most of the water that could be released from the Santa M1rgarita Reservoir would be 
confined to the Salinas River channel. 11,erefore, 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 Colmty 
OES, 1992). At the time this report was produce, the Gtyof San Luis Obispo was 
proposing to expand the capacity of the reservoir by installing a gate in the spillway of 
the existing dam. In the event that the lake capacity is 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 lake at full capacity, water is expected to flow 
in a northerly direction, in an irregular fan-shaped area, covering the MalTa flats/Tecorida 
area, into the Atascadero G-eek 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 Inundation Hazard Potential 
Lopez Dam. In the event of a complete dam failure when Lopez reservoir was at full 
capacit)\ water would flow in a westerly direction, following Arroyo Grande O'eek, 
approxinJately 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 
enteting the Pacific Ocean. Substantial impacts to life and property in these cOlmnllnities 
would likely result. 

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

Paso Robles 
Dam Inundation Hazard Potential 
Salinas/Santa Margarita Reservoir Dam. A sudden failure of the Salinas Dam would 
result in the release of water in a nonhem 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 arca. 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 inwlClation area would narrow somewhat until the water enters Monterey County. 
Most of the water that could be released from the Santa Margarita Reservoir would he 
confined to the Salinas River ch,umel. 'Therefore, the potential for damage to structures is 
mininlal, although isolated residences would likely be affected. NWllCroUS major roadways 
could also be inWldated, including State Routes 41, east bound 46, and 58 (San Luis 
Obispo Colmty OES, 1992). 

San Luis Obispo 
Dam Inundation Hazard Potential , 
The Gtyof San Luis Obispo has not been identified as h~ingina locatio.n thatw,ould b,e " 
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. TIlese forces create a flow of sand along the coastline 
known as littoral drift. Littoral drift generally flows southward along the C'llifomia coast. 
TIle amount of sand present at a beach remains in equilibrium only when the amown of 
sand deposited is equal to the amOlmt of sand washed away. Since the forces controlling 
the deposition and removal of sand rarely balance each other exactly, the coastline, is 
ahnost always in a d)""amic state of either recession or advancement; " ' 

Sandy beaches are fOl1l1ed largely by the weathering of inland rocks and the transpon ' 
of sedinlent to the sea by rivers and streams. TIle amount of sand on the beach aIso 
varies with the seasonal changes in wave action, For example, during winter months 
when wave activity is increased, waves striking the beach strip away accumulated sand 
and leave the beach with a rocky appearance. CDnversely, in sunnner 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-terrn weather 
pattems 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 shon-tenn erosion rates. One of the major causes of beach erosion is tile construction 
of daIm and other structures along creeks and rivers that trap sedinlent and prevent it 
from reaching the ocean. TIus 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 littoml drift. Beach groins and breakw,ltel~, for example, can tmp littoral 
sand and build beaches over a limited area but by doing so, they reduce the amount of 
sand that flows to down-cun-ent beaches. TIlls can result in a rapid loss of beach sand in 
downcun-ent beaches. Seawalls are often used to protect seacliffs from erosional effects 
of wave aclion. 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 banier which protects landforms and structures 
from the potentially deStluctive wave action. The end result can be the direct destruction 
of roads, homes, and other structures by waves whose force is no longer dissipated by 
wide beaches. As beaches are eroded away, the amount of recreational beach available to 

the public is greatly reduced. Also, changes in beach geometry can alter the wave 
characteristics of a particular site. For example, as sand is canied out to sea during winter 
months, an offshore sand bar is likely to develop and cause waves to break further 
o{{shore. If the supply of sand is intemtpted by human intervention and an offshore 
sand bar is unable to develop, waves may strike much closer to the shoreline and accelerate 
coastal erosion. M1rine life is also affected by shoreline changes although specific impacts 
are difficult to predict. 

Historical Rates of Coastal Erosion in San Luis Obispo County 
The process of coastal erosion is highly complex and depends on a number of factors 
such as geologic formation, groundwater seepage, and exposUre'towave energy. TIle 
coastline along the CDuntyof San Luis Obispo is variable in tenns 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 characteristics also vary significantly. 

It is in1ponant to note that coastal erosion occurs episodically, mainly during periods of 
intense wave action that coincides wid, high tides. Although erosion occurs episodically, it 
is typical to report rates of coastal erosion as a yearly average. 11us is the method employed 
to quantify the rate of seacliff erosion. Typically, armual rates of coastal erosion range 
from about three inches a year to more than one foot 'a year. However, it does not 
necessarily mean that erosion will behave this way each year. Due to difficulties ill obtaining 
accurate erosion data, reported rates of erosion presented ill the following sections must 
only be considered as approximations in characterizing coastal erosion rates and 
vuh1erability. 

Cambria 
Coastal Erosion Hazard Potential 
Cambria is primarily characterized by narrow beaches backed by low cliffs approxinrately 
20 feet-Iugh. TIus section of coastline is subject to moderate to heavy wave action mosdy 
from northerly swells. The coast in the area is comprised of a rock unit ~alledthe C1mbrian 
slab wluch is a local, colloquiaillame for the Oetaceous-age sandstones that form the 
resistant rock headlands in the arca. Since sandstone is fairly resistant to erosion, cliff 
retreat rates in C1mbia arc relatively low when considering the wave energy imposed on 
this area. However, according to Griggs and Savoy (1985), present developments along 
Wl1ldsor Avenue arc considered to be in danger from wave action and are cun-cntly 
experiencing rates that average seacliff retreat of two to three inches per year. 
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Cayucos 
Coastal Erosion Potential Hazara 
Shorelines in Cayucos are similar to those found in Cambria; however, there are several 
imponant differences that effect the erosion potential. Cayucos is also backed by low 
cliffs (about 20 feet-high) but has wider beaches than those fOlmd in Cambria. In the 
winter months, however, the sandy beaches vinually disappear and waves strike directly 
against the hluffs. The Cayucos shoreline faces south; therefore, its beaches are panially 
protected from nonherly swells. However, wave action in this area is significant. The 
seacliffs are comprised of Franciscan melanges, characterized hy blocks 'of rocks often 
surrOlmded by small zones of sheared or crushed rock tllat tend to erode easily. Some 
zones contain more erosion resistant rock blocks that have been exposed as the weaker 
blocks have eroded aw.t}'. 

For example, the bluffs along Pacific Avenue and Studio Drive in Cayucos contain extensive 
blocks of sheared setpentine that act like seawalls and slow erosion. However, duri.ngthe 
intense storm waves of 1983, even these seemingly resistant blocks were breached at 
some spots. As a result, the bluff receded as much as 20 feet. Rates of erosion are highly 
variable along this coastline, and range from 6 to 10 inches per year according to Griggs 
and Savoy (1985). In response to the stolID waves of 1983, emergency rip-rap and 
nunrefOUS seawalls v.rere constnlcted. Even with this protection, rapid erosion.r.ltcs 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." Upcoas! 
from the downtown area along 'Lucerne Avenue and extending noM to the undeveloped 
bluffs, the shoreline is comprised of Franciscan melange containing erodable rocks with 
high silt contents. Also, ,mconsolidated 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 growld becomes wet, the low pernleability of the clays 
tends to perch or elevate the ground water table. Consequently, tI,ese saturated soils cause 
increased soil loss due to slope instability and slumping of the sea cliff face. 

Morro Bay ...... , .. . 
Coastal Erosion Potential Hazar" 
From Atascadero State Beach and continuing south through much of Montana de Oro 
State Park, ti,e Morro Bay coast is fronted by large sand dunes that provide protection 

for developments located on terrace materials behind the sand 
dunes. Due to the construction of the Morro Bay Harbor 
Breakwater and the presence of M0!1"O Rock, the littoral drift 
nonh of Morro Bay has been interrupted and the coast has 
accreted, or extended, seaward. In about 50 years, the beach has 
widened about 250 feet near San Jacinto Avenue and almost 500 
feet in front of Morro Bay High School according to Griggs and 
Savoy (1985). This tombolo, or sandbar, provides protection for 
developments in tins region. South of Morro Rock, the bay is 
protected by the sandspit which provides a barrierto wave attack 
that would otherwise impact the developed areas along the 
Embarcadero. 
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Los Osos 
Coastal Erosion Potential Hazard 
From the Ivlorro Rock extending into I'dolltana de Oro State Park, large sand dunes 
protect the c0l11mullity of Los OS()S -from potential wave hazards. Coastal dcvcloptl1cnt 

in the area from I'vlo11tana de Oro State Park through Port San Luis is unlikely due to the 
current land uscs. Erosion rates for shorelines of gcoio!:,'}' silnilar to this area range fr0111 
appro:xil11arcly 4 to 6 inches per year according to Griggs and Savoy (985). 

Port San Luis 
Coastal Erosion Potential Hazard 
Port San Luis and the coastline sU1Tounding San Luis 

Bay is well protected frOID the predominant 
northwesterly swells by the 2,300 foot long PorI San 
Luis breakwater. However, little protection is offered 
fr0111 southerly swells. The Pon San Luis area is hacked 
by 100 foot-high cliff, which descend eastward into 
approximately 30 fnol--high cliffs, Proceeding 
easTward from Port San Luis toward J\vila Beach, 
protective rip-rap has been placed adjacent to Avila 
Beach Drive in to prOTect the roadway from storm 
waves. Just cast of the 1110urh of the San Luis Obispo 
Creck j and extending eastward to Fossil Point, the 
comn1tl11ity of Avila Beach is fronted hy a 300 foot-wide beach which provides little 

protection [rom storm wayes. According to Griggs an-d Sa\!oy (1985), winter ~tiJril1' 
waves of 1983 datnagcd the concrete seawall \\~hkh run-s paraUel to l:':"rOllt Street, 

I -iomdng developments in this area experienced landslide activity as well as cracking of 
foundal'ions and roads. The recreational pier at .Avila Beach \vas also severely damaged. 
Historic storms have 5ho\vn rhat both Port San Luis and Avila Beach afC susceptible to 
coastal damage resulting from stOt111 waves, especially those generated from southerly 
swell!'>. Griggs and Savoy (1985) classify this region with a "Inoderate risk" with respect 
to possihle coastal datnagc incurred by stonn waves. 

Pirates Cove 
Coastal Erosion Potential Hazard •. '. -,. 

1 'rom Fossil Point proceeding eastward to Shell Beach, the cbastJine is characterized b)' 
offshore rocb and sea stacks backed by high (30-100 fcct) eroding cliffs .. According 
fO the Department of N~\vigation and Ocean Devdopn1ellt (1977), oil storage tanks 
formerly located just east of Fossil Point wete "endangered by cliff erosion." Griggs 
and Savoy (1985) suggest ratcs of scacliff retreat ranging from 4 to 7 inches pcr year 
for the Shell Beach coastline. Furrhcf1llorc, they indicate that "catastrophic rockfall 1:-; 

an it-nportant agent of erosion" in this area. Although many h(H11cS located vcry ncar 
the coastlinc of Shell Beach arc protected by seawalls, bulkheads, sandbags, and rip
rap, Griggs and Savoy (1985) characterize this stretch of coastline as a "high risk" with 
respect to pos~iblc coastal darnage incurred by stonn waves. 

Grover Beach 
Coastal Erosion Potential Hazard 
Grover Ikach is fronted by sandy beaches backed by low active dunes covered whh 
dense vcgctmion, a golf course, and a 1110bilc home park. The sandy beaches provide 
structures wifh 1110dcratc protection froJ11 storm waves. However, during the winter 
storms of 1983, tjmber beach access nunps were da~naged. 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 storn} waves. 

Oceano 
Coastal Erosion POtential Hazard 
Oceano i, generally fronted by wide ,andy beaches backed by 
low active dunes. These dunes provide protection for st1'nctures 
located ncar thetn, how eyer they arc subject to erosion during 
srOIn1 surge:i at exttT1l1C high tides. j\ccording to Griggs and Savoy 
(1985) continuous vehicle traffic on the beach and dunes is 

hindering dune protection with respect-to crosion. _Although these sand dunes offer 

dwellings protection from storm waves, the winter storms of 1983 damaged structures 
and destroyed thnber ral11ps which provided vehicular beach access, Therefore. 
according to Griggs and Sa,'oy (1985), this region. is -characterizccL with a -.'·'n1ockrate
risk" and a "high risk" region adjacent to the Arroyo Grande Creek 1110Uth with respect 
to coastal erosion. 

South County 
Coastal Erosion POtential Hazard 
l:"f(uU Oceano southward to the San l,uis Obispo/Santa Barbara County li;~e, the coastline 

is described by the Department of Navigation and Ocean Devclopmen((1977) as "sandy 
beaches backed by active dunes with sparse vegetative covcr, higl~ intef111cdiate.old dunes 
with vegetative cover, lnarshes, and lakes," Although tl:c dune fa~e is'wave :-cut and 
experiences frequent slides, Gri&~s and Savoy (1985) classify this region with a "tuodcratc 
risk" with respect to coast.al erosion. 
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Fire Hazards 

TI,e public is exposed to fire-related hazards from two potential sources: wildland fires 
and fires that occur in urban settings. Tlus section will describe general conditions under 
which both types of fires may occur, factors that may contribute to increased fire hazards, 
and conditions witllin the (Dunty of San Luis Obispo and its cities that have the potential 
to increase fire- related inlpacts.· . 

Wildfires 

TIle 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. 
Wudfires play an important role in the ecology of 
many natural habitats; however, as urban 
development moves into areas susceptible to 
wildfire hazards, risks to hwnan safety and property 
ll1creasc. 

To describe an area where urban development has 
been located in proxinuty to open space, or 
"wildland" areas, the term "urbani wildland 
interface" is commonly used. 111e most common type of urbani wildland jutedace 
results when urban development occurs on the fringe of existing urban areas, adjacent to 
wildland vegetation. Other intedace conditions can be created when urban development 
is intermixed with wildland vegetation, or when pockets of wildland vegetation occur 
inside developed areas. The communities of Cambria and Nipomo arc examples of 
intermixed urbani wildland interface areas. Fires that occur in urbani wildland interface 
areas affect both natural resources and developed an,as, and have been described as: "a 
fire moving from a wildland environment, consunung vegetation for fuel, toan 
environment where structures and buildings are fueling the fire" (Califonlia Resources 
Agency, 1996). 

Hazard Description 
Influences on Wilclfire Impctt:ls 
The fire hazard severity assigned to state responsibility areas for fire protection 
area dependent upon the historie climate, fuel conditions (vegetation), and 
topography. Based on these parameters, the fire hazard severity is detemlined 
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 tl,e potential for wildfires. These four factors (histOllC climate, 
fuel conditions, topography, and human actions) arc briefly desCllbecl below. 

Historic Climate 
The climate in San Luis Obispo County is generally referred to as 
"Mediterranean" with warm dry summers and relatively cool, moderately 
wet winters. Rainfall throughout the (Dunty occurs primarily between 
November and April, and ranges between 20-25 inches per year in the coastal 
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areas, to less than 10 inches per year in inland areas. aimatic conditions throughout the 
CDunty range from the cool, damp coastal areas, to hot and city inland areas .. Because 
summers are gener,illy warm and dry, the risk of wildfires is highest in late summer and 
early fall. Fog and cool weather that are common in the coastal regions help to maintain 
moisture levels in vegetation along the coast, which helps to mininlize fire risk. The hot 
and dry conditions of the Santa Lucia Mountains and the inland plains and valleys of the 
Cowlty, however, can quicldy desiccate vegetation resulting in an increased fire risk 

Other weather-reL1ted elements can have complex and important effects on wildfire intensity 
and behavior. Willd is of prime inlportance becanse as wind velocity increases, the rate of 
fire spread also increases. Gnstyand emuic 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 importantfire-related weatherfactor . As humidity levels 
drop, rile ruyaireanses vegetation moisture levels to decrease, rl1erebyincreasing the likelihood 
that plant material will ignite and bwn. 

Fuel Cone/itions 
A large portion of the CoW1ty is covered 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 fbwld rlrroughout 
rile County, and their likely relative fire hazard severity rated by fuel conditions only. l1le 
likely fire hazard severity depicted in Table 3-1 can be influenced by many factors, including 
the age of vegetation, accumulation of dead plant material, vegetation management progl>lmS 
that may have been implemented, period of tinle since a stand of vegetation was last 
bwned, historic climate, and topography of ilie region. o,apartal plant coJl1l11unities present 
the most significant fire hazard severity, as this type of vegctation bwns with intense heat 
and the amount of fuel available to bwn can be very high if the area is not properly 
managed or has not been recently bumed. O:Jlltrolled bW11ing is one method iliat can 
greatly reduce the fire hazard severity for a given area. In developed areas, some omaJl1Cntal 
plantings can provide hazardous fuel loading. A significant increase in dead material as the 
result of insect or disease infestations can lead to a much higher fire hazard. The pitch 
canker infestation in Cambria is ,ill example of tlns problem 

Topography 
Steep termin plays a key role in rile rate at wInch wildfires spread, as fires will normally bwn 
much faster uphill. Gener,illy, when ri,e gradient·ofa slope doubles, the rate of spread of 
a fire will also double. Steep topogmphy also channels air flow, rllereby creating emtic 
wind pattems. Fire suppression in steep areas is also complicated by limited accessibility, 
and rile effectiveness of firefighters aIld equipment are hampered by lack of access roads. 

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

Source: San Lui-; Obizpo Cc,unty, 1976. 
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Human Actions 
Most wildfires are ignited by human action, and Illay 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 
WJdfires have sever,ll 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 chapamll phmt community, 
which typically has a very high wildfire risk Mter a wildfire stops buming, the bumed 
land is laid bare of its protective vegetation cover and is susceptible to excessive lUll-off 
and erosion from winter stom1S. The intense heat from the fire can also cause a chemical 
reaction in the soil that makes it less porous, and the fire ell destroy the root systems of 
shrubs and grasses that aid in stabilizing slope material. When the winter rains come, the 
possibility of severe landslides and debris/mud flows is greatly increased. 

In addition to daillage to natural envirolIDlents, wildfires result in a bigh risk for personal 
injury, loss of life to iullabitants of the fire area and firefighters, and losses of structures 
and personal property. Public utilities ate often strained byule 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 
stoml nmoff, sediment, and debris that is likely to be generated from barren, bumed
over hillsides. 'TI,e iu1pacts of wildfires on developed areas is being used by COF 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. 

Fire 

CDI' OES 

USFS 

N 

A 
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Table 3-2: Major Wildfires in San Luis Obispo County Since 1931 

~;,:! ,",(";,' "!,,:},:: ,>' 
1931 Pot1ola Road (I\tascadero) 28 000 
1933 Rinconada area 15 000 
1937 Hearst Ranch 10000 
'1939 Cerro Allo 15,000", 

American Carwon 30 000 
1947 Cuyama Hi ql',way 10000 , 

1950 Pine Ridge Huasna 17,000 
Pililas 33,000 

Hillman Ranch 10000 " 
Hl53 Buckhorn Rancll 13500 
1960 Wefferlinq 50000 
1970 Buckeye 44,000 

811ell Creek 20,000 
Alfalfa RanCll 20000 

1985 Las Pililas 75000 
1989 Santa Margar~a 10,000 ' 

Chiwa Road 
1994 Hiahway 41 48500 
1996 Hlqlll'>lay 58 107 000 
1997 Hiqrrwav 166 (Loqan Fire) 50 000 

Source: San Luis Obispo Courdy, 1976; Ctty of San Luis ObiQio, '1996, 
-;",-~,,; , 

Historic Wildfires in San luis Obispo County 
Significant wildfires have occurred throughout San Luis Obispo County. Most recently, 
the Logan fire that occurred in 1997 burned 50,000 acres and cost $6 million to put ouL 
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, 11,e Highway 
41 fire resulted in the destruction of 42 homes, 61 other stmclUres, and 91 vehicles. A 
total of 48,531 aeres were bunled and an estimated $7,000,000 in property loss damages 
occurred, -n,e Highway 58'fire burned 106,668 acres and resulted in the loss of homes 
and 14 struculres. 

A summary of major wildfires that have occurred in S,m Lnis Obispo Countyis provided 
on Table 3-2, This table, however, does not list the numerous smaller fires that have 
occun'ed tlu'oughout the County. Several areas of the County that have been subject to a 
high number of smaller fires include tl,e 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 neanhe Nacimiento Reservoir, loeated in the northwest portion of the County, 

Fire Prevention and Response 
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 calmot 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 folio-wing precautions, 

Usc fire resistant building materials and construction methods, Many standards 
have been adopted to reduce the use of combustible building materials in high fire 
hazard areas, Standards for fire resistive building materiah and constmction methods are 
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provided by the Unifo1l11Building Code and the c:aJifonua Building 
Code, the Unifo1l11Fire Code, and specific sections of the c.1lifonua 
Health and Safety Code. Additionally, AB 3819, which was adopted 
after the disastrous Oakland/Berkeley Hills fire of 1991, and the 
major wildfires that occlUTed in southem Cwonua in 1993, requires 
the c:aJifomia State Fire Marshall to establish building standards for 
areas that have been designated with a high wildfire severity rdting 
by the Cllifomia Department of Forestry and Fire Protection. 

Provide defensible space around structures. Tills broad measure 
includes a number of specific actions that can be taken to minimize 
wildfire risks. Providing a defensible space area around a sl1ucture 
serves a dual function of limiting fuel for the fire to approach the structure, as well as 
providing a position from which fire fighter" can combat the bla7.e. 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 clealings arounci 
structures alld other combustible materials, and the inlplcmentation of a variety of othlr 
fuel reduction and fire prevention! suppression measures. Specific measures that should be 
implemented depend upon the type of stmctures to be protected and their proposed use, 
expected fire characteristics, and infrastructure that would be available in Ule 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 specific development is dependent upon a variety of facton;, 
including the type of cOllStmction, the use or occupancy of Ule stmcture, and Ule location 
of surrounding stmctures. For residential development, adequate fircflows may range 
from 1,000 to 2,000 gallons per minute at 30 psi, for a period of up to three hours. 
Several standards can be used to calculate the actual fireflow requirements for a specific 
project. 

Provide adequate access. Adequate access to structures includes providing roadways 
that are passable by large fire-fighting equipment. 'Ibis requires roadways to have adequate 
widths, as well as gradients, bridges, and tum-around areas th.at acconilllOdate fire trucks. 

Responsibilities for the prevention and suppression of wildfires in San Luis Obispo County 
belong to the U.S. Forest Service (USFS) in areas contained witllin the Los Padres National 
Forest, to the califom.ia Department of Forestry and Fire Protection (CDF) in wildland 
areas outside of ti,e Forest boundaries, alld ti,e Bureau of Land Management (BLM), for 
areas under their jtrrisdiction and to individual cities within their incorporated areas .. 

The CDF is responsible for providing fire suppression services on approximately 1.4 
million acres of San Luis Obispo O}unty. As ti,e majorfire fighting force in Ule County, ti,e 
CD F fully or cooperatively maintains 18 fire stations Ulat are located ummghout the Colmt y. 
Fire stations that are managed by the CDF are located in the following areas: North of Ule 
City of Sail Luis Obispo and the San Luis Obispo Airport, cayucos, C1mbria, Nipomo 
and Nipomo Mesa, Morro TOTO (I-lighway 41 between Atascadero and MOITO Bal?, Oak 
Shores (L'lkc Nacinuento), Heritage Ranch (Lake Nacimiento), Avila Valley, Santa Margarita, 
Paso Robles, Simmler, Meridian (Highway 46 east of Paso Robles), (}eston, Shandon, La 
Pal1Za, and Las Tablas (Lake Nacinuento). TI,e CDF maintains all extensive collection of 
fire fighting equipment in San Luis Obispo Count); including engines, aircraft, bulldozers, 
water tenders, and heavy rescue vehicles. 
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The USPS maintains fire stations in the areas of Pozo, and Pine Canyon (Highway 166), 
along with a helicopter base near Lopez Lake .. TIle USPS fire stations are also equipped 
with specialized wildfire fighting equipment and personnel. TI,e BLM maintains a fire ( 
station in the Carrizo Plain area of the GlWlty. 

The COP, USPS, and BLM have entered into a mutual aid agreement f()r the purpose of 
wildfire protection in San Luis Obispo Glwaty. Mutual aid agreements are reciprocal 
arr.1l1gements in which fire protection agencies share personnel and ~quipment during 
emergency situations. Gties and fire protection districts are also panicipants in various 
mutual aid and autO aid agreements, including the State Master Mutual Aid agreement. 

Hazard Analysis 

San Luis Obispo County 
Local WllcIf/re Hazards 
San Luis Obispo GlWlty is exposed to a variety of wildfire' hazard'·, 
conditions ranging from very low levels of risk along the coastal portions 
of the Glwaty, to extreme hazards in the inland OOld chaparral co¥ered 
hillsides of the Santa Lucia Mowltains. 11,e COP has Wldenaken a 
program to map areas of potential wildfire risk, and to describe the 
potential for wildfires to occur in a given area, severalllsk classifiCations 
have been used. Currently, fire hazard severity is a fWlction of fuel 
conditions, historic climate, and topography. Population density or the 
number of structures in a panicular region are not currently used' to 

determine the fire hazard severity for "particular region. Aieas throtlghout the Glwaty 
have been designated as having-', "Very High Severity fIazard," "High fIazard,"or 
"Moderate Hazard." In San Luis Obispo Gllillty, most of the area that has been designated 
as having a "Very High Severity H1zard" is located in the Santa Lucia Mowatains, which 
extend from Monterey Glwatyto the nonh, to Santa Barbara Glunty to the saum. These 
areas exhibit the combination of vegetative fuel, topography, and human proximity that 
contribute to an extreme fire hazard potential. TI,e fact that an area is in a Moderate 
fIazard designation does not mean it coomot experience a damaging fire. It only mems 
that the probability is reduced, generally because the number of days a year that the area 
has "fire weather" is less. Wrldfrre risk designations for San Luis Obispo Glwny, as 
identified by the COP are depicted on'1VIap 7.' . ..,. .. " . 

The COP is planning to reevaluate the fire hazard severity mapping for the Q,waty to 
give greater weight to population density and concentrations of structures in promuity 
to higher risk areas. Tlus reevaluation process is expected to begin in the year 2000 and 
will likely result in more areas being included in the high md very lugh fire hazard zones, 
especially urboov wildland interface areas like Cambria and Nipomo. 

Uuincolporated cOlllil1lUlities within the GlWlly that are subject to increased wildfire 
risks are generally those conuntlluties like Cambria and Nipomo where developmemhas 
resulted in the creation of an urban/wildland interface zone. Table 3-3 identifies 
conmlwlities that are located in or near wildland areas md that have an increased risk of 
wildfire-related hazards. 

When residential development occurs within or adjacent to an area that has a high wildfire 
hazard severity, the ability of fire fighting forces to combat a fire may also be impaired. 
When residences are located in the vicinity of wildfire, typical fire fighting techniques, 
such as the use of backfires, may not be feasible. Additionally, fire fighting equipment 
,md persoJ1J1el may be used for structure protection, instead of being used to fight the 
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Table 3-3: UrbanlWildland Interface Areas of San Luis Obispo County 

1',',':\;',/( '\,"';;';,5: ;,;";;,;;',;;:,,,";,X;';'C, ;:;",";',',':,';;];'; 
Cambria Thi;: area contains lJ:~den; hie stands 01 oaks, laurel. madrone and 1\11(11)terey Pine. The IO(:.IItiotl of 

l(l$ideMeS intermc>::ed within thr; vegetation ifle/eaas the potential wildfire hazard. [Pitch canker and 
olher Pf!st complexes have significanUy Inoreas<:!d til", dead vIJ:ge1.iltion in the pine 10rest and the 
resultant fire hazard.) 

Los OSO$ R",sidenlial development that has occurlBd In the to;>(Jthili Mea;; around Los Os os and Montana De Oro 
State P.:uk are interm~ed with natiVe vegetation. 

Avila Valley and I/ish HilI:; Development in the areas around Indi.m Knob, Squire Canyon, See Canyon, and Plefumo Canyon.ille 
area intermb<ed with exlens we stan<B- of native vlJ:get.stion. 

Arroyo G Idnd<: dnd Pismo D~v!'!lopment to th", north dnd !}ast o1the City (If Arroyo Gr and!'! Is .intf:rmkt:'!d with dens!) vegeblion and 
8e<lcl1 <11';;<15 many iWl<l$ have limit",d access. The Pismo H eight Area has residences built above vel]etated steep 

slopes. 

Nil'Qmo Mes a and U ppel Res idenlial development in the NipClm(l Mesa, La::: BerrQ.$, and Uppel Los Bel/OS areas al\! subject to 
Los Berlos Area wildfire risks from exterGive sta!)ds of eucalyptus: tr<le$, As development OOOUlS, however. the removal 

01 eucalyptus if.::es reduc\"!S pot!}m\al tile risks. The Upper Lo:; Berros Area has limited aCOoE:Ss, t; 

Is o!ated and has dense vegetation <lml an incre<lslng !)umber (If re; Idences. 

Suey Canyo!) Thil: ';;fU is located in th!'! south!orn portion of ttl!'! County, north 01 Highway 100, Dewlopmerrt in this 
area is fairly is olated and lemoved 110m fire suppressions elvlces. 

Huasna Developm<:nt in this area Is rel.;;tively i:>ol.3ted .3nd r<:mov<:d 1rom tire suppression services. 

Lopez Lake D<:velopmem .3round the l.4<e is intermt><:ed with native veg<:tation and often has access difficult for fire 
suppressio!) vehicles. 

SifnUJ Margaritil area Development areas near Santa Margiflita, Pozo, La Panza, and HUehuero, are intermi>;ed ll\lilh native 
veg(!1ation, and often have SiHP slopes and difficult accesS conditions, 

Atascadli"ro area Development a/ound1h ... City 01 Atascadero is intermb<ed 1/I,Iilh la/oe s1ands ot native vegetation 

Paso Robles are.3 Development west and !!ast of P1l$O Robles includes residences to.3t '.are intermixed with nalive 
Creston vegciation. 

Lake Nacimiento .3rea Developments in the Heri1age Ranch. Oak Shores, Bee R ocl<. York MOIJ~tain, Santa Rita, Adelaide. and 
Running Deel Ranch include residences tha1 are intermked wHh native vegeta1ion. 

Diablo Ca~ron A nuclear pow!!;r plant and its oritical pWl.'er 91id sit in a den:; ely vegetated oanyon with a long response 
tOI wildl"nd 1il" suppr"ss Ion. 

San Luis Obispo Area The Cityoi San Luis Obispo and the sUHour,ding area interfaci!s with ine wildlands on allsides. 

Source. CDF PreFlre Management Plan, 1999. .' 

Note: Not in priority order. 

fire. TIus results in the need for <,dditional equipment to effectively minimize structural 
losses and to control the fire. 

Some unincorporated communities located within the CowItyare not confronted with a 
high wildfire risk These commwuues include much of the South Bay area, Cayucos, and 
Oceano.1his low wildfire risk results primarily from the type of vegetation that is dominant 
throughout these areas. The low-growing native grasses and shrubs fowld in these 
conununities presents a minimal vegetative fuel source and a corresponding lo.w wildfire 
risk Additionally, in the coastal communities, cool marine influenced temperatures and 
relatively high humidity levels help to muumize potential wildfire risks. 

Arroyo Grande 
Local Wildfire Hazards 
Ihe majority of Arroyo Grande is located in a gener<lllyflat valley that has been developed 
with urban and agricultural uses. The northern and eastern portions of the Oty, however, 
are hilly and contain parcels that are within or contiguous to grassland and forested areas. 
Fire protection for the residences located within these urbani wildland ultedace zones 
may be constrained by heavy fuel loads, steep slopes, limited access, and in some areas, 
!inuted water supplies. Specific areas of the Oty that have been identified as havulg 
potential fire suppression deficiencies are listed below. 

• 
• 

• 
• 
• 
• 

Rarrho Padrwav/CJ.11litto M:eITldo!Jarue5 Way 
A\~rla ~ Diamatl1£l 
Eql..X":stUatl Wlav/J:U:l¥!S W/avto N (1'/'3 Road 
El Catnino Real 
Wildwood funch 
RoJ.,o/Em&.Jd Bav 
CallVOll WavJRi<k!e"l1iew W;r.J 

SOl,ce: ArrDYD Gr",de Fire Dept 1996 

• 
• 
• 
• 
• 
• 
• 

Sta~c:oach Road 
We:;];..v S~etJMethoJ.ist C:unp 
Millit He4!}u:; 
South T:t:affi:: WJ.I,1/HuebnerRoad 
Suruise TeUJ.ce Mobile Hon~ Pm 
La Cuu.da/I'Aatthew Wav 
E.asv St:t:eet (offPruttZ Rd) 
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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 hillyponions of the Otywhere flal11!11able 
grassland, chaparral and oak woodland habitat is located. Much of the at y can be 
described as being wildland/urban interface area. Several areas in Atascadero qualify as 
Bates-rated areas, indicating a velY high hazard potential for wildfire auhe urban edge. 
Ponions of the Oty that have been identified as having an elevated risk for potential 
wildfire inlpacts are listed below. 

• 3F Meadows • Atascadero Highlands • SummIT Hills 
• Oakwood Estates • Asuncion Ranch • Chandler Ranch 
• Long Valley Ranches • Old Morro Road • Las Encina s I-II 
Source:: Draft Fire Department Master Plan, City (jf Atascadero, 1990: 

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

Microclimate. Localized afternoon w.inds from the nonhwest are comm6n in the wcstem 
ponion of the Oty. These w.inds are associated with inland valley heating and cooler air 
currents flowing from the ocean. These gustyw.inds can canse a grass fire to spread and 
shift direction in an rapid and unpredictable n1almer. 

Topography. Much of the residential development within the Otyhas occurred in areas 
with moderate to steep topography. Areas that exceed 30 percent slope are subject to 

rapid flame spread, and often have poor access for fire suppression equipment. 

Vegetation. Areas of the Otywith dense stands of chaparral vegetation face an elevated 
risk of wildfire. In areas where chaparral vegetation has not been bumed in more than 20 
year.;, 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. Olaparral vegetation contains a variety of compounds, such as 
waxes, turpentines, and resins. that cause this type of vegetation to bum intensely and at 
eA1:remelyhigh temperatures. Airtemperatures in chaparral fires can exceed 1,500 degrees.· 
TIle intensityof the fire that results from chaparral vegetation makes it difficulno extingui,h. 

Grover Beach 
local Wilclfire 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 Oty, bnt do not represent a major wildfire 
risk. 

Morro Bay 
local Wilclfire Hazards 
Morro Bay is not confronted with a significant wildfire rid" primarily due to the type of 
vegetation that is found throughout the Oty. Vegetation in the area is mostly limited to 

low-growing grasses and scattered shrubs, characteristic of disturbed Nonh coastal 
Grasslands habitat. High humidity levels and cool ocean- influenced temperatures also 
limit the potential for wildfires to occur. 
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Areas of the Gty near MalTa Bay State Park contain some native vegetation that present 
a moder.lte wildland! urban inteIface 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 Wilellire Hazards 
Paso Robles is located in the Salinas River Valley, adjacent to the foothills of the Santa 
Lucia Mountains. Extensive oak woodlands, grasslands, and chaparral conununities occur 
in the vicinity of Paso Robles, and present a high wildfire risk. The risk of wildfire within 
the Gty of Paso Robles, however, is moderate because most development has occurred 
in the flatter portions of the Gty, awayfmm the flammable foothill vegetation. Developed 
areas that are adjacent to significant stands of native vegetation and that may be subject 
to wildfire hazards arc located in incorporated areas west of the Gty. A fire that begins 
in this area could migrate towards the Gtyposing potential wildfire risks, particularly for 
areas of the Gty located between 14'" and 38,h Streets (I-Iemp, 1997). 

Future residential development within the Gty is most likely to occur in the eastern 
portion of the Gt y. Willie not as mountainous as the areas furtherto the east, this portion 
of the Gty is also adjacent to areas containing significant amounts of native vegetation. 
11,erefore, there is the potential for a wildfire to affect tIlls part of tI,e Gty. 

City of San Luis Obispo 
Local Wildfire Hazards 
11,e Gty of San Luis Obispo is confronted with one of the more .hazardous urbani 
wildfire risks in the O:mnty because of its location near the foothills of the Santa Lucia 
Mountains and the Irish Hills. For plalUung purposes, the entire perimeter of the Gty 
should be considered as an urbani wildland interlace area. Specific areas with an increased 
wildfire hazard include the foothills northeast and southwest of the Gtyand on CelTO 
San Luis Obispo, Bishop Peak, Omtnash Peak, and Islay Flill. Although the Las Pilitas 
and Highway 41 fires that OCCUlTed in 1985 and 1994 did not result in property losses 
within the Gty linuts, structures in the Gty were threatened by these fires (DougheIty, 
1997). The Fire Prevention o,de that has been adopted by the Gty considers all areas 
within the jurisdictional limits of the Gty to be subject to regulations pertaining to 
hazardous fire areas, such as requiring the installation of fire re.sistive roofing r,naterials .. 

Urban Fire Hazards 

Hazard Description 
Influences on Urban Fire Hazards 

11,e risk to life and property resulting from fires in urban settings is i.nfluenced by many 
factors. Some of the factors that must be consi.dered when assessing potential urban fire 
hazards and the appropriate level of fire protection that should be provided include the 
following: 

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

stored within the structure 

• Response time by fire su ppressio n 
person nel 

• On-site fire suppression systems 
• The use occupying the structure 
• The t)'Pe of building construction and 

materials 

• Adequate emergency ingress and egress 

Tee/mica! Background Report County and Cities of San Luis Obispo 

35 



Different types of stmctures and land uses present their own fire prevention and 
suppression characteristics and potential problems. In the developed area throughout 
San Luis Obispo ColliltY, residential stmctural fires are the predominate urban fire risk. 
TIus risk is increased when development is located in urban/wildland interface areas, 
such as hillside and canyon areas. 'TI,e additional fire risk associated with residential 
devclopment in urban fringe areas results from the proximity of stmctures to flammable 
vegetation, the increased distance from fire protection services, limited access, and potential 
for low fire flows for combating fires. . 

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

• Multiple-story, wood frame, high-density apartment developments; 
• Developed areas where stmctures have little or no setbacb; 
• Stmctures tbat contain combustible roofing and other building materials; 
• 11,e storage, handling, and use of hazardous materials; and 
• Natural disasters. 

Fire Prevention and Response 
Fire prevention is a primary objective and the major activity oUire dCj,artnients in urban. 
areas. After a fire stalts, it is the objective of the fire department to minimize the damage 
to life and property. To mininuze potential fire risb, a variety of legislative and advisory 
programs have been developed. Some of these programs include: 

Uniform Fire Code 
This Code maybe adopted bylocal jurisdictions, 'Willi amendments, and provides minimurn 
standards for many aspects of fire prevention and suppression activities .. 11,ese standards 
include provisions for access, water supply, fire protection systems, and the u'e of fire 
resistant building materials"" ... 

California Health and Safety c~ile 'c,'nd the UnIfOrm iluiiifJng(;e;de·' ' . 
The Health and Safety Code provides regulation peltauung to the abatement of fire
related hazards. It also requires that local jurisdictions enforce the Uniform Building 
Code, wluch provides standards for fire resistive building and roofulg materials, and 
other fire-related constI1lction methods. 

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

Title 14 of the Public Resources Code 
11,ese reb'1llations provided additional fire prevention 
and suppression standards. 

Assembly Bill 337 (Bams Bill) 
In response to the o.tldand Hills fire of 1991, tltis bill 
was passed in 1992. It requires bmsh clearance and 
fire resistant roof material (dass A or B) to be used 
on all new construction that is located in areas 
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designated as being a "Vcry High Fire Severity Zone." Atascadero is the only city in the 
County that has adopted this bilL 

After a fire has started, the tune necessary for fire fighters to respond to the scene is a 
critical factor in protecting public safety and 111inunizing propc;rty damage. Optln1U111 
response dmes (approximately five. lninutcs or less) can typically be pnwidcd if a fire 
station is less than 1.5 tniles from the response location in an urbanized area. \Xlhcn 
making determinations about fire sml'lon locations, the type and density of development 
that exists in an urbanized area, along with futnre land usc plans, should be cnm;idered. 
Other factors that may also influence the location o[ fire stations includes roadway and 
traffic conditions, topography, and possible access obstructions such as freeways mld 
railroad tracks. 

The anlOunt of warer thar is available to fight a fire, along ·with the pressure at which the 
water is delivered and for how long it can be provided, is referred IT) as ufircHow." 
Building construction, the proximity to other structures, the proposed usc of the structure, 
and the provision of on-site fire protection sp;ICins, arc all considered when determining 
the minill1UlTI fire How that is required to provide adequan: fire suppression protection. 
In urban areas, fireDow recl"tirements may rypically range between 1000 and SOOO gallo!l5 
per minute [or two to five hours. Acmal fireflow rC(luirCIl1enrs arc calculared based on 
site conditions. 

Hazard Analysis 

San Luis Obispo County 
Existing Fire Protection SelVices 
Urban fire prevention and suppression services for rhe 

unincorporated areas of San Luis Obispo County atc 
provided b)i a combination of agencies and dcparunents, 
including the Ca.lifornia Department {)f Forestry ~u1d loire 
Protection (CDr~, rhe: Count)' of San Luis Obispo, fire 
protection districts, community service districts, and 
volunteer fire conlpanics. The CD1' is rcsponsib1c for the 
a(hninistration of the fire stations that serve rhe 
unincorporated arcas of the County not within fire 
protection or other special districts, and provides 
c<Iuipl11ent and training [or rhe volunteer stations. Table 
3-4 lists rhe existing fire stations that are located in the 
unincorpora ted areas of the County, and wha t agency / 
dcpartll1Cnr is rcspollBible for the station operation. '1'hc 
locations of the listed fire stations arc depicted on IviHp R 

Ordinances and Regulations 
Several local ordinances direct fire prevention aoivitlcs within San Luis Obispo County. 
These include Chapter 19.20, Construction Standards of Title 19, of the County Code; 
as well as Section 22/n.05.0S0 cr. secl. of the] .and Usc Ordinance and Coastal Zone 
Land Usc Ordinance. These sections of Titles 22 and 23 contain standards pertaining to 
the preparation and revic\\' of fire safery plans, fire safery srandards, sire access, and 
driveway retluirelnenr.s. In addidon, The provisions of the Uniform Fire Code have been 
adopted by San Luis Obispo County. 
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Table 3-4: Fire Stations in the Unincorporated Areas of 
San Luis Obispo County 

Source: CDF, 1007. 

Local Fire Ifazaras 

Los Osos 
Existing Fire Protec!ionSewices 
Fire suppression, fire prevention; and 'l;~;~~ainedic services \\;1thG~ the ~o~nlllnity of'- tos 
Osos aie provided by the Los 0505 C01nmunity Services District: Fire Dcparuncllt. 
The fire station is located at 2315 Bayview Heiglm Drive and is centrally located within 
the community. The Dcparunent is presently staffed with eight full-time professional 
firefighters and officers, along with four Contract Firefighters and 20 Reserve Firefighters 
that work part-time. A fuB-time SCCfctary is included in the staff of 32 personnel. Fire 
response cquiplncnt that is operated by the Dcparnnent include: 

(2) 1S00 gpm pumpers; 
(1) 1250 gpm pumper; 
(I) 150 gpni hndl patrol; 
(1) Paramedic rescue squad; and 
(1) Command unit. 

local Fire Hazards 
The area is charancri:tcd by low ro mcdiu111 density housing and llmitcd comnlcrc.ial 
activities. Surrounding the. developed conlIl1unity are hundreds of acres of agriculture 
and chaparral covered lands 1 including J\-1ontana de Oro State Park The chaparral covered 
lands present a moderarc fire hazard during 1110St of the year due to the coastal influence.; 
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however, these lands present a high fire hazard area that is weather-induced during some 
times of the year. 

Orclinances ancl Regulations 
The 1994 Uniform Fire o,de with amendments has been adopted as a local ordinance, 
and the Department enforces the o,unty of San Luis Obispo Land Use Ordinance 
along with Title 19 and some sections of Title 24 of the C11ifomia Administrative o,de. 

Cayucos, Cambria, Nipomo, and Oceano 
Each of these communities arc developed with primarily low-density residential uses 
with supporting commercial uses. With the general absence of dense or hazardous land 
uses, basic fire protection and response needs are met by providing a minimum level of 
stmctural fire protection. However, Gmbria and Nipomo's fire needs are greater because 
their intennixed 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 persOlmel to augment 
existing volunteer forces. As density increases .md if fuel conditiom become more 
hazardous in areas like Nipomo and C1.lnbria, these areas may require additional mitigation 
measures and fire protection. However, the cost of providing additional fire prevention 
and suppression services must be weighed against the need for additional protection and 
the benefit that may be derived. 

Arroyo Grande 
Existing Fire Prolr>clion Services 
Fire suppression .md prevention services within the Anoyo GnUlde are provided by the 
Otyof Anoyo Grande Fire Department. TI,e Oty's only fire station is located at 140 
Traffic Way. TI,e station was constmcted in 1980 and is considered to be adequate to 
serve the fire protection needs of the Oty. The Fire Department is staffed with a 
professional fire chief, plus a volunteer force. Fire response equipment that is operated 
by the Oty includes: 

(2) 1500 gpm pumper; 
(1) 1250 gpm pumper; 
(1) 1500 gpm, 7S-foot elevated stream ladder tmck; 
(1) heavy rescue squad; 
(1) 500 gpm combination bmshl stmcture engine; 
(1) 95 gpm bmsh tmck; 
(1) hazardous material unit; and 
(1) mass casualty unit. 

Orclinances ancl Regulations 
With the passage of Ordinance 472, the Otyof Arroyo Grande adopted the 1994 
Edition of the Uniform Fire o,de with several amendments. 

local Fire Hazarcls 
Uhlll fire hazards in Anoy" Gnlllde are generally associated with residential development 
that has occurred ,,~thin the mral portions of the Oty, 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 mban portions of the 
Oty, no concentrated areas with deficient access or water supplies have been identified. 
Access and fire flow requirements that are required for new constmction are based on 
the requirements of the UnifOlm Fire o,de. 
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Atascadero 
Existing Fire Protection Services 
Fire suppression and prevention services within Atascadero are provided by the Otyof 
Atascadero Fire Department. TI,e Department is presently staffed with 15 professional 
firefighters. The Oty operates two fire stations: Station No.1 is located at 6005 Lewis 
Avenue, and Station No.2 is located at 9801 West Front Street. Fire response equipment 
that is operated by the Otyincludes: 

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

Iu a report titled Dnlji M'I.rtcrPlatljOrl'iir dlld J~ft .Jdftty .JIm/1m (1990), it was reconunended 
that a new fire station be considered in the southwest section of the Otyin the viciuityof· 
Santa Ana Road and Santa Lucia Road. Another new station was reconunended for the 
northwest portion of the Oty near San Ramon and Del Rio Roads. TI,ese stations were 
reconmrended because of the excessive distance from the present stations to these areas 
of the Oty. Properties have been purchased for these stations, however, it is uncenaln 
when fWlding will be available for their construction. 

Ordinances and Regulations 
Oty Ordinance No. 304 amended Title 6, arapter 13 of the Atascadero MWlicipal 
Code to provide a mechanism to allow the Fire alief to order the r¢moval of weeds, 
rubbish, and similar material tllat 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 tiule, the 
Oty may contract to have the hazard abated. A tax lien for the cost of removing the 
hazard will then be placed on the property wltil it is paid. Oty Ordinance 248 adopted 
the 1991 Edition of the Unifollll Fire Code (UFq, with cenain revisions, as part of 
Title 8 (Building Regulations). Sections 8-2.103 of Ordinance 248 adopted AB 337 (Bates 
bill) into the Municipal Code for the Oty. ..... 

Potential Fire Hazards 
Urban fire haz.ards in Atascadero are closely related to wildfire hazards, and arc generally 
associated with residential development that has occurred in the hill~ideand perimeter 
areas of the Oty, or the urbani wildland interface zone. Residential development that has 
occurred in the hillside areas of the Oty has resulted in a condition where extensive areas 
with native vegetation are intellllixed 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 witllin the Oty have tentatively been designated as "Very 
Bigh Fire Hazard Severity Zones." 

Not all of the Ot y is affected by fire protection issues associated with the urbani wildland 
interface z.one. In the main conunercial area of the Oty, no siguificant 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 UuifOllll Fire Code. Fire sprinlders arc required for structures 
exceeding 5,000 square feet and all new constJ11ction is required to have aass A roofing 
material or better. If it is not feasible fa; new dcvelopment to meet tl,e specified mlllinlUm 
requirements, the Fire Dcpartment may consider altcmative methods of fire protection, 
such as the provision of fire sprinklers within residential structnres. 
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Grover Beach 
Existing Fire Protection Services 
Fire suppression and prevention services within Grover Beach are provided by the Grover 
Beach Fire Depanment. TIus depattment is a vol/mteer organization, headed bya Public 
Safety Director. The City's only fire station is located at 867 Ramona Avenue. Eanhquake 
safety deficiencies have been identified for the fire station stmcture that will require 
modifications to correct. 11,e Cityis attempting to secure funding that would be used for 
modifications to the existing station or to build a new station. Fire response equipment 
that is maintained by the Depanment includes the following: 

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

Orclinances ancl Regulations 
Ordinance 92-9 of the City of Grover Beach Municipal Code, A/tick VI - P"biie .Ic0?0 
CAljJlel" 1 UllijOI7l1 Piir Code, provides the basis for fire regulations in the City of Grover 
Beach. Section 6100-6112 of the Code adopts the UnifonnFire Code with amendments. 

local Fire Hazarcls 
111e low density urban development that is predominant in Grover Beachhclps to minimize 
potential urban fire prevention and suppression hazards. TI,e City has historically had a 
fire suppression problem related to inadequate spacing of fire hydrants, which can limit 
the effectiveness of fire suppression e{fons. 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 Utllfonn Fire 
Code. 

Morro Bay 
Existing Fire Protection Services 
Fire suppression and prevention services within the City of Morro Bay are provided by 
the Morro Bay Fire Depanment. The Depanment is staffed by professional fire fighters 
and a volunteer force. The City's main fire station is l<;>cated at 715 Harbor Street, and an 
unstaffed station is located in the nonhem ponion of the Cityat, 460 Botuta Street. B.oth 
stations have design and constmction deficiencies that could result in structuml damagein 
the event of an earthquake. A site for a new fire station site has been identified on the 
southwest comer of Bighway 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. 

Orclinances ancl Regulations 
The City of Morro Bay has adopted several fire prevention ordinances as pan of the 
mmucipal code (MBMC) to address several general and specific fire sa[etyconcems. Fire 
prevention ordinances include the following: 

MBMC Chapter 8.12: Weed ahatement. TI,i5 ordinance provides a mechaJusm to 
allow the Fire Chief to order the removal of weeds, rubbish, and sinlilar material that 
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has the potential to become a fire or health and safety hazard. If compliance with the 
order is not provided in a reasonable period of time, the Oty may contract to have the 
hazard abated. A tax lien for the cost of removing the hazard will then be placed on the 
propeny until it is paid. 

MBMC Section 8.16.280: Solid waste management, burning refuse. TIlls section 
of the Municipal Code prohibits cl,e burning of refuse within the Otylimits. 

,~,. 

MBMC Chapter 14.60.010: Uniform Fire Code. This chapter of the Mmllcipal Code 
adopts the Unifonn Fire Code, with amendments. 

MBMC Section 14.60.200: Automatic sprinkler systems-rtre resistive roofs. These 
regubtions 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 constmetionwestoftheEmbarcaderor.· 
As pan of the fire resistive roof reqlllrements, wood shake and shingle roofs are prohibited. 

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

Local Fire Hazards 
Fire protection issues of concern in the Otyof Morro Bay occur in the northem portion 
of cite Oty where dense residential development, as well the constmction of ltillside 
homes, present potential suppression problems. Poor.ac~ess.incite.waterfron\iarea of. 
the Oty also presents a potential fire protection hazard. Another fire protection risk that 
exists within the Oty penains to the presence of older buildings in the downtown area 
that do not provide fire-resistant construction and have mUlll11al side yard setbacks. 

In the northem portion of cl,e Oty, residential development has OCCUlTed Ul 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 nonhern ponion of the Oty has resWted in dense 
concentrations of stIuctureswicitminimumsetbacks. To address previous problems that· 
were associated with low water pressure Jar. fire suppression purposes.inthe .. nonhem 
section of the Oty, new water lines were installed in the 1980's. Water supply capabilities 
are now adequate throughout the Oty. For new construction, fireflow and' access 
requirements are based on the provisions specified by the Uniform Fire Code, which has 
been adopted by the OtyGones, 1997). 

Access to the waterfront area of cl,e Gtyis constrained by two factors: crowded conditions, 
particularly in the SW111l1Cr months; and poor aCccss to buildulgs that front the water. 
Building access in the waterfront arca is also constrained by the presence of nmnerous 
structures that do not provide sideyard setbacks. To help address these .issues"the Oty 
OpeI<ltes two fire boats, however, the vessels have minimal pumping capabilities. 1be 
Oty has also adopted an ordinance that requ.ires automatic sprinklers to be installed in all 
new construction located to the west of TI,e Embarcadero. TI,e acquisition of the Ot)"s 
elevated ladder truck has also improved the Fire Department's ability to apply fire 
suppression water to stmctures in the waterfront area Gones, 1997). 

Paso Robles 
Existing Fire Protection Services 
Fire suppression and prevention services within Paso Robles are provided by the 
Department of Emergency Services. 11,e Department of Emergency Services operates 

:r::;: 
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three fire stations: Station No.1 is located at 13''' and 
Spring Streets, Station No.2 is located at Santa Fe 
Avenue and veston Road in the Shelwood Acres 
area, and Station No.3 is at the Paso Robles Municipal 
Ailport. All three stations are small and have difficulties 
accommodating the size of modem fire trucks. TIle 
Department is staffed by 6 professional fire 
firefighters, providing for two on-duty personnel at 
anyone time, along with a contingent of vollUlteers. 
Fire response equipment that is maintained by the 
Department includes the f o!lowing: 

(3) 1,500 gpm pumpers; 
(1) 1,250 gpm pumper; and 
(1) 1,000 gpm ailpOlt crash tmck. 

Ordinances and Regulations 
GtyOrdinance No. 706, amended Title 17 of the Municipal (Dde to adopt the provisions 
of the Unifonn Fire (Dde with certain amendments. TIle Gty has abo adopted a weed 
abatelllcnt ordinance. 

Local Fire Hazards 
(Dnditions that contribute to urban fire hazards in Paso Robles are primarily associated 
with access difficulties from the existing fire stations, providing adequate fire suppression 
service at the Paso Robles Airport, and reliance on volunteer fire fighting personnel. In 
addition, there are approximately 40 buildings beyond the effective reach of fire ground 
ladders. This wi!l require acquisition of an aerial tmck 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 eastem and westem segments of tlle Gty. 
With limited access to and across the highway from Gty surface streets, fire tmcks often 
cannot take a direct route to an emergency call on the opposite side of the highway. 

Fire fighting equipment at the Paso Robles airport consists of a govemment surplus 
crash tmck TI1is vehicle, however, often has mechanical problems tllat limit its effectiveness. 
Another fire suppression constraint at the airpolt is the absence of fire hydrants within 
the flUlway area. Airpons will often provide subterranean hydrants within the mnway 
that provide a source of fire suppression water. Without any hydr.llits near the nll1way 
area, the only water available for fire suppression in the event of a mnway 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 airpon operations. Located 
adjacent to the fire station is a helicopter flight-training school. TI,is 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 tr.luting accident 
(Hemp, 1997). 

TI,e Paso Robles Department of Emergency Services relies on volunteer fire fighters to 
supplement the pennanent staff of six career fire fighters. On occasion, there has heen 
imufficient respome bytlle volunteers to adequately respond to emergency calls. A shonage 
of trained persOlmel 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 pUlposes throughout the 
Gty. For new construction within the Gty, fire flow and access requirement are based on 
the provisions of the Unifonn Fire Code. ]11ese requirements may be modified based 
on the needs of a particular project. For example, residences may be requited to provide 
structural sprinkler systems if response times from a fire station would not be sufficient 
to provide adequate protection. 

San Luis Obispo 
Existing and Planned Protection Services 
Fire suppression and prevention services within San Luis Obispo arc provided by the 
Gtyof San Luis Ohispo Fire Department. TIle 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 OlOrro Street; 
Station No.3, 1280 Laurel Lane; and 
Station No.4, 1395 MadoIUla Road. 

Fire Station No.1 was relocated to its present locationinJUlle 1996. The Fire Department 
reports no structural or operational deficiencies that arc 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. Fire response 
equipment that is maintained by the Gty includes the following: .. 

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

Ordinances and Regulations 
Gty Ordinance 1288 (1995 Series) adopts the 1994 Edition of the Uniform Fire Code 
with amendments. aapter 8.08 of the Muuicipal Code pertains to hazardous weeds 
and debris, and provides a. mechanism to allow the Fire alief to order the removal of 
weeds and debris that has the potential to become a fire, .health,.or _s~fety_hazard,If. . 
compliance with the order is not provided in a reasonable period of time,-theGty may 
contract to have the hazard abated. A tax lien for the cost of removing the hazard will 
then be placed on the property lUltil it is paid. 

The Gty has also adopted ordinances regarding the instalbtion of fire sprinklers in existing 
structures and the use of fire resistive roof materials. The fire sprinkler ordinance requites 
the installation of sprinklers in unreinforced masonry buildings in the downtown area at 
the time that the structure is retrofitted for seismic safety. Other buildings in the downtown 
area must have a fire sprinkler system by the year 2000. For new construction and the 
installation of new roofs, the Gtyrequites automatic fire spnnJders in all but small accessory 
Slluctures, and fire resistive roof material. 

Local Fire Hazards 
Urban fire protection issues in the Gty generally pertain to providing fire suppression 
services in the dO"~ltown area, and low fire flows that may occur in portions of the Gty 
that are at a higher elevation than sWTounding areas. Another fire protection concem 
pertains to the ability to provide fire protection services to areas that may be annexed to 
the Gty. 
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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 Gm be constrained by n1<lrginal 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 for fire suppression purposes throughout the 
City. For new construction within the City, fire flow and access requirements are based 
on the provisions of the Unifornl Fire Code. Elevated portions of the City, however, 
can experience low fire flows resulting from a loss of water pressure. To address this 
problem, the City has installed pump stations, and has required new development to 
install water storage tanks that supplement 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 'ill annexation of properties located in the 
vicinity of the San Luis Obispo County Airport. This area contains a significant amount 
of connnercial 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 tile 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 8<r. SeiSBnicity 

Geologic hazards in San Luis Obispo County include scismicityrclated to fault mpture 
and ground shaking, liquefaction, tsunamis and seiches, slope instability and landsliding, 
and subsidence. TI,ese hazards can result in damage to public and residential buildings, 
inteffilpt transportation systems, damage lifelines such as buried ntilities and power lines, 
and result in loss of life. TIle 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 inlpacted 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. 

Ortain geologic fonnations or soil sedinlents are more prone to some geologic hazards, 
such as landslides, liquefaction, and settlement. Similarly, the location and activity of a 
fault detcnnines the potential hazards for grOlmd mpture or seismic damage. To help 
correlate the geologic conditions with the potential hazards to public safety and 
infmstmcture, a discussion of the geologic and seismic safety of the Countyis necessary. 

Geologic Time Scale 
Geologic rock fonnations or wnts are typically condated with other rock fonnations in, 
relation to geologic time. Sinruarly, the potential hazardthat'a fault maypose is defined'in 
relation to its activity in geologic tinle. TI,erefore, the geologic time scale and the various 
names of ems, periods, and epochs that constitute the time scale, are inlportant temlS 
that form the basis for much of the following discussions. A sinlplified geologic time 
scale is provided in Table 4-1. 

Table 4-1: Geologic Time Scale 

Cenozoic 

Tertiary 

M~ozoic 

CarbQfliferolJs 
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\~ :.,.' .. Geologically, Califomia is divided into several physiographic or geomorphic 
provinces, including the Sien11 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 C-'llifomia; . 
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TIle portion of the Coast Range province that comprises the coast of centml 
CalifOlma was formed at the intersection of two tectonic plates: the Pacific to 
the west, and the North American plate. TIle compressive and shearing motions 
bet ween the tectonic plates resulted in a complex system of active strike-slip 
faults, reverse faults, thmst faults and related folds (bends in roCklayel~) (dark 
and others, 1994). 

The various rock types found throughout the Colmty, and the type and severity 
Geomwp},ic province, of CaMomia. of folding and faulting that has occurred in these rocks, allow for the division 
(Norn' & Webb, 1990) of San Luis Obispo County area into four structurally and physiographically 

Juan de Fuea Plat(' ----1 

PACIFIC PLATE 

distinct areas, called seismotectonic domains. 111e domains include the Santa Maria-San 
Luis Range domain, the Coastal Fr,lnciscan domain, the Salinian domain, and the Westem 
San Joaquin Valley domain. The seismotectonic domains are botmded by major Quatemary 
age faults that divide the Colll1ty into areas of distinct styles of faulting, seismic activity 
and geology. A description of the domains is presented below: -:'"'. 

Santa Maria Basin-San Luis Range'Domain (SMB-SLR) .. TIle Sinta Maria Basui;; 
San Luis Range domain (SMB-SLR) comprises the southwestem area of the County, 
including Nipomo, Oceano, Grover Beach, Arroyo Grande, westem San Luis Obispo, .. 
Avila, Los Osos, and the adjacent hills of the San Luis Range and Irish Hills. The domain I 

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 alluviunl, dune deposits, and Paso Rohles Fomlation. 'TIle terrain 
in the coastal ar~as is generally chamcterized by moderate relief, 
bound by the steep terraID of the uplifted San Luis Range to the 
east. 

The San Andreas Pault in California is a transform 
fault along which the Pacific Plate slides 
nothwcstward relative to t-he North American Plate 
at a rate of about 7 1/2 em per year. (Levin, 1986) 

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

The main geologic hazards Ul tills area are grotmdshaloog and liquefaction or seisnllc 
related senlement of alluvium withullow lying areas, and tSlUlamis and coastal erosion in 
ocean front areas. As a result of the moderate relief within the westem and more developed 
portion of the domain, the landslide hazard is relatively low. There are, however, relatively 
severe landslide hazards withlll the steeper ten11in 'and less developed areas of the Santa 
Lucia Range and Irish Hills, 
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SEISMOTECTONIC DOMAINS 

TRANSVERSE RANGES 

",~"'>I SIlNTA MARIA ElIl,SINISIlN LUIS RANGE 

COASTAL FRIlNCISCAN 

roo:::',>] SALININ" AND N. SANTA LUCIA 
:' ,':';: SUBDOlvIA.lN (NSL) 

~ VVESTERN SAN JOAQUIN VALLEY 

SIlN LUIS OBIISPI)--C 

Coastal Franciscan Domain, The Coastal Franciscan domain generally lies along the 
mountains and hills associated with the Santa Lucia Rlii.ge, The domain incorporates the 
coastal communities of Morro Bay, C,yucos, Cambria and SanSimeon,artd 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 dot1:k1in consists of a northwest-trending sliver of largely 
Franciscan fonnation rocks, bounded by the Hosgri fault and West Hnasna fault on the 
west and the Nacimiento fault and the Rinconada fault on the east. The domain is 
characterized by moderate rates of earthqual<e activity dlll'ing the Quaternary period and 
has nlll'llCrollS northwest-striking, maiulynortheast-dipping faults, with lmcertain potential 
to generate future earthquakes (Oark and others, 1994), 

11,e main geologic hazards associated with tills domain are groundshaking, liquefaction 
or seismic related settlement of alluvium in the low lying areas of the coastal portion of 
the domain, tsunami and coastal erosion in ocean front areas, and severe landslide potential 
on moderate to steep lllllsides, 11,e slopes of the Santa Lucia Mowltains are lmderlain by 
mostly the Franciscan Formation and other Qetaceous age rocks that are considered to 

be the formations most susceptible to landslides in the County. 

Salinian Domain, 11,e Salitllan dot1:k1in is located in the northern and eastern portion 
of San Luis Obispo C..ounty, including the commuuities of Paso Robles, Templeton, 

ill 

LOS ANGELES 
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Kinds of fa uits. 
(Levin, 1986) 

Shandon, and Atascadero. 'TIle domain extends south· southeast to also include the Carrisa 
Plains area. 

TIus large domain is part of a northwest-trending tectonic terrain witllin the Califomia 
CDast Ranges, characterized by gralutic and crystalline metamorphic basement rocks 
(C',ompton, 1966). The Salinian domain has a moderate- to high-relief western region 
characterized by abundant northwest-striking faults with lustorical earthquake activity, 
and an eastem region characterized by generally low relief and few recognized surface 
faults (Gark and others, 1994). I-Iistorical seismicityin the Salinian domain is concentmted 
mainly along its right-lateral strike-slip bowldary faults (Nacinuento and San Andreas), 
and is relatively sparse witllin the central portion of the domain. 

Seismically, the Saliuian 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 CDastal Fl"lllCiscan d9main (with moderate. to high 
seismicity) is attributed to the clifferences in the strength of the rocks that comprise their 
respective wnes. 

TI,e Salinian domain has a generally lower occurrencc of geologic hazards in comparison 
to the 5MB-SLR and CDastal Franciscan domains. TI,e main gcologic hazards associated 
V\~th tlus domain are grOlmdshalcing, liqnefaction,or seismc rebred settlement of alluviwn 
in the low lying areas and landslide potential in lllllsides of moderate to steep slopes that 
have experienced large to moderate size landslides in some fmUlations. 

<.( 
Western San Joaquin Valley Domain. The Western San Joaqllin Valley domain (WSJV) 
bOWlds ilie edge of the OJwnyalong the eastern edge of the San Andreas fault. The San 
Andreas fault separates the Salinian domain on the west from the Wcstern San Joaquin 
Valley domain on the cast. No major commwilties of San Luis Obispo OJWltyoverlie 
the WSJV domain, but it is important because of its relationship to the San Andreas 
fault. 

A5 discussed by Gark and others (1994), recent geologic activity in the WSJV domain is 
characterized by thrust ancLn:versefaulting and associated folding. The 1983 CDalinga 
earthqual<e (magnitude, M, equalled 6Z), demonstratedthe,seismic potential associated 
with the active folds in the WSJV domaill. . 

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

Stratigraphy 
Stratigraphy is the branch of geology which describes the fornlation, composition, 
sequence, and properties of stratified (sedin1entary) rocks. TIle major stratigrapluc wilts 
(geologic fornlations) in San Luis Obispo CDWltyare shown on Map 1 - Geology. 

Except for regional l1lapping by Jennings (1958),(here has not been a systematic geologic 
lllapping program conducted for San Luis Obispo Q)untythat incorporates existing data 
into a cotmty-V\~de regional map. A5 part of this study, geologic maps [onhe San Luis 
Obispo OJuntyarea by Dibblee (1971; 1972a, 1973; 1974), Hall (1973a; 1973h; 1974), 
Hall and Prior (1975), Hall and others (1979), and McOean (1994, 1995) were digitized to 
foml a regional geologic map for San Luis Obispo OJunty (see Mop 1). TI,at data was 
then digitized and compiled into a GIS fonllat to generate the various geologic hazards 
maps. 
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Table 4~2: Seismotectonic Domains in San Luis Obispo County 

A1odijict! jiWl/ ClaIR <ltd otOcn (1394) 

Relief Moderate to high t .... 1odefate to high 

Quaternary t.ault: ,and WNW- to tWl/-strHdng NW-trending reverse 
tolds ro':!Vefse faults; locally faults and folds with 

Largest reported 
historic earthqua.:e: 

Predominant base
ment rows', 

Seismicity 

active WNW-trending uncertain activity; 
tolds middle andlor late 

Quaternary actrvity 
on West Huasna and 
Oceanic faults: 

1927 earthquake that 
ocourred offshore: 
near Lompoc (M=7.0) 

Fr anctscan Complex 
(\Noodring and 
Bramlette, 195(9 

1952 Bryson earth· 
qud<.(M-5.2) 

Franc~(;an Complex 
(Jenr.ings.1W7) 

Modef.ate to high in 
w€:ste:rn and eastem 
margins; low to 
moder.ate In centr al 
portion (east 01 
Rinoooada fault) 

NW-trending reverse 
faults and tQlds; 
unoertain activity 
along tt))estern 
boundary 
(Nacimiento fault); 
seismic,ally active 
along eastern 
boundary (San 
Andreas fault); 
spars e activity in 
central portion (east 
of Rinconadafautt), 

High 

1857 fort Tejon 
earthquake (M""'?8) 

$alirtiart plutonic and 
crystalline meta· 
morphic (C ompton, 
19e6) 

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

Faull Adivity 

Low to moderate 

t~W- tr('!nding folds: 
sei;; mloa1t!/ activo':! on 
western boundary 
(San Andreas: 1alJlt), 

Low to der iltE! 

1983 Coalinga earth
q"d<e(M- 6.7) 

Fr.anc~can Complex 
and GreatValley 
Group (Jennings, 
1977) 

A classification system has been devised by the Glifomia Division 
of Mines and Geology (CDMG) to describe fault activity and the 
potential for future fault movement. Providing a mechanism for 
detemnning 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. 111crefore, active faults are generally 
thought to have the greatest risk to public safety with regard to fault 
mpture potential. Most agencies, however, ,,>ill consider potentially 
active faults (active within the past two million years) as being capable Kinds of/fAds. (Levin, 1986) 
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of generating future earthquakes. Faults classified as inactive are not considered to present 
a significant fault mpture hazard or seismic source. 

To address tills hazard, Gilifomia has adopted the Alquist-Priolo Special Studies Zones 
Act (APSSZA) of 1972. 1he APSSZA act was updated in 1994 and the title was revised 
to the Alquist-Priolo Earthquake Fault Zoning Act (APEFZA). The intent of this Act is 
to mitllmize the chance for stmctures with human occupancy to be built over active 
faults byreqniting 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 lUlderlain by active branches of the fault, lUlW proven 
otherwise by an appropriate geologic investigation. 

Terms used by CDMG to describe fault activity are defined below. 

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

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

Potentially Active (PA). Faults which displace geologic fonnations of. Pleistocene age 
but show no evidence of movement in the Holocene period can be considered to be 
potentially active. Pleistocene tinlC is the period between about two milli6nyears ago and 
11,000 years ago. TI,e exception is that certain Pleistocene f~lllts can Ileprestirnedto 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 inactive. 

As defined, the terms used by CDMG to describe fault activity are essentially based on 
the recunence of fault rupture at a particular 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 "bUlled" or "blind" thrust faults that are more active at 
depth but have poor expression of this activity at the ground surface. The 1983 o,alinga 
and 1994 Northridge earthquakes have been attributed to fault movement on blind thrust 
faults (Wentworth and Zoback, 1989; Working Group 011 California Earthquake 
Probabilities, 1995). Geophysical research by Shaw and Suppe (1994a, b) identified 
subsurface pattems which they believe represent blind thrust faults in the southem 
Califomia area. voss sections prepared by Namson and Davis (1990) across the Santa 
Maria Basin and southem O,ast Ranges of San Luis Obispo CoUllly identify a fold and 
thmst belt they believe to be seismically active. On the basis of the limited data available 
concenling the reoccunence intervals and other earthquake parameters, it is difficult to 
fully evaluate the shaking hazard from blind tbmst faults. However, as shown by the 
widespread damage from the 1994 NOlthridge earthquake, blind thrust faults can produce 
strong ground motion that can effect widespread areas and cause significant damage. 
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Measurement 01 Earthquakes 
There are several systems used to measure earthquake ground shaking. In 1935, dlarles 
Richter developed a system to measure an earthquake's strength in terms of its In1gnitude 
(Richter magnitude, M,), which is commonly refened to as the Richter scale. Richter 
magnitude is defined as the logarithmic measurement of the maxirmUll amplitude, as 
recorded on a seismograph, calculated at a distance of 100 kilometers (62 nllles) from the 
earthquake. Richter magnitude is fixed to an event and measured values do not vary with 
distance. With the use of a logaritlmllc scale, an ir,crease of "1" on the Richter scale (e.g., 
a 5.0 to a 6.0) represents an approxinlate 32-fold irlCrease irl earthquake energy released 
hy the event. 

TI,e Richter scale is Iirnited byits ability to measure very strong seisnllc events associated 
with great earthquakes. In response to this inconsistency, the most commonly used scale 
today is thc moment magnitude system TI,e moment magnitude is related to the physical 
size of fault rupture, the movement across the fault, and the strength of the rock that is 
faulted. The seisrnic movement is calculated by the strength of the rock (shear modulus) 
multiplied by the area Oength tirnes width) of the fault rupture surface and hy the 
displacement of the fault during the earthquake. TI,e moment magnitude system symhol 
is Mw (Snllth and dlishol111, 1998). 

Earthquake induced grOlUld shaking can he 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 hecause the downward force of gravity was overcome by the ' 
force of the groundshalci.ng in response to an earthquake. A qualitative description of the 
inwnsityof an earthquake, onhe degree of shaking in terms of the damage at a partiCltlar 
location, can be provided using the Modified Mercalli Scale. This scale is genel'al ir,nature 
and provides a description of the effects of the eanhqualte at a particular site, ranging 
from the Roman Numeral "I" (felt by very few individuals) to "XII" (damage is total). 
Reported intensity ratings for an earthquake can vary from region to region, and will he 
irilluenced by factors such as the size of the earthquake, the geologic conditions of the 
site, and the quality of buildirlg construction. Earthquake intensity descriptions that are 
used by the modified Mercalli scale are provided on Table 4-3. 

To describe the largest earthquake event that In1y be produced by a panicular fault, the 
terms "maximum probable earthquake" and "maximum credible earthquake" arc 
conullonlyused. A maxinlUm probable earthquake is the largest event that is expected to 
be produced by the fault within a certain tinle frame. The selected time period will typically 
cones pond to the life expectancy of the structure. Therefore, a maximum probable 
earthquake magnitude is con1Ulonlyused to design most structures. 

A maxinlum credible earthquake is the largest estirnated event that could he 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 crcdihle earthquake is 
often used. GllTent building codes define "maxirllUm moment magnitude," and the 
"upper bOlUld earthquake" for the design of structures. 

Faults in San Luis Obispo County 
TI,e location of the major mapped faults witllin San Luis Obispo O,Wlty are shown on 
Map 2. "nus map is meant to be used for general plamring purposes only and not as a 
substitute for detailed geologic evaluation necessary to evaluate fault locations. CDMG 
Special Publication 117 (1997 a), Guidelines for Evaluating and Mitigating Seisnllc Hazards 
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Table 4-3: Modified Merealli Intensity Scale 

t'ly a tel'\l p~r$Qtls at rest, es:peciallythose on upper 1100rs 01 buildings. Deticatet1suspended 

III. Felt quite noticeably by persons indoors, especially in upper tIO(H$ of buildings. t .... 1any people do not 
recognize it. a;: an earthquake. Standing vehicles may rook slightty. Vib rations similado the passing' of a 
tfIJd<. Duration estimated. 

IV. During the day, felt indoors by many. outdoors by a few. At night. some ,=wlJakened. Dis: hes. lAIindwvs. 
dODfs disturbed; tl\lalls- rna.:e cracking sound. Serrs-aiion Ii<:e he,;rvy trud< striking building. Standing 
vehiole::; rock r.oticea 

V. Felt bv nearlv evervone: many awakened. Some dishes, windows brd< en. Unstable objects overturned, 
p. 

VI. I FeH bv all, many frightened. Some he,avy furniture moved. A fEW, instanoes o11all"m pl~steL Damage 

VII. Damage negligible in buildings: 01 good 
structures; Qonsidel.able damage in 

to moder ate in well· built Qrdinary 
broken: 

VIII. Damage slight In spIH:ially-designed struetur!!!>; coosiderable damage In ordinary substantial buildings, 
with paltial oollapse, Damage great in poorly- built structures. F a lien ohimney.;, factory staoks, oolumns, 
monuments, walls. H eaw tumlture overturne d. . .. 

IX. I Damaae oonsiderable in slJecialhr·d esianed sh uciures: lIt.1el~ des: ioned 1rame sll uctur es thrown out 01 

x. 
shifted Qft 1oundations. 

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

Building codes being developed for 1997 would require that CDMG maintain a database 
of faults tbat are considered to be capable of generating strong ground motion from 
future earthquakes. A SUllll11:!rY bf the current fault database that is being disseminated 
byCDMG via a World Wide Website (http://www.consrv.i:a.gov/ dmg) is presented 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 tbat are not accounted for 
on Table 4-4. A summary of other faults that have been mapped in and near San Luis 
Obispo County are presented in Table 4-5. 

Additionally, there is a potential that areas of the County are underlain by blind thrust 
faults that GUl 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. TI,e faults 'presented in'Tables 4-5 hnd 4-6 are 
faults that are considered by most local practitioners but are not addressed in the current 
data base maintained by CDMG. 

TI,e location of the fault referred to in Tables 4-4 and 4-5 are shown on M1p 2. A 
desC11ption of those faults follows. 

Arroyo de 080 Fault. See San Simeon-Hosgri fault zone. 

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

Charooter 
·Istio Dov.n· Earth· 

Faull Name Maximum Return Dip quake 
and Moment - Interval Width Dip Hazud 

Geomctry" Length Slip Rae M<:tJnitude (yrs) (km) {deg.) t-v:::ti\:lti Zone? Co mrnent:; 

(km) .,. mmlyr .,. 
Hos gr~San 172 17 2.5 1.00 7.3 "45 12 90 actN~ Ye,s Slip rate based '" Sao 

Simeon Simeon fault slip Ilite 
(11·$s) repNied 10 Hans-of} "d 

Lett!s (1004). EHZ " mappI!.d i:ltong the onshore 

S" Simeon portion '" 1ault. 

Casmalia 29 3 0.25 0.20 6.5 2901 10 75 NE potentiall No. Poolty constrained slip 
(Orcutt tlMlaO yacthre rate based (1) deformation 

(,) of terraces (Clail<, 1990). 

Los Osos "" 4 O.ED 0.'" 8.8 1925 14 45SW llothte y" Poorly (Ions-trained late 
0) QU.'IlernAryslip line based 

on uplift C11 marine terr aces 
.'tnd assumed t.autl dip Of 
30·60 deQrellls (Lett!s /1. 
Hall,1o(4). 

San Luis 04 5 0.2J 0.10 7.0 8500 14 45N potentiall "0 Fault system with 
Range y.aotwe composite slip late of 

(S,' m.::ugio) a.bout 0.2 mn/yr, Inoludcs 
(,) S" Lui;; Bay, OceOlno, 

- Wilma, Ave., 01$0;;10, "d 
Santa Ma,ia RilI.:r faults. 
(Lettis, et at. 19;;.ul). 

Sal'lJuan 88 7 1.00 1.00 7.0 1333 13 gO potentiaU 110 POOltv constri:liroed slip 
(,1'55) YOIcllve rate b'ased '" AndelSort 

(1984). 

Rinconada 189 19 1.00 1.00 7.3 1704 10 90 pob!ntiall No Long "'m slip rate: of 
(11-5:» yactive about 3 mrnlyr based on 

Hart (1005). Lacks 
obvious Holocene offset. 

San Andreas- 145 10 341)0 3.00 7.2 "'A 12 90 active y" Slip rate based on Sieh 
Carriz:o(ll-ss) and J.anns (UlB4). Model 

assumes slip only in 1857. 
type events. 

San Andreas- 62 6 341)0 0.00 5.9 437 12 80 aclive y" Slip rate based on al'lalogy 
Cholame with Carrizo segment. 

(rl·5$) 

San Andreas- 37 4 34.00 5.00 6.7 25 12 90 active y" Slip ,,'" leported bV 
Pari<field wGCEP (1995). 
Segment 
(,I.:ss) 

San Andreas 345 35 34.00 5.00 7.8 205 12 90 active y" Rupture of Parkfield, 
(1857 r uptrmi!) Cholarne, Carri;z:(:I, 'nd 

(11·ss) Mojave segments. Max. 
Magnitude based on 1857 
event (Ellsworth, 199C/). 

. Slip r ak! ba; ed on Calljzo 
segment. 

SanAndfeas 470 47 24.00 3.00 7.9 210 12 90 acir"e y" Slip fate based on Niemi 
(1906) ,,' Hall (1992) and 

prentiCE!, " " (1991). 
Assumption that 1fOe 
ever.ts rupture North 
Coasi, Penins ula, 'nd 
santa CfUZ Mountains, 
S(:gments to San Juan 
Bautista. Max. Magnitude 
based .(:In 1906 average :5 
m dts"placement (\fi/G-CEP, 
1800; Lienkaemper, 
1900). 

1. SOUIC(! of in1olmaih.n: COMO (19W) unless otherwise noted. 
2. (ss) strike s lip, (I) lev>;! Ise, (n) normal, (II) right Iale ral, (II) lett latel ai, (0) ob liqu e, (i:>t) blind thrust 
3. Ba:; ed 00 J eMk.-{Jt (1904) F aul! Acth/itv M;;p of California: 
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Table 4-5 - Other Faults in and near San Luis Obispo County' 

Chara::;te-
-istio OOIM"\· Earth· 

Maxi mum Return Dip quake 
Faull Name Moment Interwl Width Dip Haza-d 

and length Slip Rue Magnitude (yrs) (km) (deg.) Ac1i\1ty! Zone? CornmE:!nts 
GeomEtri 

,--
(km) +1· mmlyr +/. 

I -. -Big Spring 20 .. n, n' n, n, n, inadiw N. 8ranch 01 San Juan 1aut! 

Cambria 04 .. na .. 0.25 .. potentially No Magnitude estimated 1rom 
(,) 3{tilf@ Mualchin ,nd Jonr/!. 

(1992). PO&E (1900) 

Cayucos 54 .. n, .. 6.5 na n, n' inactive N. Aft.:!f I<ilbourne and 
(,) Mualchin (1000b) 

East HUBsna 70 .. n, .. n, n, n' n, p01Brrtially No 
(,) actl\"! 

Edna 43 .. na .. n, potoeMially No Oenerally considered to be 
acti-.re P<Ht 01 ihe Lru:- Os os fault 

zone, 

Morales '0 .. na .. na n, n' pot(!ntially No 
(,) active 

N.:Icimiemo:> 90 .. n, .. 7.5 n, na n, inactive? No Magnitude after Kilbourne 
(s:;:) 

active? 
and Mualchin (1980b). The 
1(;152 Bryson e.Hthquake i;: 

often a;.sign'lld to this tau II. 
which would chang!:! " acUvltv flom Inactive to . . .1ti1rv:e, . 

Ocuno 20 .. 0.10 0.10 6 n, n, 45 NE Inactive No Aft":!r Letli~ and others 
(,) (1094). Activity based on 

Asquith (1997). Note that 
the fauH is typioally listed 
separately 1rom butts 
given 10r San Luis Ri'Hloe 
fault in Table4. 

Pecho 22 -- OJ" 0.D1 6.25 n, n, 55 NE pMerYilally No A1te:r PG&E (1900) 
(,) active 

San Miguelito 0 -- na n, n, n, ,,' .... acth~ N. 

Sant.1luoia 135 -- na n, 7.25 n' n' "' Mw aotlve I\fte:r I-<ilbourne: 'nd 
Bank Mualohln (1000b). Mapped 

offshore. 

Souih 51 7.0 'r' na potentially N. 
.. 

Aft";"tWesnou;ky (1g~m . .. n, .. na n' 

I 

Cuyama- aal¥\"'! 

OZena '. 

Wed Huasnal 120 20 n, .. 70 na n, 90 poterrtially No .. Afb!/ Kilbourne ,nd 
Oceanic active Mualchin (1000b). 

(r,o) 

Whllerock 18 .. na .. na n, na n, inactive No 
Co) 

1. SOUWI[! of information: C DMG (1097) unless oiherwise noted. 
2. (ss) strikes lip, (r) reverse, (n) normal, (rl) right lateral, (11) left lateral, (0) obllque,(bt) blind thTUst 
3. Sa:;; ed onJl[!nnings (1094) F aut! Activity Map ot California: 
na:: not aDDlic.able otthe irdormation has not bJi!efl .available J 

Blind Thrust Faults. The 1983 Mw 6.7 (Dalinga earthquake, the 1987 Mw 5.9 Whittier 
Narrows earthquake, and the 1994 M,. 6.7 Nonhridge eanhquake demonstrate that 
moderate to large earthquakes can occur on blind thrust or reverse faults without ground 
surface rupture. To date, the subsurface ~)lind tluust) faults that have caused eanhquakes 
are associated with active Quatemarygeologic structures compnsed of folds in the bedrock 
unit.s. In most areas, geodetic studies have shovlIl that those structures are actively growing 
through coseismic uplift of the axis of anticlines (Stein, 1985). 'This strongly indicates a 
link between faulting at depth and near-surface fold development. Research by Suppe 
(1983) has shown that the association between folding at the surface with faulting at 
depth can be kinetically modeled using fault-bend or fault-propagation folding 
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Espinosa Fault. 

Foxen Canyon Fanlt. See Santa Maria River and Foxen C.anyon faults. 

See San Simeon-Hosgri fault zone. 

Indian Knob Fault. 

Jolon Fanlt. See Rinconada fault. 

11,e northwest trending La Panza fault has been mapped for 71 
kilometers along the westem base of the La Panza Range Qermings, 1994). Estimated 

TI,e La Pam.a fault has been identified as a thrust or reverse fault by dark and others 
(1994), with northeasterly dips ranging from 37 to 55 degrees (Namson and Davis, 1990). 

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

Los Osos and Edna Fault Zones. 
in an east/west orientation, along the northem flank of the Irish :Hills. The westem end 
of the onshore fault zone is located near the community of Los Osos, and the eastem 

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 putposes of evaluating the potential seis'rilic source capability.' 

The locatiou and recent activity of various strands of the Los Osos fault zone i, discussed 

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

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

TIle C-ilifomia Division of Mines and Geology (Treiman, 1989) conducted field evaluations 
for the main strand of tbe Los Osos fault near the intersection of Los Osos Valley Road 

the main strand of the fault within the last 11,000 years. TItis evidence of reccnt activity 
resulted in the establishment of all Earthquake Fault Zone byCDMG in 1989 underthe 

Otyof San Luis Obispo. 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 
Rather, the limits of the established Earthquake Fault Zone correspond to the limits of 
the available infonnatioll provided by studies perfom1ed by Hall (1973), Hall and Prior 

is provided by additional studies, it may be "ppropriate 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 fOl111ations displaced by the Edna fault. Geologic studies by Lettis 

Tecimica/ Background Report County ilnd Cities of San Luis Obispo 

59 



and Hlll (1994), confirm that the Edna fault has no late Quatemalyage movement. 
COMG (freiman, 1989, Jennings, 1994) considers the Edna fault to have Quatenmy
age movement, therefore, the fault is considered potentially active. 

H111 (1973a) mapped a second thrust fault, the Indian Knoh fault, about one mile southeast 
of the Edna fault (Figure 1-1). On the basis of "meager field and stratigraphic evidence," 
I-Jail (1973a) estimated that "there has been approximately 1,000 feet of reverse-slip 
movement" on the Indian Knob fault. TI,e activity statllS of the Inelian Knob fault is 
tmcertain, but is assumed to be similar to the Edna fault (potentially active).' 

Mapping by Lettis and Hall (1994) and recent tmpublished geoteclmical stuelies by Asquith 
(1997) suggest that the Los Osos fault may segment or splay within the con11l1tUutyof 
Los Osos. Asquith (1997) mapped a northwest-southeast strilUng fault strand that may 
offset the main strand of the Los Osos fault. TI,e location of the notthwest-southeast 
fanlt st"md has been inferred based on ground water leveL, and other geologic conditions. 
1he activity of tilis fault segment is unknown, but is inferred to be potentially active or 
possibly active. TI,e existence and activity of tlus fault segmeut is of concem 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 nilles, the Los Osos fault has the potential to 
generate an earthquake with a magnimde Mw6.75. PG&E (1988) estim';ted a slip rate of 
0.1 to 0.6 mm/yr and a surface displaceII!ent of 1.6 to 5 meters per event. More recently, 
Lettis and Hall (1994) estimated a verticals lip rate of approximateiyO.2wO.8 mmlyr. 
COMG 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 treneling reverse thrust fault that rtUlS 

along the Glyama Valley in the southeast area of the ('=>tUlty. TI,e fault is manifested as 
a complex array of faults of diverse types and orientations that tun for about 50 km 
from the San Andreas fault to the east to the southem end of the San Juan - Big Spring 
fault zone. Jemlings (1994) indicates that the Morales fault is potentially active. 

Morro Bay Fault. See Ca)~lCOS Fault. 

Nacimiento Fault Zone. The Nacimiento fault zone is described by I-brt (1976) as an 
ill-defined, complex array of northwest trending faults of diverse types and ages. The 
Nacinuento fault zone separates the soft rocks of the o,astal Franciscan domain on the 
west from the primarily granitic rocks of the Salinian domain on the east. As discussed 
by Hart (1976), the fault zone "lies on trend, both locally and regionally with faults and 
fault zones generally identified as the Nacimiento fault along the southeastem portion by 
I-Jall and o,rbota (1967) and Vedder and Brown (1968) and Sur-Nacinuento fault to the 
northwest (Jennings, 1958; Page, 1970)." Based on mapping by several investigators, it 
appears that the Nacuniento fault zone is 110t a single fault line' of specific age, but rather 
a complex zone of branching and discontinuous faults of diverse orientations, movement 
and ages. TI,e fault zone is more or less defined by a nan'ow sinuous "utcrop band of 
Franciscan melange. 

Although mapped as a regional fault by many investigators, the NacinUento fault zone is 
not ulCluded as part of the data base of Califomia faults byCOMG.TI1C fault repottedly 
does not have surficial features suggestive of Quaternary movement, and is considered 
inactive (Jelmings, 1994). However, the Bryson earthquake of 1952 is sometin,es assigned 
to the Nacinuento fault zone which contradicts the Jemlings activity, and would make the 
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Table 4-6: Thrust Faults Interpreted by Namson & Davis (1990)' 

Character 
·'i::;tic DOWl- Earth· 

Ma~ rnu m Return Dip quak'B 
Fault Name Moment Ir.ter....al Width Dip Han:fd 

and length Slip R<te Magnitude (yrs) (krn ) (deg.l Aoti"Viti Zone? 
Geoma.rl 

[km] +1· mm"" +,. 

Black 50 .. 2.3 .. 6.0- 7.5 .. . . 17 HE Ue>t Rated No 
Mount.ain to 

(hi) 4.8 

La Panza 88 .' 0.3 .. 5.0..7.5 .. . . 37 NE No1 Rat'Zd No 
(,) 10 

0.8 

Point San Luis" 85 .. 2.3 .. 5.0- 7.5 .. . . 35 HE Not Rat>:!d No 
Thrust to 

(bl) 4.9 . 

Purisma- 100 .. 1.2 .. 0.0· 7.6 .. .. 25 S Not Ri'1H!d No 
Solomon 10 

ThrIFt 3.2 
(bl) 

Santa Lucia 00 .. 1.7 .. 6.0- 7.15 .. . . 26 NE Not Rated No 
I, 

3.3 

1. SOUIO>:! Of information: CDM<3- (1997) unless oihelVllis(! rooted. 
2. (S5) strilo: e s lip. (I) revelse. (0) n olm.'!l, (II) rig ht l.i!I:>:!Iil:1. (II) lett later al. (0) ()bliqtl e, (bt) blind thrust 
3. Bas ed on J enninas (19941 'r suit Activitv Mso 01 C.'!lrtornla: .. . 

tecluuques. Several large thmst faults are postulated beneath southem Califomia (Shaw 
and Suppe, 1994a, 1995b; Working Group of Califol1ua Eanhquake Probabilities, 1994). 

Based on evaluation of geophysical data, subsurface oil well data, and previous geologic 
suIface mapping, Namson and Davis (1990) hypothesized the presence of several blind 
tluust faults beneath the Santa Maria basin and San Lws Obispo County area, including 
the coastal cities and San Luis Obispo. These faults are listed in Table 4-6, and are 
concealed, low angle thmsts referred to as the BlackMountain fault, La Panza fault, 
Point San Luis fault, Purisima-Solomon fault, and the San Lucia fault. TI'Cir model 
suggests that the thmst ramps merge into a regional detachment at a depth of 11 to 14 
kilometers. On the basis of their structural evaluation, Na!l1Son and Davis (1990) 
conclude that the thmst ramps are capable of generating moderate to large eanhquakes 
of m,tgnitude Mw 5.0 to magnitude Mw 7.5. The Na!l1Son and Davis model snggests 
that blind thrust faults could pose a significant seismic risk throughout the Connty. 

As pan of their model, Namson and Davis (1990) estimated that there has been on the 
order of 27 kilometers of lateral shoncning in an east-west direction in the last two to 
four million years. That corresponds to a convergence rate of 6.7 to 13.4 nnn/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 Avenne faults accommodate for the regional 
convergence assigned by Namson and Davis. 

Big Spring Fault. See San Juan fault. 

Cambria Fault. TI,e nonhwesterlytrending Cambria fault is approximately 64 kilo!l1Cters 
long, including an 8 kilometer projection across eastem Estero Bay. Hall and hior (1975) 

Comments 

After Namsol'l .. Davt; 
(1990). All sUp Is assum(!d 
to be seis.mic. 

After Namson & Davis 
(1990). AI! slip is assume.d 
to be: seismic. 

After Namson .. DavE; 
(1990). All slip is assumed 
to be seismic. 

After Namsol'l .. D .wi:> 
(1990). Interpreted 
sfruniure is coincident with 
Ih. Casmalia- Orcutt 1auft 
system. All slip [s: .lssumed 
to be seismic 

After Namson & Davi; 
(.1900). AU slip Is: assumed 
to be sei>:mic. 

Teclmical Background Report COl/nty and Cities of Sail Luis Obispo 

57 



show the fault coming back onshore ncar Morro Bay, and converging with the Oceanic 
and West Huasna fault near San Luis Obispo. 'l1,e fault, located within the enastal 
Franciscan domain, has been mapped locally as a reverse or thrust fault (Jelmings, 1994; 
Kilbourne and Mualcbin, 1980b); Hall (1974). Weber (1983) noted that a terrace deposit 
in the Cambria area may be displaced by the Cambria fault, with an apparent 3-inch step 
in elevation of the terrace surface near Ellysly G-eek but could not be confirmed during 
review by CDMG (Manson, 1985). TI,e Cambria fault is considered potentially active. 

Casmalia Fault (Orcutt Frontal-Pezzoni Fault). Several authors have hypothesized 
the presence of a fault zone along the northeast flank of the Casmalia Range and Solomon 
Hills and running offshore just south of the mouth of the Santa Maria River. Krammes 
and Cunan (1959) and G-awford (1971) originally defined the Orcutt Frontal fault as a 
high angle, southwest-dipping reverse fault on the hasis 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 fault to', 
be a continuous, high-angle range-front reverse fault with probable surface expression. 
Other authors such as G-ouch 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 nonheastem flank of the Casmalia 
Range. TI,e Orcutt frontal fault is intetpreted to have Quatemaryoffset and is considered, 
potentially active (Jennings, 1994). The 1980 magnitude M

w
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 mapped by Namson and Davis (1990) which suggests that 
the fault could be seismically active. 

Cayucos Fault. TI,e C,yucos fault is mapped by Hall (1974, Hall and Prior, 1975) trending 
nonhwest though the commmtity of C,yucos between the Oceanic and C,mbria fault 
zones. Hall and Prior (1975) map a trace of this fault zone as the San Bemardo and 
Morro Bay faults, wltich have not been differentiated from the Cayucos fault for the 
putposes 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 CDMG (Yennings, 1994) indicates that the Cayucos fault is ,a pre-Quaternary 
fault, therefore, the fault is 'considered inactive. 

Chimineas Fault. Sec San Juan fault. 

East Huasna Fault Zone. Tbe East Huasna fault zone trends north-northwest for a 
distance of about 70 kilometers from near Sisquoc in Santa Barbara ComIty northward 
through the central portion of the Coastal Franciscan domain until it intersects with the 
South Cuyama fault about 20 kilometers east of the at y 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 m,pping by Vedder and others (1986a, 1986b, 1988) 
suggests that the East Huasna fault is a near veltical to steeply westward dipping reverse 
fault that bounds the eastem flank of the Huasna syncline and locally brings Franciscan 
basement rocb to the surface. Geologic mapping byCDMG (Jennings, 1994) indicates 
that the East Huasna fault offsets Quatemary eanh materials, therefore, the fault is 
considered potentially active. 

Edna Fault. See Los Osos and Edna fault 7.ones. 
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San Luis Obispo County, is poorly understood and may be attributed to movement on 
other faults such as the active San Simeon or potentially active Rinconada fault zones. 

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

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

probably dies out in the Sama Maria Valley. Nonhwesterly, near the coast, estimates of 
the slip mte along the onshore ponion of the fault are based on vertical separation of an 

of probable Pliocene or early Pleistocene age. Oil and water well data indicates that the 
vertical separation of that unconfonnity in the Nipomo area is about 77 to 126 meters 

Review of the existing infonnation 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 unconfonuity underlying Quatemary deposits yields 
a net slip mte for the Oceano fault of 0.04 to 0.20 nm:.! yr near Nipomo, decreasing to 

deposits, the Oceano fault is conservatively considered to be potentially active by current 
state standards (fermings, 1994). TI,ere is no evidence that the fault should be classified 

Oceanic Fault_ See West Huasna/Oceanic Fault Zone. 

See San Miguelito fault. 

Orcutt Frontal-Pezzoni Fault. 

Pecho Fault. The northwest-trending Pecha fault lies entirelyelfshore west and south 

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

scarps in Franciscan or middle Teniary bedrock TI,e fault is interpreted to be a nearly 
vertical to steeply nonheast-dipping reverse fault that displaces early Pleistocene sediments 

18,000 years), the fault is considered to be potentially active. 

Pezzoni Fault. 

Pismo Fault. H111 (1973a) maps a fault trace nonh and adjacent to the Wumar Avenue 

form the westem margin of the Santa Lucia Range. Lettis and others (1994) indicates 
the Pislllo fault dismpts lower Miocene Pliocene rocks, but not Quanemary sediments. 

Reliz Fault. See Rinconada Fault. 
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Rinconada Fault. TI,e Rinconada fault is characterized bya linear, natTOW, near-vertical 
zone of faults about 189 kilometers long that is located along the westem 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 jWlCture with the Nacimiento fault (Hart 1976; 1985). 

As described by I-fan (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 
clearlytmncate all pre-Quatemarygeologic units. Large-scale strike-slip movement along 
the fault zone is indicated bya predominance of right-lateral displaced drainages along 
various segments of tlus fault. TI,e Rinconada fault clearly offsets the Paso Robles 
Formation indicating Pliocene to early Pleistocene activity. Late Pleistocene to Holocene 
activity is suggested by sag ponds, locally offset and clockwise-rotated drainages, faint 
aerial photographic lineaments in younger alluviwn in the Rinconada drainage area, and 
possible crudely located, scattered seisrnic epicenters in the vicinity of the mapped trace" 
of the fault zone. 

Based on Hart (1985), COMG (1996) has assigned a long-term slip rate of 3 mm/yr to 
the fault. Hart (1985) indicates that evidence of late Quartemary displacement of the 
fault is indirect but fairly strong based on a preponderance of well-defined, large-scale 
geomorphic features. I-Iart further states that the lack of geomorphic features in young 
alluvium, normally associated with stril<eslip faults, suggests the fault has been inactive 
during the Holocene tinle. Nonetheless, COMG considers the Rinconada fault to be 
potentially active. ' ". . , ,( 

San Andreas Fault Zone. TIle San Andreas fanlt zone is located along the eastern 
border of San Luis Obispo CoWltY. TIus lusroricallyactive fault has a length of over 960 
kilometers and forms the tectonic bOtmdary between the Pacific Plate to tl,e west and the 
North American Plate to the east. NWllerous major earthquakes have been recorded on 
the San Andreas fault, and it is generally considered to pose the greatest earthquake risk 
to California. The San Andreas fault is ukelycapable of producing a maximwn credible 
earthquake of magnitude M

w
8.25. 

The San Andreas fault has been divided into several seg~nts (Working Group; 1988; 
Working Gronp of C'llifonua Earthquake Probabilities, 1995; COMG, 1996). The Oroiame 
segment extends from o,olame southeastward for about 62 kilometers. o,aracteristic 
fault displacement along this segment of the San Andreas fault is approximately5±·2 
meters, with a slip rate of 34 ± 5 millimeters per year (Working Group on Califonua 
Eanhquake Probabilities, 1995). TIlls segment has an earthquake recurrence interval of 
437 years for a magnitude M

w
6.9 event. 

The Carrizo segment of the San Andreas fault extends from southeast of o,olame for 
approximately 145 kilometers. TI,e estimated recurrence interval for earthquakes along' 
tllls segment is 206 years, witll a sup mte of 34 ± 5.0 millimeters per year, and a displacement 
of 7 ± 4 meters (Working Group on California Earthquake Probabilities, 1995). TIlls 
studypredicts an 18 percent probability of a mpture on the 010Iame 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 
earthqual<e that is believed to have ruptured 345 kilometers of the Parkfield, o,olame, 
Carrizo and Mojave segments of the fault with a magrutude Mw 7.8 earthquake. 
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See Cayucos fault. 

San Juan Fault. 
Andreas fault (Han aud others, 1986). Vedder aud others (1986c) map an extension of 
tlus fault zone as the dUnUneas fault through the Chimineas Ranch area. Dibblee (1973) 

Juan fault into the C,rrizo Plain area. 'TI,e dumineas and Big Spring faults have not been 
differentiated from the Sanjuan fault forthe pUlposes of this study. TI,e fault is located 

Pleistocene and possibly Holocene deposits. TIle estimatedmaxi.mmn moment magnitnde 
for the San Juan fault is M].O. Slip rates for the approximately 68·kilometer-l0m fault 
are estimated to range from 0.75 to 2.50 mm/yt (Anderson, 1984), On the basis-of the 
repmted 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 Bayfault is intelpreted to be a west-nonhwest 
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). TI,e onshore ponion 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 nonh, 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/yt, suggesting a fairly low activity and recurrence intervals of 
about 35,000 years for a magnitude Mw6 eanhquake (PG&E;··1988). Mapping by Lettis 
and others (1994) indicates that the fault cuts strata of Pleistocene age terrace deposits; 
and is considered potentially active by COMG. 

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

San Marcos Fault. See Rinconada Fault. 

San Miguclito Fault. TI,e San Miguelito fault is a .. 9,~lillomcter-Iong, west-northwest· 
striking zone within the San Luis Range located along the soutl)western margin of the 
San Luis Obispo syncline. As described by Lettis and others (1994), the fault juxtap~~es 
Miocene and Pliocene volcanic and sedinlentary rocks on the nonheast ag,llnst Mesozoic 
basement rocks on tl,e southwest, and is interpreted to be a high-angle, generally northeast
dipping fault zone with predominately normal dip-slip displacement. TI,e northwestern 
part of the fault is characterized by intense folding and some localized shearing, but no 
mappable fault traces (dark and others, 1988). Faulted upper Pliocene rocks of the Pismo 
Formation show that movement along the fault has occurred since late Pliocene (Hall 
1973, 1981). Trenching studies and detailed mapping by Lettis and others (1994) indicates 
that the San Miguelito fault is not an active late Quatemary stmcture. 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 dismption in the marine tell'ace sequence. 
'The Olson Trace is interpreted to trend approximately cast-west ".jth a moderate to 
steep dip to the north, and is apparently primarily an up·to-the-nonh reverse slip fault 
(Lettis and others, 1994). The Olson Trace is considered inactive by COMG, 

San Simeon-Hosgri Fault Zone. TI,e San Simeon-Hosgri fault system generally consists 
of two fault zones: the Hosgri fault zone represented bya series of faults that arc mapped 

TcciJniGlJ Background Repurt 

63 



off of the San Luis Obispo Omnty coast; and the San Simeon fault zone, which appears 
to be associated ",>ith the Hosgri, and comes onshore ncar the pier at San Simeon Point. 
Hanson and Lettis (1994) map a westem trace of tIlls fault zone as the Arroyo del Oso 
fault. Manson (1985) refers to the eastem-most trace of the faults as the Arroyo Laguna 
fault. For the purposes of tIlls study, the Anoyo del Oso and Arroyo Laguna faults have 
not been differentiated from the San Simeon fault. 

TIlis fault system has been the subject of considerable investigation and debate regarding 
its slip rate, sense of slip, soutbem tennination, and dipping geometry (Qark and others, 
1994). On the basis of studies by I-Ianson and Lettis (1994) and I-Iall and others (1994), 
the San Simeon fault zone appears to be a narrow zone or a single fault at San Sinleon 
Bay, but north of the bay, it appears to splinter into several branches. On the basis of 
displaced Holocene-age sediments, investigators estimate Holocene-age slip rates in the 
range of 1 to 3 nU11!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 reCUlTence interval of 600 to 1,800 years for large surface 
events on the fault. TI,ese studies have determined that the San Simeon fault zone shows 
multiple displacements of Holocene deposits. Therefore, the fault is considered to be 
active Gennings, 1994), and a Earthquake Fault Zone has been established along strands 
of the fault by the Division of Mines and GeologYilllder the Alquist-Priolo act as indicated 
onM~p 2. 

The Hosgri fault zone has been interpreted to extend from the northem. tennination. 
west of the southem San Simeon fault in the Cambria/Point Estero area to its sauthem .. 
termination offshore of Point Pedemales (PG&E, 1988). 111e fault is located entirely 
offshore, where conventional geologic mapping and paleoseisnllc studies cannot be 
perfornled. On the basis of geoph)~ical work bySteritz and Luyendyk (1994), the Hosgri 
fault is characterized as a near-veltical oblique right-slip fault along most of its length. 
An altemative interpretation of the southem Hosgri fault zone byGllnmllgs and Jolmson· 
(1994) suggests that both the vertical and latel"l slip decreases to the south and the fault 
dies out offshore from Point Arguello. On the basis of studies perfolTl1ed for PG&E 
(1988), the Hosgri fault (offshore and not rated) is interpreted to have late Quaternary 
strike-slip displacement along a ·lllgh-angle northwest strike fault zone .. 

Santa Lucia Bank/Offshore Faults. Mapping by PG&E (1988) has identified a zone 
of defolTl1ed marine platfonns interpreted to be the Santa Lucia Bank fault zone. The 
zone trends northward off the coast of San Luis Obispo ('DillltY. The zone of faulting 
was interpreted from geophysical logs of the offshore area as part of the Diablo Canyon 
project and USGS f,mded research for offshore oil potential. Jennings (1994) indicates 
portions of the Santa Lucia Bank fault zone to be active. The remaining portions apparently 
show Quatemary offset and are considered potentially active. The fault is mapped by 
Jennings (1994) at least 30 kilometers off of the San Luis Obispo CDunry coast at its 
closest point. 

In addition to the Santa Lucia Bank fault zone, there are numerous untlamed offshore 
faults shown on regional geologic maps. TI,ese faults typically are depicted as extensions 
of onshore faults or as discontinuous, fairly short thrust fault segmcnts that are generally 
less than five kilometers i.nlength. As with the Hosgri and Pecho faults, there is a high 
degree of difficulty involved with evaluating these faults because they cannot be directly 
observed. The existing geophysical data gener.llly is from deep seisnllc 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 eanhquakes on some of the unnamed features to occur. 
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Santa Maria River and Foxen Canyon Faults. TI,e Santa M~ria River and Foxen Canyon 
faults are buried northwest-striking reverse faults that extend from south of Sisquoc in 
Santa Barba!" County about 40 kilometers northward to north of Nipomo. TI,e faults 
have no surface expression where concealed by late Pleistocene and Holocene alluvium 
(Manson, 1985). TI,e fault trace is buried and is inferred to parallel the Santa M.aria River 
and U.S. Highway 101 on the basis of interpretation of oil well and seismic data. TI,e 
fault zone is mapped by Jennings (1994) as extending into the southem end of the Wilinar 
Avenue fanlt zone, and shows the Santa M.aria River fault as potentially active. 

Serrano Fault. See West Huasna/ Oceanic fault zone. 

South Cuyama Fault. TI,e South Q,yama fault is located in the Salini,m domain. It 
extends from roughly New Cuyama northwest to Garcia Mownain, a distance of 
approximately61 kilometers. TI,e South Cuyama fault is a west dipping thmst or reve"e 
faultresponsible forthe uplift of the Sierra M.adre Range (Oark and othe." ,1994) , and is 
potentially active (Dibblee, 1971; Jennings, 1994). 

Sur-Nacimiento Fault. See Nacimiento Fault Zone. 

West Huasna/ Oceanic Fault Zone. TI,e West HU;Lmai 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 M.ariaRiver on the 
south to San Sinleon on the north. Hall and Prior (1975) map a trace of tllls fault zone as 
the Serrano fault ncar Morro Bay, wlllch has not been differentiated from the largerWest 
Huasna-Oeealllc fault zone for the purposes of tllls study. TI,e West Huasnafault; as 
mapped by Jcmlings (1994), extends about 30kilomete" from the Santa Maria River 
northward to near San Lnis Obispo. TI,e Oceanic fault continues northward from near 
San Lnis Obispo to San Simeon. 

Hill (1973a) interprets the West Huasna fault zone to consist of low- to high-angle reve"e 
faults cut bya younger set of nearly vertical faults. The last recoglllzable movement along 
the fault zone took place during the late Miocene. More recent episodes of faulting 
during tlte late Pliocene and Pleistocene are possible if the West Huasna and Edna fault 
zones have the same history (rL1ll, 1973a). CDMG '(fellnings, 1994) cons ide" the West 
Huasna fault to have late Quatemary movement, therefore the fault is considered 
potentially active. 

Whiterock Fault. TI,e Whiterock fault is mapped as a parallel tlmlst to the Morales 
fault towmls the westerly end of tl,e Q,yama Valley. Jemlings (1994) indicates that the 
W1llterock fault is inactive. 

Wilmar Avenue Fault. TIle westem segment of the WIlmar Avenue fault stril,es west
northwest and extends westward from Arroyo Grande Creek ahout 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. Hghway 101 to the Santa M.aria River. The fault is known primarily from 
a sea cliff exposure ncar Wumar Avenue in the Crt)' of Pismo Beach, where it displaces 
the 120,000-year-old telTaCe a vertical distance of 6.4 meters (Nitchman and SleI11I11ons, 
1994). 

As discussed by Nitchman and Slemmons (1994), the eastem segment of the Wumar 
Avenue fault extends approximately six kilomete" between Price Canyon and Arroyo 
Gr.mde Creek The eastem section of the fault is not exposed at the surface and is 
interpreted as a blind reve"e fault that has fonued a surlicialmonocline. 11,at interpretation 
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is based partially upon geologic data obtained from the "Fanl1boy" quarry where there 
are steeply folded rocks on the north side of u.s. Highway 101 and essentially flat rocks 
of about the same age on the south side of the highway. ( 

Mapping by Nitchnlan and Slemmons (1994) indicates that the westem segment of the 
Wumar Avenue fault, located northwesterly of Arroyo Grande veek, has displaced late 
Quatemary nlarine 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 Wumar Avenue fault should be considered as potct;tiallyactive. 
However, as discussed by Nitchman and Sleml110ns (1994), the fault is part of the 
seismogenic southwestem bOlmdaryzone of the San Luis/Pismo block system and could 
pose a seismic hazard to nearbycol11l11lUtities. Although there is no evidence for surface 
movement along the eastem fault segment southeast of Arroyo Grande a·eel; that portion 
of the fault is intetpreted by Nitchlllan and Slemmons (1994) to be a blind thmst fault 
that has not propagated to the snrface. If that i.nterpretation is correct, there is a potential 
for the eastem portion of the fault to generate dalllaging earthquakes. Additional studies 
are needed to further evaluate the seismogenic potential of the fault. 

Historical Seismicity of San Luis Obispo County. San Luis Obispo Q,untyis located 
within an active plate nlargin tectonic environment. The central C,lifonlla coast has a 
ltistory of dalllaging earthquakes, primarily associated with the San AJldreas fault and 
faults within the Transvel>e Range to the south. However, there are a number of magnitude 
M 5.0 to M 6.2 which affected large portions of the Central Q,ast (PG&E, 1988). Some w w _" " .' - - -_' . 
of these historical earthqual<es with a magnitude of 5.0 or greater (compiled byQarkand, . 
othel>, 1994) are sunm1allzed on Table 4-7. 

Large historical earthquakes, with magnitudes greaterthan Mw6.5, have occurred only in ( 
the Transverse Ranges, offshore Santa Maria Basin, and along the San Andreas falUI. "TIle 
recent seisnllc activity indicated by this historical record (from 1969 to 1989) indicates 
significant earthquake activity occurred along the San Andreas fault, and moderate activity 
in a broad area along sections of the Hosgri, San Simeon, Los Osos, Nacintiento and 
possibly the West Huasna fault zones. The historical earthqual<e record in Califonlla 
spans less than 200 ycarsand provides orilya partial indication of seismic hazard. The 
absence of earthquakes on nlany recognized active faults and fault-related .folds. in' 
Califonlla probably reflects recutrence intervals greater than the ltistoric record, rather 
than lack of potential for future damaging earthquakes. 

Earthquakes with nlagnitudes of MwS.O to MwS.5, or less, generally result in minor damage 
that is typically localized near the epicenter region. Larger earthquakes that have been felt 
in the Q,unty during the last century have generally occurred outside of the Q,lUlty, and 
include events such as the Mw7.0 Lompoc eatthquake in 1927 and the MJ.7 Arvin
Tehachapi earthquake of 1952. Other more recent earthquakes, such as the 1983 Q,alinga 
earthquake (Mw6.7), 1989 Loma Prieta earthquake (M]:l), 1992 Landers earthquake 
(MJ.5), and the 1994 NOlthridge earthquake (Mw6.6) were felt in the Q,unty; however, 
no dalllage to stmctures is known to have occurred. 

An evaluation of the effects that histOllc earthquakes have had in San Luis Obispo Q,unty 
is useful to document the levels of shaking that have occurred in the past and that lllay 
likely occur again in the future. Several historic earthquakes are described below. 

1830 San Luis Obispo Earthquake. The 1830 earthqual<e is noted in the annual report 
from the Mission, and has an estinmtcd lllagnitude of 5 (PG&E, 1988). The location of 
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Table 4·7: Selected Historical Earthquakes with M 5.0 in Coastal Central California 
from 1830 through f989 

~ ~ ~ ;:,. •.. ;'.~ 

Santa r ... 1aria Basin/San Luis Range Do main 

0712819)2 34.75 120.335 VIII 5.4 E Los .Alamos area 

1211219)2 34.75 120.37 1i VII 5.0 F Los Alamos area 

101201913 35.12 120.58' 5.0 F Arroyo Grande area 

011201915 34.73 120.23' VIII 5.8 E Los Alamos area 
'. 

12.01 1916 35.18 120.73 VI 5.0 F Avita area 

11l181G27 34.95 120.40 VI 5.0 F Santa Maria area 

051291980 34.94 120.78 V 5.1 0 Oroutt Frontal faun 

Coastal Franciscan Domain 

??m1830 353 120.6' VII 5.0 F San Luis: Obis: po area 
(?) 

02,011053 35.6 121.1' VI 5.0 D, F San Simeon area (?) 

07.091917 3525 120.48' VI 5.0 F Lopez Canyon area 

11122 1952 35.77 121.15 VII 6.2 F Bryson area 

081291983 3584 121.34 VI 5.4 G San Simeon area 

Salinian Dom<':lin 

11m 1052 359 121.1' 5.0 F Poor location 

02126 '1932 360 121.0 IV 0.0 B San Ardo area 

091271938 36.45 121.25 V 5.0 B 

11.021955 35.96 120.92 VI 5.1 F S.:m Ardo area 

011.231984 3635 121.91 
• " b'-- • 

5.2 G Point Sur area 

Western San Joaquin Valey Domain' 

03!J61832 36.9 121.2' VI 5.7 D 

08,051915 35.7 121.3 VII 5.5 C Paicine:s area 

071.25 1G25 36.5 120.8 VI 5.0 C ldria ar~a 

12127 1G25 362 120.3 VI 5.0 C Coalinga area 

02.051947 3523 120.55 VI 5.0 8 

10125 1982 3532 120.52 VI 5.4 G New Idria area 

05.021983 3623 120.31 VIII 5.7 G Coalinga earthquake 

071221933 3624 120.41 VI 6.0 G C"aling. aftershock 

08,04 '1985 36.18 120.17 5.7 I Kettleman Hills earth· 
qua< • 

San Andreas FdlJlt :and Vioinity 

01.091057 363 119.8' IX+ 7.9 D,E rod Tejon earthquake 

02.021831 35D 120.5' VIII 5.6 D San Andreas fault (?) 
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Table 4-7: Selected Historical Earthquakes with Mw~5.0 in Coastal Central California 
from 1830 through 1989 (continued) 

~ - ~ ~ ~~ ~ 
03.81 1335 35.7 '121.3' VII 5.5 D San Andreas fault (?) 

04.021335 36£ 121.41i V·VI 5.4 D Sal) Andreas fault (?) 

041'12 1335 36.4 121.0' VII B.2 D San .A.ndreas fault (?) 

11/13 1332 35.8 121.5' VII 5.5 D San Andreas fault (?) 

07122 1339 342 '117.46 VII 5.5 D San Andr.as fault (7) 

07,221339 34.3 117.5' VIII 13.5 D San Andreas fault (?) 

03.03 1001 3BD 120.5' VIII 5.5 C Parkfield area 
.. . 

091201007 342 117.1 VII 5.0 C San Andreas fault (7) 

12131 1910 35S 121.4 VII 5.0 C Hollister area 

10123 1916 34.6 118.9 VII 5.0 C T~jon Pass are:a 

10J23 1Q15 34.7 119.0 VI 5.5 C Tejon Pass area 

02t16l19'19 35D 119.0' VII 5.0 C Tejon P.ass area 

031'101922 35.75 120.25 IX 5.5 8 Cholame VallE!y area 

081'181922 3575 120.3 VII 5.D·· ; C I ... · .. · Cti·olam·eVam:!"~/:.ar"e"a':' I· 

05,051934 35BO 120.33 V ., 5.0 8 
. 

P;;lIkfield area 

06.081934 3520 120.33 VIII 6.0 B Parkfield area 

12J241G34 35.93 120.48 IV 5.0 B Par1<field area 

061241939 86BO 121.45 VII 5.5 8 Hollister area 

12/281939 35BO 120,38 V 5,0 8 Partdield area 

09121 1941 34.87 118.93 VI 5.2 A Cuddy Valley area 

0712911951 35.58 121.18 VI 5.0 B Southeast of Mulbi;!rry 

111'15 1955 3595 120.47 VI 5.0 B SO"lJtillflJesfo'f Coalinga 

0'1/20 1960 35.78 121.43 VI 5.0 8 South of Holliste-r 

06128 1966 3597 120.50 5.1 B P a rkfi eld s eq u enoe 

061281965 35.95 120.50 VII 5.6 8 P andield sequence 

09t12 1970 3427 117.54 VII 5.4 Go Lytle CreEl< area 

021241972 3658 121.21 VI 5.0 Go Southeast of HolH.der 
, 

Reft::rence Index! Symbol Legend 
A Hileman and others, 1973 
8 Bott and tu1i11er " 1975 

C Toppozada and Qth~rs. 1978 
D Toppco:ada et al" 1981 
E Yeri<es, 1986 
F PGo&E, 1988 
Go U.S. Geologioal Sunn?y Earthqu.:J<e Catalog 
H Hauks$ on and others, 1938 
I HUI and others. 1900 

f.i t·~onin$trum~nt.alloc.atiort$. oE!stimated from int~ns-it~( data 

? Indicate il'lformation is not pr8ois€!ty kn~/lJn 
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the event is poorly constrained and cannot be attributed to a specific fault source, but the 
c<lrthquake reportedly occurred somewhere near San Luis Obispo. 

1906 San Francisco Earthquake. TIlls earthquake has been studied in detail and the 
effects in San Luis Obispo County have been documented. Modified Mercalli intensity 
mUngs ranged from III· IY in the inland and north coast portions of the O)tllty, and IY· 
Y in the south coast ·areas. TI,e higher intensities were felt in areas tllderlain by alluvial 
soil, wIllIe the lower intensities occnrrcd in areas underlain by bedrock formations. 

1916 Avila Beach Earthquake. TIlls magllltude M
w
5.1 event occurred offshore of Avila 

Beach in San Luis Bay. TI,e earthquake reportedly resulted in tumbling smokestacks of 
the Union Oil Refinelyat Port San Luis, and a landslide that blocked the milroad 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. TI,is M].7 magllltude earthquake occurred on 
the Wlllte Wolf fault, located south and west of Bakersfield. TIlroughout most of the 
CoWlty, ground shaking intensities of VI were felt. Intensities of IY· Y were experienced 
in the northwest portion of the County, and magnitude VIII .intensities were felt in the 
Oly,tma area, in the southeast portion of the o,Wlly. TI10 higher intensities were likely 
due to closer proxinilty to the earthquake epicenter. 

1952 Bryson Earthquake. TIlis magnitude M
w
6.2 earthquake likely occurred on the 

Nacinllento fault, and resulted in intensity ratings of VI throughout most of. tlle westem 
portion of the County. Intensities of IY· Y were experienced in the eastern portion of. 
the County. Higher intensities were gener,tllyfelt in the coastal valley areas that are underlain 
by alluvial soils. 

1934 and 1966 Parkfield Earthquakes. TIlese earthquakes had magnitudes of Mw6.0 
and Mw5.5, respectively, and occurred on the San Andreas fault in the nOltheast comer 
of the County. Earthquake intensities generally conformed to anticipated characteristics 
for events of this size, with intense shaking (VII· VIII) heing limited to a relatively small 
area near the epicenters of the quakes. Moderate shakiJlg,was experienced in most of the 
central and western parts of the County. A variation from the ~xpected int,ensity 
characteristics W.1S experienced in the La Panza area during the 1934 earthquake. La Panza 
is approximately 40 miles south of the fault mpture area, but experienced earthquake 
intensities of VII. 

Fault Rupture 
Hazard Description 
A fault is a fmcnrre in the earth's cmst along which movement has occurred either suddenly 
during earthquakes or slowlydurillg a process called creep. Cltmulative 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, orthousands of years. Damage associated with fault· related 
ground mpture is nOffilally confined to a fairly narrow band along the trend of the fault. 
Stmctures are often not able to withstand fault mpture and utilities crossing faults arc at 
risk of damage. Fault displacement involves forces so great that it is gener,illynot feasible 
(stmcturallyor econonllcally) to design and build Stlucturcs to accollill1odate this rapid 
displacenlent. 

Geologic research (Zionyand Yerkes, 1985) has shown that historically active and active 
faults 0.e., those with Holocene displacement) are the most W,e1y sources for potential 
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damage associated with fault rupture. 1110 Alquist-Priolo Earthquake J:-Lozard Zone Act 
(AP) was developed by the State of Ctlifomia to regulate development near active faults 
and mitigate the smface 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 ill the form of barely perceptible moycment called 
"fault creep." Damage by fault creep is usually expressed by the mpture 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 eastem San Luis Obispo 
GlUnty where gradnal creep on the San Andreas fault has offset stream beds, roadways, 
and fence lines. In addition, there is also 11,e 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 gener.lllythought to present 
the greatest risk for future movement and, therefore, have the greatest potential to result 
in fault rupture hal-ards. A conmlon problem in detennining where ground displacement 
may occur is identifying the location of the fault. Mony faults are hidden beneath deep 
accumulations of soil. Additionally, fault displacement may occur in rupture'zones (similar 
to the Landers and Lama Prieta earthquakes) instead of along a single fault trace. Another 
consideration is that detailed geologic studies have not been perfomled in large portions 
of San Luis Obispo Caunty. With the difficulties associated With mitigating the effects 
of fault rupture and in detennining the precise location of faults,' the most 'effecti~e 
method to minimize fault rupture hazard is to avoid placing structures in proxuruty to' 
suspected fault locations. 

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

Effects of Surface Rupture 
Permanent effects of ground displacement may ulclude ablupt changes Ul me ground 
sUlface elevation, damage and possible destruction of structures, alteration of surface 
draulage pattems, changes in groUlld water levels, misaligmnent of streets, and changes 
Ul the gradient of sewer and water utilities. A qualitative description of fault hazard 
potential is presented below. 

Table 4-8: Fault Rupture Hazard 

,,:-.-

.i':,'1;.~··-

Very Low 

Low Crosses fault thought to b~ inilctrofe. 

MQderate Crosses potentially aciive fault 

C r ('SS es a 

V~rv High Crosses acthr(! taulhl\lrt:h Historical offset 
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Unincorporated San luis Obispo County 
Fault Rupture Hazard Potential 
Active and potentially active faults in San Luis Obispo u,wltyare shown on Map 2. 
Active faults identified by the Alquist-Priolo Fault Zoning set include the San Andreas, 
San Sinaeon-Hosgri, and Los Osos faults. Fault zonation is continually updated and 
reviewed by CDMG, and it is likely that other faults in addition to those currently listed 

. by CDMG will be added to the list in the future. 

Tables 4-4, 4-5, and 4-6 list major faults that have been mapped in San Luis Obispo 
u,unty. The potential for fault mpture hazards along other faults listed in Table 4-4 as 
inactive faults is generally considered to be low. However, tills hazard should be considered 
when placing a stmeture near or over any suspected fault location. 

The following paragraphs briefly discuss the fault mpture hazard potential for the.several . 
unincorporated areas of the U,Ullty including Cambria, G~yucos, Nipomo, Oceano, the 
South Bay area, San Miguel, Sama M,rgarita, and Templeton. 

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

111e potentially active Cambria fault consists of a complex web of thmst faults tim trend 
northwest along Highway 1 into the town of Cambria. In the vicinity of Cambria, ilie 
fault zone extends from the eastem ponion of the town eastward for about two kilometers. 
'The potentially active Oceanic fault zone (Jennings, 1994) consist.s of a zone of nonhwest 
trending faults located about 8 kilometers northeast of Cambria. Because the faults are 
considered to be potentially active, they present a moderate fault mpture hazard to the 
town of Cambria. Funher studies to evaluate the activity of the faults are warranted prior 
to placing stmctures near the mapped fault traces, 

Cayucos ".", .' .'. 
Faults in the vicinity of Cayucos include the Cayucos, Cambria, and Oceanic fault zones. 
Geologic mapping by Kilboume and Mualchin (1980) and H~ll and Prior (1995) mapped 
the buried trace of the nOMwest striking G~yucos fault beneath the town of Cayucos. 
TI,e fanIt is considered to be inactive and therefore results in a low potential to serve as a 
fault mpture 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 
fowldation suppon conditions and the potential for coseismic movement that could 
result from eanhquakes 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 H,ll and Prior (1975) as going offshore 
north of Cayucos, and rettlluing to shore as a broad zone of faults passing through 
Cayucos bet ween the cemetety and Willow Oeek. These faults arc considered to be 
potentially active and therefore present a moderate fault mpture hazard. Funher studies 
to evaluate the activity of the faults are warranted, prior to placing structures near the 
mapped fault traces. 
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Nipomo 
TI,e faults in the Nipomo area include the Santa Maria River, Wumar Avenue, Oceano 
and West Huasna faults. '11,e buried trace of the Santa Maria River/Wumar Avenue fawt 
is inferred to parallel U.S. Highway 101 in the vicinity of Nipomo. TI,e Oceano fawt 
generally is trending nonhwest across the Nipomo Mesa and into the town of Oceano. 
TI,e West Huasna fault is mapped along the eastem side of the valley. As discussed in the 
fault descriptions ponion of the tcxt, those faults gencmlly have a subdued topographic 
expression and are considered to be potentially active by COMG. Review of the Oceano 
fawt by Asquith (1997) suggests that the fault is inactive. On the basis of that infonnation, 
potentially active faults present moderate fault rupture hazard in the Nipomo area. 'The 
inactive Oceano fault presents a very low potential as a fawt rupture hazard. Although 
the Oceano fawt is inactive, it is often midesirable to site structures over any fault as a 
reswt of nonunifonn foundation suppon conditions and the potential for coseismic 
movement that could result from eanhquakes on other nearby faults. Funher studies to 

evaluate the activity of the Wmnar Avenue and West Huasna faults are w,uTanted, prior 
to placing structures near the mapped fawt traces. 

Oceano 
TI,e only known mapped fault in the vicinity of Ocea1)o is the Oceano fault. TI,e buried 
trace of the potentially active Oceano fault is interpreted to strike nonhwest along the 
southwestem side of the Gcnega Valley about 1,000 meters southwest .of Oceano, and 
goes offshore near the mouth of Anaya Grande Creek Although the fawt is classified 
as potentially active by COMG, review of the Oceano fault by Asquith (1997) suggests. 
that the fatut is inactive. TI,e Oceano' fault presents a very low faWI rupture. hazard to 
Oceano. Although the Oceahofawt is likely inactive, it is often undesrrable to sitestructures 
over any fault as a result of nonunifonn foundation suppon conditions and the potential 
for coseismic movement that could result from eanhquakes on other nearby fawts. 

South Bay 
As discussed herein, the South Bay area includes the communities of Los Osos, GIesta
by-the-Sea, Baywood Park, and the south Morro Bay area. Mapped fawts in the South 
Bay area include the active Los Osos fawt. As mapped by Lettis and others (1994), the 
Los Osos fawt consists of a several hundred meter wide zone of west-nonhwest sttiking 
lineaments and scarps located along the southem side of the Los Osos V alley Portions .. 
of the Los Osos fawt have been zoned active by COMG (Treinlan, 1989). Several 
investigators (Lenis and others, 1994; Asquith 1997) have postlliated 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 fawt is shown on Map 2. 

As discussed previously, the activity of this fault segment is unknown, but is inferred to 
be at least potentially active or possibly active. On the basis of growld water data;Asquith 
(1997) infers that the nonhwest-southeast strilcing fault splay is an effective ground water 
barrier in wind blown sand fOlTIlations at shallow depths, suggesting that the fault is 
active. This could be of concem because the inferred fault splay is located several hWldred 
feet south of the South Bay frre station and the Sunnyside Elementary School. On the 
basis of this infonnation, the Los Osos fault and related branches present a moderate to 
very high fault rupture hazard to the. area. Funher studies to evaluate the location and 
activity of the fault arc warr.mted, prior to placing structures ncar 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 
11,e only mapped fault ill the Santa Mlrgarita area is the potentially active Rillconada 
fault. 'TI,e fault trends northwest through d,e Santa Margarita area near Pozo Road, Trout 
Creek, and the Salinas River. According to Hart (1985), although there is a preponderance 
of evidence d,at indicates movement along the Rinconada fault during the late Quartemary, 
the fault lacks any geomorphic features within ymmg allnvium to suggest the fault is 
active. Because the Rinconada fault is potentially active, it poses a moderate fault mpture 
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 
'TI,e only mapped fault in the Templeton area is d,e western trace of the potentially active 
Rinconada fault system referred to as the Jolon fault. 11,e fault trends northwest through 
the community just south of the junction of Highways 46 and 101. According to Han 
(1985), although there is a preponderance of evidence that indicates movement along the 
Rinconada fault during the late Quanernary, the fault lacks any geomorphic features 
within young alluvium to suggest the fault is active. Because the Rinconada fault is 
potentially active, it poses a moderate fault rupture hazard to tlus area. Fnnher studies to 
evaluate the activity of the faults are warranted, priorto placing stmctures ncar the mapped 
fault traces. . '. J,. , 

Arroyo Grande 
Fault Rupture Hazard Pomntial 
Mapped faults in the aty of Arroyo Grande are the potentially active Wliruar Avenue 
fault and the inactive Pismo fault. As described by Nitclunan and Slemmons (1994), the 
Wilmar Avenue fault is exposed in the seacliff near Pismo Beach and the buried trace of 
the fault is infelTed to strike northwest-southeast parallel and adjacent to u.s. Highway 
101 beneath ponions of Arroyo Grande. Within IDe aty limits, the Wilmar Avenue fault 
is mostly concealed by deep alluvium along Arroyo Grande Creek The potentially active 
fault presents a moderate potential fault rupture hazard to the aty.The inactive Pismo 
fault presents a very low potential fault mpture hazard. Further studies to evaluate the 
activity of the faults are warranted, prior to placing structures near the mapped fault 
traces. 

Atascadero 
Fault Rupture Hazard Pomntial 
Mapped faults in the vicinity of Atascadero are the potentially active Rinconada f"ilt and 
the Nacinliento fault zones. The Rinconada falilt and its western associated fault, the 
Jolon, is mapped trending nonhwest along the eastern aty limits. 11,e fault mostly lies 
east of the Salinas River and outside the aty limits. According to Han (1985), although 
there is a preponderance of evidence that indicates movement along the Rinconada fault 
during the latc Quanemary, the fault lacks any geolllOlpluc features within yo'mg alluvium 
to suggest the fault is active. Because the Rinconada fault is potentially active, it presents 
a moderate fault rupture hazard to the at y of Atascadero. Further studies to evaluate the 
activity of the faults are warranted, prior to placing structures near the mapped fault 
traces. 

11,e Nacimiento fault zone consists of a nearly 10-kilometer wide northwest trending, 
complex fault zone located in the Santa Lucia Range of southwest Atascadero. 11,e 
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Nacimiento fault zone is classified as inactive byCDMG Gelmings, 1994), but is believed 
to be coincident with the location of the epicenter for historic emthquakes 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, priono placing structures 
near the ll1.1pped fault traces. 

Grover Beach 
Fault Rupture Hazard Potential 
The only mapped fault near Grover Beach is the potentially active Wumar 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 pOltion of the northern city limits 
for Grover Beach. TI,e Wumar Avenue fault apparently offsets late Quaternary deposits; 
therefore, it is considered potentially active and presents a . .moderate fault rupture ,hazard. 
to the Oty. Further studies to evaluate the activity of the fault are warranted, prior to 
placing stluctures near the mapped fault traces. 

Morro Bay 
Fault Rupture Hazard Potential 
The only known mapped faults in the OtyofMorro Bayare the potentially active Cambria 
fault and possible splays of the active Los Osos fault system TIle C,mbria fault is mapped 
within the eastern limits of the Oty. The Cambria fault consists ,of a complex s)~tem of 
thrust faults located primarily in the hill~ northeast of Morrei Bay Thepot~ntiallY'ai::tive' 
fault presents a moderate fault rupture hazan! to Oty developments in that area: .. The 
Los Osos fault is active, but presents essentially no fault rupture hazard to the Oty as.it 
is only mapped in tmdeveloped areas. Further studies to evaluate the activity of the faults 
are waffa11ted, prior to placing structures near the mapped fault traces. 

Paso Robles 
FoultRupture Hazard Potential 
TIle only known mapped fault within the Otyof Paso Robles is the Rinconada fault. The 
potentially active Rinconada fall1\.is. !l1apped through southwestern Paso Robles and crosses 
Highway 101 just south of Spring Stre~t.p; trace 9f the. fault i~,als() id~ntifiedbYDib9Iee. 
(1971) as running up Spring Street, which corresponds to a line of hot spruigs that once 
existed in this area but have since been capped and buried. As a potentially active fault, 
the Rinconada presents a moderate fatut rupture hazard to the Oty Further studies to 
evaluate the activity of the faults are warranted, prior to placulg structures near the mapped 
fault traces. 

TIle nonhern end of the potentially active La Panza fault is located about 20 kilometer,; 
southeast of the Paso Robles, near the town of Creston. TIle northwest strilcing La 
Panza fault is about 75 kilometer,; long. TI,e Huerhuero fault is a possible extension .of 
the La Panza and is mapped trending northwest along Huerhuero Creek south of Highway 
46, but is not within the current Oty limits. 

San Luis Obispo 
Fault Rupture Hazard Potential 
CDMG ('Trein1an, 1989) has mapped the active Los Osos fault through a ponion of the 
Oty, which strikes nonhwest-southeast along the southwestem margin of the Los Osos 
Valley. Treiman (1989) conducted field evaluations forthe main str,md of the Los Osos 
fault nearthe intersection of Los Oms Valley Road and Foothill Road, and fowld evidence 
of movement in the last 11,000 years. This evidence of recent activity resulted in the 
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establishment of an Eanhquake Fault Zone by CDMG 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 Eanhquake Fault Zone. Rather, 
the limits of the established zone correspond to the limits of the available infomlation 
provided in site specific studies that show a preponderance of evidence of recent fault 
activity in that area. As additional infomlation 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 a high to very high fault IUpture 
hazard to City developments near and southwest of the Los Osos Valley Road area. 
Additional geologic studies are warranted to locate proposed stlUctures in the vicin.ityof 
the mapped trace of the fault away from postulated splays. 

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

Groundshaking 
Hazard Description 
Sudden slip along all or pan of a fault surface releases energy that has accumulated 
within the eanh's ClUst and radiatcs that energy in the foml of eanhquake waves in all 
directions away from the source. As the waves pass through an area, they produce the 
shaking effects that are the predominant cause of eanhquake damage. In general, 
groundshakllg intensity diminishes as the di,tanee from the eanhquake epicenter increases. 
TIle loss of eanhquake energy that occurs as distance fron~ ihe f~ult inc~eases is called 
"attenuation." Numerous attenuation relationship theories have been proposed by various 
scientists, and these theories are frequently revised and updated as more infor.nlation 
about the behavior of eanhquakes is leamed. 

GrolU1dshaking has historically resulted in a significant risk to life and property damage. 
The e).1.ent of loss that can result from groundshaking was demonstmted by the 1989 
Lonla Prieta and 1994 Nonhridge earthquakes which resulted in the loss of nlany lives 
and propenyand infrastlUcture damage in the billions of dollars. 

Groundshaki.ng can also trigger secondary seismic phenomenon such as liquefaction, . 
lateral spreading, seismically induced settlement and slope instability, tsunami and seiche·, 
and other fonns of ground IUpture ,md seismic response. 

San Luis Obispo Qmntyis located in a geologically complex and seismically active region 
that is subject to eanhquakes and potentially strong groundshaking. TIle intensity of 
groundshaking at a panicular si.te or stlUcture is a fWlCtion of .l11anyfactors including: 1) 
eanhqualre magnitude, 2) distance from the epicenter, 3) duration of strong ground motion, 
4) local geologic conditions (soil type and topography), and 5) the fundamental period of 
the stmcture. A brief description of those factors is presented below. 

Earthquake Magnitude. Eanhqualre 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 inereases, the potential for 
groundshaking impacts also inereases. 

Distance From Epicenter. Eanhquake energy generally dissipates (or attenuates) with 
distance from a fault. Over long distances, tlus loss of energy can be significant, resulting 
in a siguificant decrease in groundshaking with increased distance from the epicenter. 
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Duration of Strong Shaking. 11,e duration of the strong growldshaking constitutes a 
major role in detenl1ining the amown of structural damage and the potential for grotmd 
failure that can result from an earthquake. Larger magnitude earthquakes have longer ( 
durations than smaller ealthquakes. 

Local Geologic Conditions. 11,e geologic and soil conditions at a particular site have 
the potential to substantially increase the effects of groundshaking. The thiclmess, density, 
and consistency of the soil, as well as shallow grotmd water levels, have the potential to 
amplify the effects of groundshalung depending on the characteristics of the earthqualte. 
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 hmdamental period or natural 
vibration. If the vibration of groundshalcing coincides with the natural vibration period 
of a structure, damage to the structure can be greatly increased. 

11,e extent of damage suffered duriug an earthquake can also depend on non-geologic 
factors. The type of building and its stmctural integrity will influence the severity of the 
damage suffered. Generally, small, well constructed, one- and two-story ",ood and steel 
frame buildings have perfonl1ed well in earthquakes because of their lig],t weight and 
flexibility. Reinforced concrete stmctures will also usually perform well. Buildings 
constmcted from non-flexible materials, such as wlleinforced brick and concrete, hollow 
concrete block, clay tile, or adobe, are more vulnerable to eanhqual<e damage .. 

Effects of Groundshaking 
The primary effect of groundshaking is the damage or destruction of b,;ildings, 
infrastmcture, and possible injury or loss of life. Building damage can range from minor 
cracking of plaster to total collapse. Dismption of infl'Jstructure facilities can include 
damage to utilities, pipelines, roads, and bridges. Ruptured gas and water lines can result 
in fire and scourlimmdation damage, respectively, to stmctures. Secondalyeffects can 
include geologic impacts such as coseismic fault movement along nearby faults, seismically 
induced slope instability, liquefaction, lateral spreading, and otherfonns of ground failure 
and seismic response. 

'I,C,) .!' l': 

Seismic Risk 
Seismic risk associated with earthqnalres and public safety is 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 govem seismic 
design standards for residential, public, and infl<lstmcture buildings and facilities. 

Building safety and constmction is regulated predominately by the requirements contained 
in the Unifonn Building Q,de (UBq, which is published periodically by the Intemational 
Q,ngress of Building Officials (laO). The UBC provides mininmm standards that 
represent current practices in building safety and the constmction of earthquake-resistant 
stmctures. The building reqniremcnts 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 
Q,untyto growldshaking hazards by categorizing the entire Q,untywithin Seismic Zone 
IV, the most stringent categolY for seismic design in the UBC According to UBCstandards, 
stmctures in Zone IV 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 Q,unty within Seismic Zone IV; however, the code now considers soil profile type 
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and a near-source factor in the design of structures. Additional seismic hazards such as 
amplification of ground motion and liquefiable foundation support soils are considered 
in the selection of the soil profile type. TI,e near-source factor considers modifications 
for design based on the closest distance to a potenti,u seismic source (faults), the maximwn 
moment magnitude, and the slip rate of the fault. TI,ese types of parameters, as identified 
in the CDMG database, are swnmarizcd for selected San Luis Obispo faults in Table 4-
4, and arc 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 SWlilllary 
of other faults in San Luis Obispo ("mwtyis presented in Tables 4-5 and 4-6, which may 
be considered in addition to those listed by CDMG. Ongoing studies arc also being 
performed by CDMG to map seismic hazards for areas founded on soil profiles subject 
to ground failure during seismic events. 

Groundshaking Hazard Potential 
Growldshaking caused by fault movement during an earthquake has the potential to 
result in significant life, safety, and propeltydanlage impacts throughout San Luis Obispo 
Onwty. Groundshaking may occur as a result of movement along a fault located within 
the Q:,untyor along a more distant fault. Similarly, an earthquake on anyone of the faults 
in the Q:,unty limits could affect each of the Gties within the Q:,unty. Since proximity to 
the causative fault is an important factor in assessing the potential severity of 
groundshaking impacts, tlus analysis focuses on faults located in San Luis Obispo Q:,unty. 

Two recent studies byCDMG have estimated potential groWld acceleration that could be 
experienced in California. Mualchin and Jones (1992) deienninistically estimated the 
maximum credible groWld acceleration that could be genemted by active and potentially 
active faults. Detenuinistic peak horizontal ground accelerations from this study range 
from a low of 0.4 g in the central portion of the Q:,Wltyto a lugh of about 0.7 g along the 
San Andreas, Rinconada, Oceanic-West Huasna, and coastal fault zones. 

It should be noted that the attenuation relationslups used by Mualchin and Jones (1992) 
and others to predict strong groWld motion are based on empirical correlation to historic 
ground motion records. As a result of statistical deviations associated with these 
tecluuques, ground motions lugher than those estinJated can occur for the potential 
earthquakes being considered, plus or minus 50 percent or more. It should also be noted. 
that the ground acceleIlltions shown on Mualchin and Jones are for maximum credible 
earthquakes, wluch considers the greatest potential earthquakes that could occur, and 
does not considerthe probability of that earthquake occurring within a given tin,e period. 

CDMG (1996) published a probabilistic seisnuc hnard nlap for the State of Califonua 
widl contours showing the peak horizontal groWld aceelemtion with 10 percent probability 
of being exceeded in 50 years. The westem portion of the Q:,Wlty has a 90 percent 
probabiliry of experiencing groWld accelerations in the range of 0.3 g to 0.4 g in the next 
50 years. The eastem portion of the Q:,unty adjacent to the San Andreas fault has a 90 
percent probability of experiencing a peak ground acceleration of 0.5 g to 0.7 g in the 
next 50 years. Again, the statistical variance in estimated grotmd acceleration could easily 
be plus or minus 50 percent of the estinJated ground motion. 

San Andreas Fault 
The S<Ul Andreas fault is one of the most seismically active faults in California and presents 
a significant grOlmdshaking risk to San Luis Obispo Q:,unty, especially to cOllllmmities 
located in the eastem portion of the Q:,unry. Because of the proxinuty of the fault <Uld 
the relatively high probability of a major earthquake in the near fnture, the San Andreas 
fault is generally considered the most likely source for strong groWld motion in the Q:,lWty. 
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Coastal Faults 
TIlere are numerous active and potentially active faults in the westem pOltion of the 
county and in the offshore area that have the potemial to generate strong ground motion, 
TIlOse faults are shown on Map 2 and listed in Tables 4-4,4-5, and 4-6, On the basis of 
recem studies by PG&E (1988), the most likely earthquake sources for generating strong 
grOlUld motion in the coastal region of San Luis Obispo County are considered to be the 
San Simeon·Hosgri, Los Osos, and Santa Lucia Bankand offshore faults,. which are 
shown as active faults byCDMG (Jennings, 1994), Other potentiallyac<ive faults that are 
thought to be seismically capable of generating strong grOlUld motion include the Wilmar 
Avenue/Sama Maria River, Oceano, Pecho, West Huasna-Oceanic, Cambria, Casmalia 
(Orcutt Frontal·Pezzoni), Nacimiemo, and Rinconada falilts. 

Blind Thrust Faults 
A potentially significant source of strong motion in San Luis Obispo ComItyis buried or 
blind thmst faults and duust ramps hypothesized beneath the Santa Maria Basin and 
coastal areas of San Luis Obispo County by Namson and Davis (1990), TIle ramps 
described by Namson and Davis are the Point San Luis, Sama Lucia, Black Mountain and 
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La Panza faults. On the basis of their evaluation, Namson and Davis hypothesize that 
there ,He several blind thmst faults and a regional detachment fault located between 
about three to 14 kilometers beneath the San Luis Obispo COlmty area. Based on 
comparison with the 1983 Coalinga, 1987 Whittier Narrows, and 1994 Northridge 
earthquakes and a database of worldwide earthquakes, they estimate that the thrust faults/ 
ramps beneath the central '-"llifomia coast could produce eanhquakes with magnitudes 
in the range of magnitude M 5.0 to M 7.5. w w 

" As demol1stmted by the 1994 Nonhridge earthquake, blind tluust faults have the potential 
to produce strong ground motion and significant stmctural damage without surface fault 
rupture. In addition, strong ground motion measurements from the Nonhridge eanhquake 
demonstrate that: 1) earthquakes on blind thrust faults can produce ground accelerations 
in excess of those cUftentlyestimated by conventional attenuation relationships for areas 
directly above the thrust fault! ramp, and 2) there can be a significant amplification of the 
ground motion due to the variation in alluvium depth and propenies, refen'ed to asa 
"basin effect". TIlere is a potential for both of the above conditions in the coastal and 
central San Luis Obispo County areas if a large eanhquake were to occur on a buried or 
blind thrust fault. 

Amplification of Ground Motion 
Research has shown that areas that arc tmderlain by layers of unconsolidated, recent 
alluvium and wlConsolidatcd soil material with high growld water have an increased risk 
of experiencing the damaging effects of grotmdshaking (Zionyand Yerkes, 1985). Dming 
the Loma Prieta eanhquake, grotmd motion was amplified up to 4 times as it moved up 
through the San Fmncisco Bay muds and caused significant damage to the Oakland Bay 
Bridge and collapsed the Nnnitz Freeway structure even though they were located more 
than 60 km from the earthquake. 

Areas within the Countythat are underlain by recent alluvial sediments (Qal) are depicted 
on Map 1. TItOse 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 
Oeek There may also be a potential for eanhquake induced groWldshaking damage 
along QtOlame Oeek, Estrella Oeek, and the Paso Robles area. 

To help quantify the risk associated with eanhqual<e induced grotmdshaking and secondary 
phenomena such as liquefaction, previous regional geologic studies by the United States 
Geologic Survey (USGS) and CDMG have gener-Illy classified regions on the basis of 
three factors: 1) soil/bedrock type; 2) depth to ground water, and 3) level of anticipated 
strong grOlmd motion. 11\C above three factors are genemlly subdivided further to more 
fullyev"luale the level of risk depending on the available data. 

San Luis Obispo County 
Ordinances and Regulations 
In S,m Luis Obispo County, the UBC was adopted with amendments into the CoWlty 
Building and Construction Ordinance, Section 19.01.012, Title 19 of the CowltyCode. 

Arroyo Grande 
Groundshaking Hazard Potential 
The atyof Arroyo Gmnde is proxinlal to active and potentially active faults capable of 
producing strong ground motion in response to seismic events. Table 4-9 lists faults in 

Toc/mica} Background Repurt CouJJly and Cities of San Luis Obispo 

79 



Table 4-9: Sources of Ground Shaking in the Vicinity of Arroyo Grande 

Fault Approximate Maximum Anticipated 
Distance Maximum Probable Acceleration 

(kilometers)' ... Earthquake Earthquake Range (g) ..•.. 

Wilmar Avenue 0 6% 4 0.1-0.7 

Blind Thrust 0 7% 6 0.2 - 0.8 
Point San Luis 

Los Osos 6 7 5 0.1 - 0.5 

Pecho 9 6 '/4 3 <0.1 - 0.3 

Hosgri 25 7% ""' . 6 % .... 0.1 - 0.2 

Casmalia 21 7% 6 0.1 - 0.3 

La Panza 32 7% 5 0.05 - 0.2 
'Y;"; ," 

San Andreas 62 8Y. 8 0.1 - 0.2 
------ ----

*Measured from the intersection of Branch and Mason Streets 

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

With a high probability for producing a major eatthquake in the near future, the San 
Andreas fault and the offshore Hosgrifault present the.most likelygn?undshakinghazard; 
to Anoyo Grande. Other faults that have the potential to geri~r.ite strong'gro~d motion 
in Atroyo Gr,l11de include the acti:"e Los Osos fault, and the pot~ntially ~~tive W~r 
Avenue, Pecho, and Orcutt frontal faults. Although the prc;bability, or retlllJl interval, on 
one of these closer faults is lower, the peak ground acceleration that could result from a 
near-field event would likely be significantly greaterthan 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 Anoyo Grande thature'undcrlain by layers of unconsolidated, recent allUVial 
soil material have an increased risk of cxphriei1cing the damaging eff~cis of grouridshaking. 
11,ese areas arc considered to be at an increased risk because of the amplifying effect that 
can occur when lillcollsolidated soil materials are subject to grow1dshaking.Major areas 
within Anoyo Grande that are underlain by recent alluvial sedin1ents are depicted on 
Maps 1 and 3. 

Ordinances and Regulations 
The Gtyof Arroyo Grande has adopted the Uniform Code for Building Conservation. 
TIus code belongs to a family of codes, published byICBO, that conelate with the UBe 
to provide jurisdictions with a complete set of building-related regulations for adoption. 

Atascadero 
Groundshaldng Hazard Potential 
The Gty 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 porential sources of relatively strong ground 
shaking. 

With a high probability for producing a major earthquake in the ncar future, the Sru1 
Andreas fault presents the most likely source of groundshak:ing to Atascadero. The closest 
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Table 4-10: Sources of Ground Shaking in the Vicinity of Atascadero' 

Blind Thrust 
Black 
Mountain 

5 7'1> 

"Measuro:!d from EI Camino Real and Tf affic W ay 

5 I. 0,1-0.5 

mapped fault is the potentially active Rinconada fault which has the potential to generate 
a magnitude 6'4 to 7th earthqual,e with an estimated growld accelemtion in the range of 
OAg to O.6g., which, if it were to oecur, could have a widespread damaging effect on the 
Oty. Other faults that have the potential to genemte strong groWld motion in Atascadero 
include the active Los Osos and Hosgri faults but are located at some distance from the 
Otyand 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:, : ,," 

Ponions of Atascadero with an increased risk of ~~eriencing the damaging effects of 
groundshal<ing are those areaS that arc underlain by layers of Wlconsolidated, recent 
alluvial soil material. Areas within Atascadero that are Wlderlail1 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 POI.mtial 
1ue Otyof Grover Beach is proximal to active and potentially active faults capable of 
producing strong ground motion in response to seismic events. Table 4-11 lists faults in 
the vicinity of Grover Beach considered to be potential sources of relatively strong 
ground shaking. 

With a high probability for producing a major earthquake in the near future, the San 
Andreas fault and the offshore Hosgri fault present the most likely sources of 
groWldshaking to Grover Beach. Other faults that have the potential to generate strong 
gromld motion in Grover Beach include the active Los Osos fault, and the potentially 
active Wllmar Avenue, Pecho, Orcutt frontal faults. In addition to the mapped faults, 
there is also a potential for strong ground motion associated with earthquakes on 
hypothesized buried thrust faults beneath the coastal area. 

Portions of Grover Beach that are underlain by layers of Wlconsolidated, recent alluvial 
soil material have an increased risk of experiencing the damaging effects of groWldshalcing. 
Major areas within Grover Beach that are Wlderlain by recent alluvial sedinlents are 
depicted on Maps 1 and 3. 
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Table 4-11: Sources of Ground Shaking in the Vicinity of Grover Beach 

Casmalia-Orcutt
Utile Pine 

3 

19 

27 

7~ 

7~ 

7 

6 0.3- 0.7 

6 0.1-0.4 

0.1 - 0.2 

<Measured from Grand Avenue and I~orth 81h Street 

Ordinances and Regulations 

BlindTr,rust 

Rinconada 

San Andreas 

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

Morro Bay 
Groundshaking Hazard Polential 
TI,e Gty 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 I 
strong ground shaking. 

With a high probability for producing a major earthquake in the ncar 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 genemte strong ground motion in 
Morro Bay include the active Los Osos fault, and the potentially active Wilinar 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 associated, with 
earthquakes on hypothesized buried thrust faults beneath the coastal area. . 

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

G 

J:'-;'---'-'-

7 7 'I. 5 0.2 - 0.6 

14 6Yo 0.2· 0.3 

5 5 0.1·0.5 

64 8% 8 0.1 ·0.2 

"MeJS1Jred from the Embaroadero and HarbOI street. 
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Portions of Morro Bay that are underlain by layers of unconsolidated, recent alluvial soil 
material have an increased risk of experiencing the damaging effects of groundshaking. 
Major areas within Morro Bay that are underlain by recent alluvial sediments are depicted 
on Maps 1 and 3. 

Ordinances and Regulations 
In Morro Bay, the DEC was adopted in aapter 14.18 (Ordinance No. 450) of the 
Municipal (Dde. In 1996 the aty (Duncil amended a,apter 14.18 to provide for voluntary 
compliance with Gllifomia and Safety (Ddes sections 19160-19169. 

Paso Robles 
Groundshaldng Hazard Potential 
11,e aty of Paso Robles is proxmul to active and potentially active faults capable of 
producing strong ground motion in response to seismic events. Table 4-13 lists faults in 
the vicinity of Paso Robles considered to be potential sources of relatively strong ground 
shaking. . 

With a high probability for producing a major earthquake in the near future, the San 
Andreas fault presents the most likely source of grolU1dsh"king to Paso Robles. 11,e 
closest nupped fault to Paso Robles is the potentially active Rinconada fault which has 
the potential to generate a nugnitude 6 '/4 to 7~ earthquake, which, if it were to occur, 
could have a ,,~despread danuging effect on the aty. In addition to the nupped faults, 
there is also a potential for strong ground motion associated with earthquakes on 
hypothesized buried thmst faults beneatlt the Paso Robles area:. 

Portions of Paso Robles that would have an increased risk of experiencing the danuging 
effects of groundshaking are those areas that arc wlderlain by layers of unconsolidated, 
recent alluvial soil materiaL Areas within Paso Robles that are underlain by recent alluvial 
sediu1Cnts are depicted on Maps 1 and 3. 

Ordinances and Regulations 
In Paso Robles, the DEC is adopted in a,apter 17.04 of the Municipal (Dde. 

City of San Luis Obispo 
Groundshaldng Hazard Potential 
The atyof San Luis Obispo is proximal to active and potentially active faults capable of 
producing strong growld motion in response to seismic events. Table 4-14 lists faults in 
the vicinity of Sw 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 

'. -; .,-" . "-'--'" ' 

"'-:-;i' "> ;, 

0.2· 0.4 

xr·.oIeasured from Spriog Sh~et and 11th Street 
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Table 4-14: Sources of Ground Shaking in the Vicinity of San Luis Obispo 

Los Osos 

Blind Thrus{s 
Point San Luis 

San Andreas 

4 

o 

57 

7 

7Yo 

7Yo 

7Yo 

8% 

-",~-:v 

,., 
.. ',~--, 

5 0.2 - 0.6 

5 0.2 - 0.6 

6 Y .. 

6 

8 0.1 - 0.2 

"M'i:asured 1rom tl!1onterey Street and 0$05 Street 

With a high probability for producing a major earthquake in the ncar future and proximity 
to the aty, the San Andreas fault and the offshore Hosgri faults present the most likely 
sources of groundshaking to the aty 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/aults, there is also a potential {or strong ground, 
motion associated with earthquakes on hyPothesized buried 1hmst faults beneath the 
coastal area. 

Portions of the at y of San Luis Obispo that are underlain by layers of lUlconsolidated, 
recent alluvial soil material have an increased risk of experiencing the damaging effects 
of growldshaking. Areas within San Luis Obispo that arc underlain by rccent alluvial 
sediments arc depicted on Maps 1 and 3. 

Ordinances and Regulations 
In the atyof San Luis Obispo,lhe UBC is adopted in Chapter 15.04 of the Municipal 
Code. .; '.' .,' 

Liquefaction 

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 evalmtion of subsurface conditions at a panicular location. PLuUlers and public 
agencies often use mapping of alluvial areas, such as indicated 011 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 
misinteIpreted by subsequent agencies and/or practitionerS' as depicting areas where 
liquefaction hazards are known to exist. Care should be exercised in how these maps are 
used, and what inteIpretations can be made from theln 

Hazard Description 
Liquefaction is defined as the sudden loss of soil strength due to a rapid increase in soil 
pore water pressures resulting from seismic groundshaking. In order for liquefaction to 
occur, three general geotechnical characteristics should be present: 1) growld 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 colunm, although the 
phenomenon can occur deeper than 100 feet. The duration of ground shaking is also 
an imponant factor in causing liquefaction to occur. The larger the earthquake 
magnitude, and the longer the dur,uion of strong groundshaking, the greaterthe potential 
there is for liquefaction to occur. 

Effects of Liquefaction 
\Xlhen 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 fotmdation bearing or differential 
settlement. Liquefaction may also result in the development of cracks in the ground 
snrface followed by the emergence of a sand/water mixture, typically referred to as a 
sand-boil. In areas underlain by thick deposits of saturated, loose granular sediment 
(such as alluvial valleys or beaches), 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. TI,e cJjfferential settlement can cause significant 
damage to rigid structures such as buildings and linear features such as pipelines and 
highways. 

Liquefaction may also lead to the lateral spreading of soft saturated soils. Lateral spreading 
is a form of slope instability that results when the lateral movement of a soil-block 
toward an unconfined free face can occur when a layer of soil below the ground surface 
liquefies. An example of where lateral spreading may occur is adjacent to stream hanks. 
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 POfential 
The areas of the o,unty most susceptible to the effects of liquefaction are those areas 
underlain by young, poorly consolidated, saturated granular alluvial sedinlCnts. TI,ese soil 
conditions are most frequently fonnd in areas lmderlain by recent river and flood plain 
deposits. Table 4-15 sunIDlanzes a general guide for assessing the vulnerability that some 
soil/bedrock types may have towards liquefaction. 

Map 3 indicates areas of low to high liquefaction potential hased 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 FOffi1ation (QTp), Tulare Formation (QTt) and unnamed valleysedinlent (QTu), 

Table 4-15: Vulnerability to Liquefaction 

';:c:;:", i,;;;:,;:' ",'( oj,,':::"" i \,:,.' ,""';;,,':; 

'~i"""'" "";"">" 
Recen1sediment Da U f)oonsolidated sand. gr ave I. silt, and olav depc-zlts. 

Quartemol!Y Sediments Qoal,Ot, Ods, Oos Gener alty uncc.nsolldate d to poorly coru:.olidirled with 
<Ir.d f" otrtl<lti()f)s d~ep ground water. 

OTp, Ott QTu 
Weakty con,:: olidated to poorly indul ated sand, gr ave I, 
sill and clay aliuvial1ormation. 

ViHious Pliocene and oldJ;!f C onsotidatJ;!d bedrock 

~;.~,~j1~:~~~,5tr~b,~:.F'ht~~!:i~~'~ 
High 

Moderate 

L". 
Technical Background Report County and Cities of San Luis ObiSpo 

85 



which consist primarily of wealdy cemented silty sand, is exposed in large areas of the 
County and also have a moderate liquefaction potential. Areas lUlderlain 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 CoWlty are underlain by sediments that may be 
vuhlerablc 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, ('-'lyucos, and Cambria. Inland conmlwlities that have development adjacent to rivers 
or major creeks and drainages may have limited areas that have a high potential for 
liquefaction hazards to exist. TI,ese inland communities inclnde N!pomo, Santa Margarita,' 
Templeton, and San Miguel. Large portions of the County east of Highway 101 are 
underlain by Quartemary age formational sediments and alluvial mateljals that have a 
low to moderate potential for liquefaction. Site-speeifie'studiesare·needed·to evaluate'if, 
a geologic wut actually contains potentially liquefiable materials and if they require 
mitigation for development. 

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

Atascadero 
liquefaction Hazard Potential 
TI,e areas of Atascadero thathaye a high potential to be underlain bypotentially liquefiable, 
sedin,ents are those areas underlain bYYOlUlger alluvium (Qtl) .. ,Porti9nS, Qf .. the. Oty in ." 
the low lying areas adjacent to Atascadero 0eek, Graves 0eek, and the Salinas River are 
m.apped as being underlain by younger alluvium. Other portions of the Oty are 
Wldeveloped. A majority of the Oty is lmderlain by older alluvium and Paso Robles 
Fomution, wluch are cOlL,idered to have a moderate liquefaction potential. Site-specific 
studies are needed to evaluate if a geologic unit actually contains potentially liquefiable' 
1IJ.1teljals, and if they require mitigation for development. 

Grover Beach 
Liquefaction Hazard Potential 
The areas of Grover Beach that have a high potential to be underlain by potentially 
liquefiable sediments are those areas underlain by beach sand and young alluvium (Qa). 
High grOlmd water levels can be expected near the Pacific Ocean and adjacent to Meadow 
0eek. Areas underlain by dune sand (Qds) and older sediments that have a moderate 
potential to contain liquefiable materials are nupped as older d,me 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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Morro Bay 
liquefaction Hazara Potential 
111e areas of Morro Bay that have a high potential to be underlain by potentially liquefiable 
sediments are those areas underlain by beach and sand dtme deposits (Qs) and younger 
alluvium (Qa), A majority of the aty 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 OlOrro, Little Morro and Morro 
0eeks are also w1derlain by younger alluvium (Qa), 11,e higher elevations of the at yare 
underlain by older alluvium (Qoa), old dtme sand (Qos), Franciscan Fonnation (KJf), 
and volcanic (Td) bedrock, and have a moderate to nil potential to be underlain by 
liquefiable sedinlents, Site-specific studies arc needed to evaluate if a geologic unit actually 
contains potentially liquefiable materials, and if they require mitigation for development, 

Paso Robles 
liquefaction Hazara Potential 
11,e areas of Paso Robles that have a high potential to be tmderlain by potentially liquefiable 
sediments arc those areas underlain by younger alluviuam (Qa) , Geologic mapping indicates 
that most of the atyof Paso Robles is underlain by late Pleistocene and older alluvial 
deposits (Qoa) and Paso Robles Formation (QTp) that have a moderate potential to be 
underlain by liquefiable soils, Portions of the at}' that are located on recent alIuviwn in 
the low lying areas adjacent to the Salinas River (or its tributaries) appear to have the 
highest potential for liquefaction, Site specific smdies are needed to evaluate if a geologic 
tuut actually contains potentially liquefiable materials, and if they require mitigation for 
development, 

City of San Luis Obispo 
The areas of the atyof San Luis Obispo that have a high potential to be underlain by 
potentially liquefiable sediments arc those areas underlain byyotmger alluvitm1 (Qa), Most 
of the atyof San Luis Obispo is underlain byalluviul1l. Other portions of the atythat 
are tmderlain by older alluvium are considered to have a moderate liquefaction potential. 
Areas of the aty located 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 geologic unit actually contains potentially liquefiable materials, and if they 
require nutigation for development, ' ':' ,,' 

Tsunami ancl Seiches 
Hazard Description 
Tsunamis (pronotmced soo-nom-ee) are ocean waves generated byvel1ical movement of 
the sea floor. 11,e movement is typically caused by earthquake-related faulting, but can 
also result from submarine landslides or volcatuc emptions, San Luis Obispo CDtu1ty 
could be affected by tstmami caused by fault-related ground displacement on a local 
offshore fault, or on a more distat1t fault. A common source of tsunami affecting Califonua 
in the past has been earthquakes on faults off the coast of awe at1d the NOl1h 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) no!1llaliyover 100 ntiles, at1d a very low amplitude 
01eight from crest to trough), As these waves approach shallow water, their speed decreases 
from a deep water speed of over 600 nwes-per-hourto less than 30 miles-per-hour, The 
wave energy is transferred from wave speed to wave height. 11ms, waves as high as 100 
feet have been foruled. 
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2 
Speculative 

Tsunanus arc a unique hazard because the arrival tinlC of a wave generated far out at sea 
can be predicted fairly accurately. Unfotttmately, 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 emptions, and local basin reflections of tsunami. Seiches can result in tbe 
creation of long-period waves which can cause water to overtop containment features or 
cause seiche mnup on adjacent land masses, sin,ilar to tsunami nmup. The intensity of 
the damage caused by a seiche is proportional to the magnitude and proximity of the 
event causing the seiche, and the amowlt 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 stmcture. 

Effects of Tsunami 
TI,e threat of tsunami- related damage is primarily confined to low-lying coastal areas. If 
the gradient is shallow, tsunanli waves can tnwel upstream into river channels. 11,e primary 
effects of a tsunami can be widespread destmction and damage to coastal structures. In 
1964 in Crescent Oty, C-liifonlia, tsunami waves up to 20-feet high caused more than $11 
million dollars in property damage and resulted in 11 deaths. 

According to Kilboume and Mualchin (1980a), the following historical tSUllanll have' 
OCCUlTed in the area: 

Table 4·16: Historical Tsunamis 

Unknown Unk nOlAln 

Local PismQ Beaoh 1.8 fTil;!'ters.(5.Q 

Aleutian Trene!) San Luis Obis po Say 1.2-1.5mclers(3.g- 4.9fe.::t) 

Chile-Peru Trench Central C oad >1,0 me-to'!r:s: (>3.3 feet) 

Gu~ of Alaska Central C O.15t >1.0 meiers (>3.3 feet) 

Re portedly cw ert opped tite sand sptt tI1at separates 111 e bay from tile ocean (Asquith, 1975). 

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

PG&E (1973) reported that the historical record for San Luis Obispo CoUllty includes 
no tsunamis that have exceeded the nomw tidal range. PG&E (1973) sLiggests that faulting 
in the offshore area could generate tsunanli wave height as great as six feet. In San Luis 
Obispo County, coastal areas ncar Pon San Luis, GlynCOS, and San Simeon were designated 
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as having a "potential danger" from tsunami. This potential hazard level was the lowest 
risk designation included in the study. The potential for 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-yeartsunami runups in 
the study area based on far-field source generation locations (such as the Aleutian or 
a,ile-Pem Trenches). On the basis of their stud)\ the estimated tsunami nmup along the 
Coyucos/Morro Bay coastline is approximately 9.5 feet to 24.2 feet for the 100-year and 
SOO-year events, respectively. TIlOse mnups were calculated using astronomical high tides, 
and compare well with recorded tsunamis that have occurred in Q-escent Otyand other 
locations along the California coast. However, according to Kilbourne and Maulchul 
(1980), the worst case scenario would occur if a tSWlami occurred during a meteorological 
high tide (storm surge), which would add an estimated 14.5 feet (4.5 meters) to the mnnp 
values calculated by Houston and Garcia (1978). Thus, with a worst case scenario, the 
estinlated tsunami mnup forthe 100-year and SOO-year would be approximate/yelevation 
24 and 39 feet above mean sea level, respectively. 

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

San Luis Obispo County 
Tsunami Hazard Potential 
TI,e tSW1ami hazard for the San Luis Obispo O"mty coastal areas is greatest for those 
comrmmities or portions of communities located below the estunated elevations for the 
100- to SOD-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 o,Wlty is protected from 
tsunami hazards by wide beaches, coastal dunes, or sea cliffs that provide protection to 
coastal developments. o,astal developments most vulnerable to the tsunami hazards are 
those located near mouths of coastal streams that drain into the Pacific Ocean, such as 
San Sinleon Q-eek in San SUllCon; Cayucos Q-eek, Little CayucosQ-eek, Old Q-eekand 
Willow Q-eek in Cayucos; Mono Q-eek and Alva Paul Q-eek in Morro Bay, 01Orro Q-eek 
in Morro Bay and the South Bay area; San Luis Obispo Q-eek in Avila; and Meadow 
Q-eek and Arroyo Grande Q-eek in Oceano. The severity of the exposure to the tsunami 
hazard will vary locally depending on specific natural and artificial coastal conditions. 

Seiche Hozard Potential 
Seiches could occur Ul any reservoir located in the o,Wlty, and Ul Morro and San Luis 
bays. Accordulg to Kilbourne and Mualchin (1980a), seiches have been recorded in San 
Francisco, Monterey, and San Pedro bays. The extent of potential seiche runup withirl 
Mono Bay is unknown, but is thought to be less in magnitude than the affem of potential 
tsunallU. 

Arroyo Grande 
Tsunami Hazard Potential 
TI,e Otyof Arroyo Grande has no coastal exposure and is therefore not vulnerable to 

tsunami hazards. 
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Atascadero 
Tsunami Hazard Potential 
11,e atyof Atascadero has no coastal exposure and is therefore not vuh1emble to tstmarni 
hazards. 

Grover Beach 
Tsunami Hazard Potential 
Specific analyses have not been perfoffi1ed for Grover Beach to estllTJ;l~e the potential 
tsunamiJUnup height. The tstmam; hazard is greatest forthat portion of the coml11lmity 
located below elevations of the 100-year to SOD-year events, that is, below elevations 24 
and 39 feet below mean sea level, respectively. Additional areas of potential hazard are 
along the l110uth of Meadow Creek. In general, ponions of coastal Grover Beach· are 
protected from tsunami hazards by wide beaches and coastal dunes. The severity of the 
exposure to the tslmal11i hazard will valY locallydependillg on specific natural and artificial 
coastal conditions."" : " .. ' 

Morro Bay 
Tsunami Hazard Potential 
Specific analyses have not been pel{onned for Morro Bay to estimate the potential tsunami 
runup height. The tsunami hazard is greatest for that portion of the eonununity located 
below elevations of the 100-year to SOD-year events, that is, below elevations 24 and 39 
feet below mean sea level, respectively. Additional areas of potential hazard are along the 
mouths of Morro Creek and Alva Paul Creek, and within the bay at C1lOrro Creek. In 
geneml, much of the coast of Morro Bay is protected from tSlmami hazards by wide· 
beaches, coastal dunes, or bluffs. that provide protection to coastal developl11Cnts.· The 

severity of the exposure to the tsw1ami hazard will vary locally depending on specific 
natural and artificial coastal conditions. 

Paso Robles 
Tsunami Hazard Potential 
The aty of Paso Robles has no coastal exposure and is therefore not vulnerable ·to 
tsunami hazards. 

c".,: 

San Luis Obispo 
Tsunami Hazard Potential 

" -' 

TI,e atyof San Luis Obispo has no coastal exposure and is therefore "not vulnemble to 

tstUlami hazards. 

Slope Stability 
Hazard Description 
Landslides result when the drivillg forces that act on a slope (i.e. the weight of the slope 
mlterial, and the weight of objects placed on it) are greaterthall the slope's natural resistillg 
forces (the shear strength of the slope material). 11,e down-slope movement"of earth 
material, either as a landslide, debris flow, mudslide, or rockfall, are pan of the contlllUoUS, 
natural process of erosion. TIus process, however, can be influenced by a variety of 
causes that change the stability of the slope. Slope illstability may result from natural 
processes, such as the erosion of the toe of a slope by a stream, or by ground shalung 
caused by an eanhquake. Slopes can also be modified altificially by gradillg, or by the 
addition of water or stmctures to a slope. Development that occurs on a slope can 
substantially illcrease the frequency and extent of potential slope stability hazards. 

Areas susceptible to landslides are typically characterized by steep, unstable slopes ill 
weak soil/bedrock muts which have a record of previous slope failure. CDnvcrscly, 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. 1bere 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 in1pOltant consideration with regard to slope instability. 
Slopes with an inclination of 5 horizontal to 1 vertical (5h:1v, about 11 degrees) are 
nonnally fairly stable tmless the earth materials exposed in the slope are very weak As 
the gradient increases, the potential for slope instability increases. Slopes steeper than 
about 2h:l v in weak materials are prone to lo~g tenn instability. Generally, sandy or 
granular soils and rock units are stronger and less lil,ely to be associated with large scale 
landsliding then are soil and rock units composed of fine-grained silt and clay. 

In many slope failures, water is an important con1ponem. Water adds to the weight of the 
slope material, thus increasing the driving force. Water can also facilitate movement by 
decreasing the strength of the soil along a "slip plane" or a zOlie·of. wealrness in·the 
materials, and by providing a buoyant upward force against the base of the landslide. 
Water may be added to a slope as a result of development (i.e. through irrigation, septic 
systems, and changes in drainage) or naturally as a result of rainfall. 1-1eavyrains, particularly 
in areas that have been affected by wildfires, can trigger debris flows and mudslides, 
which can be a particularly desttuctive fonn of down-slope movement. 

Methods to mininuze 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 perfomung a geologic! geotechnical study of the 
existing geologic conditions, and by implementing an appropriately engineered grading 
plan. Many jurisdictions have adopted specifIC guidelines for geologic! geotechnical studies 
in hillsides areas. CDMG (1997) provides minimum standards for geologic studies to 
address slope stability issues. Mitigating landslide hazards 
after development occurs, however, can be constrained 
by the presence of existing structures and multiple 
property owners. Remedial methods to correct the 
effects of slope movement in developed areas may 
include measures such as dewatering the hillside, 
buttressing or retention of the slope, or removing the 
unstable material. However, these measures may be 
expensive and difficult to implement, depending on the 
size of landslide. 

111is 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 perfonning appropriate geologic and soils 
investigations, or a substitute for providing proper site 
design and engineering of individual development 
projects. The data typically needed to adequately assess 
the potential for slope-related hazards must be obtained 
as pan of a detailed geologic! geotechnical study of the 
site, along with an evaluation of proposed terrain 
modifications. 11,is type of site specific evaluation 
should be conducted at the time a specific project is 
proposed. 

(n) 

Rotational Failure 
(no structural conttOJ) 

PJanar Fallur-e 
(Olle controlling diScOntinuity) 

Wedge Failure 
(corltrulled by 

two lntcrsedlug 
discontinuities) 

Effect of structure 011 pIlUlar slope faililres. 
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Potentia 

La# 

Moderate 

High 

Very High 

Effects of Landslides 
Downslope movement can range from the almost imperceptible creep of soil and rock 
material to the sudden mass movement of an entire hillside. Soil creep generally produces 
fissures in the soil, cracked building foundations, tilting utility poles and trees, and damaged 
underground utilities. lvfass slope movement during a landslide can cause substantial 
da!1lage to buildings, roads, and infrastmcture. Sudden slope movement <:an also result in 
permanent changes to topography and drainage pattenlS, such as the temporarydall1!ni.ng 
of streanlS. 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 redu<:e the potential for slope instability. 

lvfap 4 presents a sumrmuyof landslides hazards related to slope gradient <md topography 
that were identified within the study area based on <:urrentlyavailable infmmation. TI,e 
data presented on lvfap 4 is limited, and areas of slope instability exist locally that are not 
shown on tlus and other regional geologic maps. Criteria that·were.usedto evaluaterhe·· 
potential for landslide hazards as shown on lvfap 1, as well as factors that can be indicative 
of slope instability locally, are sunIDut1zed below: 

Table 4-17: Landslide Hazard and Slope Instability Potential 

Criteria Used to Prepare M1V 4 Additional CriterialtUlic11i:ive of Slope •.. ' 
'InStooility'" . 

Slopes gradients of less Ulan 20 percent, and no G e 01 og ie un Hs not susc e pti b Ie to 81 op e in stab if ity 
previous landslides !lave been mapped .. such as Cretaceous sandstone and hard 

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

Slopes madients exceed 20 percent. and no Flat ~!inq or favorable oriented beddina 
previous landslides or formations havinq a consistina of aeoloaic unHs not susceptible to 
kno'Ml propensity tcwvards slope instability have slope instabilitY. Fe-w knovm cases of distreSB to 
been mapped in that area bulldinqs or infrastructure resultinq from slope 

. " "-'--~';" 
instability . fI.reas within 100 feet of a slopes 
steeper than 50 percent conslsiinq of potentiallv 

, unstable rnaterials."Orar8asunderlain~ bY" poorly 
consolidated or ,'leak rocks such as the Paso 
Robles F arrnati on. Pismo F orrnation or 
equ~!alent. 

Slopes gradier~s 8l(ceed 50 percent ortr,e slope HiqhlV fractured rocks. or formations I"!'Nino 
qradier~8 exceed 20 pereem and are underlain moderatelv slapinq adverse beddinq conditions. 
bV f ormati 0 ns kno'M", to 1',av8 a P tOP en stt, for Distress to other bulldinqs and Infrastructure is 
slope instability. creep. and landslidinq. Triese common. Areas with slope washlcollLNium 
fortTl3tions are mostl, the Franciscan rnelanq8. Areas v,ithin 200 feet of an isolated landslide 
sementin8. Monterev Fomlation. Taro less than 500 feet wide (at ITS widest point). 
FortTl3tion. Rincon FortTl3tion. Atascadero 
Forrr<llion. and other Cretaceous to Jurassic 
age shales. 

Mapped landslide features. SIOI)88 havinq aa,'erselv orienled beddinq. 
joints. or faultinq. Wet slopes shol',ina siqns of 
creep. or sprinas. There are many occurrences 
of kno\M1 distress to buildinQs and infrasltucture 
in tile area. Hummock; topoaraplw suaqestive 
of soil creep. Areas IMthin 300 feet of a large-
scale landslide complex or isolated \OJides that 
are qreater than 500 feet \o,ide (at their vlAdest 
point). 
-----_._----- -
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Landslide Hazard 
In San Luis Obispo Q)lmt y, there are several geologic 
forn};ltions conu11only associated with slope stability 
problems. As noted on :Map 4, those geologic units 
include the Franciscan, Rincon, Taro, and Monterey 
formations. Of these, the Franciscan is the most. 
notorious formation known for slope instability. 
Numerous landslides within the FlOlllcisGlll complcx 
are obsetvable along thc Highway 1 corridor from 
San Luis Obispo to San Simeon. Numerous landslides 
have also been mapped iu the FlOlllciscan and Toro 
formations along Highway 101 on the OJcsta Grade. 
Landslides in the FrancisGlll formation have iulPacted 
residences, roadway facilities, pipelines, and other State water line, Reservoir Canyon. 

iufrastmcture iu the County. The Rincon and Toro forn1ations have a similar geologic 
history of landslidiug, but arc generally not as widespread as the Franciscan. [An active 
landslide has also been identified in the vicinity of Harbor Tetrace near Port San Luis 
Rlrbor west of Avila Beach.] 

Geologic fon11ations located in the Cotilltythat present a moderate slope stability hazard 
potential include the Quaternary bedrock units such as the Paso Robles Fon11ation and 
fonnations of equivalent age and composition. TI,e susceptibility of areas underlaiu by 
these fornutions to slope stability iu,pacts will vary based on a variety of site specific 
factors, such as slope, the orientation of beddiug planes, rainfall, characteristics of the 
overlying soil, and the type and extent of proposed slope modifications. In some areas, 
slopes may be stable in a natural condition, but alterations to the hillsides to acco1l11l1odate 
urban development nuy came tmstable conditions that could adversely affect future 
development. Prior to the initiation of new development that could be adversely affected 
byslope movement, site specific evaluations are necessary to dctennine the hazard potential 
and to identifyengiueering design methods to miuimize the risk of landslide-related 
danuge. 

Numerous large landslides are also mapped iu the ". 
steep mountaiuous terrain of the Santa Lucia,' La 
Panza and Caliente Mountain ranges and many. 
canyons. Landslides of this type have been nupped 
iu nearlyall of the formations and are generally related 
to steep slopes, adverse geologic stmcture, weak or 
weathered fonnations, faulting, and wet slopes. 

To date, only limited geologic nuppiug has been 
pcrfonned to evaluate the presence of landslides iu 
the hillside areas of the Colmty. Most of the geologic 
studies to date have focused on latge scale geologic 
structure, fau!tiug, or other geologic issues and did 
not specifically evaluate landsliding. A significant 
amount of additional studies need to be perlonned to identify and evaluate landslides to 

help reduce the potential for long te1111 (bmage related to slope iustability. General 
guidelines for those studies are presented iu publications by CDMG (1997) and other 
agenCIes. 
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Ordinances and Regulations 
The Uniform Building CDde, which has been adopted by the CDuntyof San Luis Obispo 
with certain amendments, requires that site specific investigations be performed for 
development located in hillside areas. Investigations and practices typically reqnired for 
hillside development include the following: 

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

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

• Require certification of the proposed building site stability Ul relation to the adverse 
effects of rain and earthquakes prior to the issuance of buildulg permits. 

• Mandate coordination between the ciyjl engineer and the project engineering geologist 
and geotechnical engineer during construction grnding. 

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

,-~,I.." 

Sections 22/23,05.020 et. seq. of the San Luis Obispo CDunty Land Use Ordinance and "", 
CDastal Zone Land Use Ordinance, Titles 22 and 23 of the CDunty CDde, contain the i,t,' . 
CDunty's grading ordinance. This OrdUlallCe ontlines specific requirements for grading , i.S,·' 

pennits, procedures for reviewing and approving grading permits, ulspectipn requirements 
for completed grading projects, and erosion and drninage requirements. Section 22/ 
23.07.080 defines general requirements for identifyitlg Geologic StudyAreas (GSA) that. 
would require a geology report to address'landslide hazards. 

Arroyo Grande 
landslide Hazard Potential ( 
A majority of the existing development in Arroyo Grande is located on gently inclined ' 
alluvial valley sediments and the hilly terrain north of Bmnch Street. The potential for 
slope stability hazards in valley areas is low to very low. TIle potential slope instability is 
greatest in the hilly areas of the Gty. The potential for slope ulstability in the slopillg 
terrain can mostly be nlitigated by applying buildulg code requirements that provide 
minilllum requirements for building construction and grnding on sloping ground as tllose, 
areas are not known to be underlain by large, landslide ,features or notoriously..unstable,.' ' 
formations. However, there are relatively steep hillsides ,md canyons nearthe Gt)\ 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 thosc studies are 
presented in publications by CDMG (1997) and other agencies. 

Ordinances and Regulations 
TIle Uniform Building CDde, which has been adopted by the Ot y of Arroyo Grande 
with certain amendments, requires that site specificulVestigations, beperfomled ,for 
development that is located in hillside areas. Investigations ,md practices that are typically 
required for hillside development include the following. 

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

• Require both engineering geologists and geoteclullcal engilleers during construction 
to confirm preliminary fUldulgs reported dUrlllg initial studies. 

• Require certification of the proposed buildulg site stability in relation to the adverse 
effects of raUl and earthquakes prior to the issuance of building permits. 
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• Mandate coordination between the civil engineer and the project enginceling geologist 
and geotechnical engineer during constmction grading. 

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

Title 7, d,apter 1, of the Arroyo Grande Municipal o,de provides development standards 
adopted by the Oty pertaining to excavation, grading, erosion, and sediment control. 
1hs chapter specifics perfonmUlce standards and other requirements intended to protect 
public health and safety and minimize hazards from excavation and filling activities. 

Atascadero 
landsDde Hazard Potential 
Development in Atascadero generally has occurred in two areas: along the alluvial valley 
of the Salinas River and Highway 101, and in the rclativelysteeplysloping terrain of the 
Santa Lucia Mountains west of Highway 101. -TI,e primary bedrock geologic units exposcd 
in the area include the Tertiary-age Santa Margarita, Vaqueros, and Montereyformations, 
and vetaceous-age uunamed, Franciscan, Toro, and Atascadero formations (Dibblee, 
1971,1973,1974). 11,e potential for slope instability in the alluvial valleys is low to moderate 
because of fairly gentle slopes. Development in steeper hillside areas have a known history 
of slope instability, and a moderate to very high hazard potential for slope instability 
problems. Localized undercuning by streal11S or development could cause instability. 
Appropriate geologic studies should be performed prior to development to evaluate tllls 
increased level of risk. ' 

The Franciscan and upper vetaceous formations are exposed along the eastem flank of 
the Santa Lucia Mountains (Hatt, 1976). These fonnations are the predominate geologic 
unit in the hilly southwestcm pottion of the Gty. In this area, Halt (1976) mapped 50 
separate landslidcs encompassing 268 acres. 11,e Gty has reccntly made rep"irs in this 
area to roadways damaged fromlandsliding. Although some of the mapped landslides 
may now be relatively stable, the concentration of old and recent landslides are inclicative 
of relativclyunstable slope conclitions. 111is area is considered to have a high to very high 
potential for slope instability. 11lOrough geologic! geotechnical study should be prepared 
prior to development for projects plarll1cd in those'are'as. General guidelines for those 
studies are presented in publications by(J)MG (1997) and other agencies. 

Ordinances and Regulations 
The Uniform Building o,de, which has been adopted by the Gtyof Atascadero with 
cettain 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. 

• o,nduct tllOrough geologic! geotechnical studies by qualified geotechnical engineers 
and engineering geologists. 

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

• Require certification of the proposed building site in relation to stability to the "dversc 
effects of min and eatthquakes prior to the issuance of building permits. 

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

• Require mitigation of on-site hazards caused by grading that may affect adjoining 
properties, including erosion and slope instabilit)( 
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Sections 9-4.138 through 9-4.146 of the Atascadero Zoning Ordinance provide 
development standards adopted by the Gty penaining 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 wldergo envirofllnental review pursuant to the Califomia Environmental 
Quality Act (CEQA). 

Grover Beach 
Landslide Hazard Potential 
Grover Beach is characterized by fairly gently inclined slopes with gradielm of less than 
50 percent on slopes consisting of older alluvium and late Pleistocene dune sands. TI,e 
potential for slope stability concems is low. Locally, there may be a potential for sh;lllow 
slope failures in loose dune sands on areas of steep terrain. The potential for slope 
instability in the sloping terrain ean mostly be mitigated by applying. building code' 
requirements that provide minin11lm requirements for building construction and grading 
on sloping ground as these areas are not known to be underlain by large landslide features 
or notoriously unstable fOl1nations. 

Ordinances and Regulations 
TI,e Uniform Building Code, which has been adoptedbythe Gtyof Grover Beach with 
certain amendments, requires that site specific investigations be 'performed for 
development that is located in hillside areas. Investigations and practices that are.typically 
required for hillside development include the following. 

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

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

• Require certification of the proposed building site stability in relation to the adverse 
effects of rain and earthquakes prior to the issuance of building pemuts. 

• 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, inclnding erosion and slope instability. 

Sections 8400 through 8423 of the Grover Beach Mwticipal Code provides development 
standards adopted by the Gty penaining to excavation, grading, erosion, and sediment 
control. These sections specify perfom1ance standards and other requirements intended 
to protect public health and safety and mininlize hazards from excavation and filling 
activities. 

Morro Bay 
Landslide Hazard Potential 
NunlCrous studies have documented nnstable, landslide prone slopes in the Morro Bay 
area east of Flighway 1 and nonh ofFlighway41 (Coast Laboratories, 1975; Staal, Gardner, 
and Dunne, 1987; Eanh Systems, 1995; Fugro, 1997). Manyof tI,e landslides mapped in 
the area are associated with the Ff<U1ciscan melange. TIleSC landslide hazards that have 
impacted residential development and lifeline facilities and arc most prevalent on west
facing slopes. Areas tln'Oughout ti,e Grywhere steep topography and geologic formations 
prone to slope stability problems are located arc 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. TIus area is considered to 
have a lugh to very high potential for slope instahility. Thorough geologic! geoteclmical 
study should be prepared prior to development for projects plmmed in those areas. General 
guidelines for those studies are presented in publications by CDMG (1997) and other 
agenClCS. 

The potential slope instability is greatest in the hilly areas of the aty. The potential for 
slope instability in the sloping terrain can mostly be mitigated by applying building code 
requirements that provide minimum requirements for building construction and grading 
on sloping grOlmd, as these areas arc not known to be underlain by large landslide features 
or notoriously unstable formations. 

Orclinances anclllegulalions 
The Uniform Building o,de, which has been adopted by the atyof Morro Bay with 
certain amendments, requires that site specific investigations be, performed for 
development that is located in hillside areas. Investigations and practices that arc typically 
required for Illllside development include the following. . 

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

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

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

e 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 ,md slope instability. 

General Plan policies S-6.1 and S-7.1 and o,astal Plan policies 9.04 and 9.07 require that 
geologymld soils repons be prepared to identify and evaluate potential adverse conditions 
from grading activities in specific areas of the ary. 

Paso Robles 
lanclslicle Hazarcl Polrmlial 
A majority of the existing development in Paso Robles is located in areas of gently 
rolling hills with slope incIDlations between 50 percent to 20 percent or less. 11,e primary 
bedrock geologic nuit in the area is the Paso Robles Fonnation (Dibblee, 1971, 1973; 
Hart, 1976). However, the Paso Robles Formation contains localized areas of relatively 
weak c1ay\mits, which are susceptible to small- to large-sized landslides. These landslides 
arc not well mapped regionally, but are often identified hy site specific studies. 

The SaIDlas 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 concems 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 
unsupponed, there is an increased potential for instability. Appropriate geologic studies 
should be peJiormed prior to development to evaluate tlus increased level of risk General 
guidelines for those studies are presented in publications by CDMG and other agencies. 

Orclinances ancl Regulalions 
TI,e Ullf orm Building o,de, which has been adopted by the aty of Paso Robles with 
cenain amendments, requires that site specific investigations be performed for 
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developments located in hillside areas, Investigations and practices typically required for 
hillside development include the following 

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

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

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

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

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

Title 20 of the Paso Robles MWlicipal Code provides development standardnhat have' . 
been adopted by the Gtypertaining to excavation, grading, erosion, and sediment controL 
These sections specifyperfoll11ance standards and other requirements intended to protect 
public health and safety and mininlize hazards from excavation and filling activities, 

City of San Luis Obispo 
landslide Hazard Potential 
A n1ajority of the development in San Luis Obispo is in the valley area with a low to very 
low potential for slope instability. However, the hillside areas to the east, north and west 
of the Gty, as well as along the flanks of the Memos; are nnderlaillby the Frimtiscan 
melange, which is the source of sigillicant slope instabilitY. Areas of- the Gtywith steep 
topography and geologic fOlll1ations prone to slope stability problems are depicted on 
Map 4, Because of the past slope stability related problems, a thorough geologic! 
geoteclmical study should be prepared prior to development for projects planned in 
those areas, General guidelines forthose studies are presented in publications byCDMG 
(1997) and other agencies, 

Ordinances and Regulations 
The Unifonn Building Code,.which has been adopted by the Gtyof San LOO Obispo 
with certain amendments, requires that site-specific investigati<;>nsbe perfonned 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 qualified geoteclmical engineers 
and engineering geologists, 

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

e Require certification of the proposed building site stability in relation to the adverse 
effects of rain and earthquakes prior to the issuance of building pennits, 

• Mandate coordination between the civil engineer and the project engineering geologist 
and geoteclmical engineer during constmction 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 growld water withdrawal from an aquifer that 
lacks a rigid framewOlk is compaction of the aquifer. The water itself supports pan of 

County and Cities of San Luis Obi.~}Jo 'J'ecllllicai Background RDjJort 

98 

( 

. ~'Y:'. 

.',~~M:· 



the load of the overlying materials and also keeps the grains of the aquifer loosely packed. 
When the water is removed from the intergranular spaces, the weight of the overlying 
rocks packs the grains together more closely. TIlls can not only reduce pcrmanently the 
capacity of the aquifer, but also cause serious lowering, or suhsidence, of the growld 
overlying the aquifer. Areas most vumerable to subsidence are those tmderlain by loose, 
compressible clay-rich soils, in an area with excessive growld water withdraw"l and general 
lowering of the water table. 

Effects of Subsidence 
Subsidence can cause many structural problems. Most seriously affected arc linear 
infrasllucture 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 southem pan of 
the aty of San Luis Obispo. TI,e subsidence occurred as a result of ground water 
extraction from mlUucipal wells that resulted in settlement of compressible soils in the 
Lagwla Lake area and eastern Los OSO$ Valley. 

TI,ere are several oil field operations in the southem coastal areas, and in the eastern pan 
of the u,unty. 11,ere are no known repons of subsidence in these areas. Subsidence and 
associated impacts on existing buildings has been documented in the Cl!yama Valley, 
however, the subsidence likely occuned as a result of collapse of arid soils in that region 
following the introduction of infiltrating water. TI,e potential for collapse in arid soil 
environments should be further evaluated as development occurs in the southeastem 
part of the County. 

Arroyo Grande 
11,ere have been no known repons of subsidence in the at)' of Arroyo Grande. However, 
there may be potential for future subsidence problems because much of the commlUuty 
is lUlderlain by potentially compressible clay alluvium Future studies should considcrthe 
potential for subsidence due to lowering ground water levels witltin 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 e},.'traction. However, the soils and aquifer materials are 
generally too coarse, and e},.'traction are relatively limited, to pose a sigillficant potential 
subsidence problem TI,ere have been no lmown reports of subsidence in the aty of 
Atascadero. 

Grover Beach 
11,ere have been no known repons of subsidence in the atyof Grover Beach. 

Morro Bay 
There have boenno knowll repoJ1S of subsidence in the aty of Morro Bay. 

Paso Robles 
Alluvial deposits along the Salinas River and their tributaries have a long Ius tory of water 
well use and heavy ground water e},.'traction. However, the soils and aquifer materials are 
generally too coarse, and extraction are relatively lil1llted, to pose a significant potential 
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subsidence problem. 'TIlere have been no known reports of subsidence in the Ot y of 
Paso Robles. 

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

. 
~ ,,,-, ,,'.-
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Other Hazards 

I-lealrh and safety hazards that affect residents in San Luis Obispo County arc not 

limited to gcolof..,ric processes, and tlrc- and water-related hazards. 1\ variety of other 
hazards, resulting prilnarily from man-made conditions) can result in pUblic safety 
risks. Evaluated in this chapter are safety hazards resulting fr01l1 the usc and 
transportation of hazardous Inat{'.1'iaI5, radiation [rol11 the Diablo Canyon nuclear 
power plant, c!cctrolnagnctlc fields crc:Hcd by electrical translnission lines and 
household appliances, structures that inay he unsafe in an earthquake, airport 
operations, and dead Of dying trees. 

Hazardous Materials 

N[orc than 60,000 chemical substances arc manufactured in the United States, and 
arc used extensively for industrial, manufacturing, cOll1tncrcial, agriculrural~ ::lud 
household use. The benefits that arc derived from such extensive usc of chemicals 
arc significant; however, the mismanagetncnt of these substances can cause health, 
safety, and environmental il11pacts. 

Hazardous materials usc in ll1anufacturing is widely known; however, hazardous 
materials arc also cOlulnonly used by agricultural, comlncrcial, and service 

establishments that afC located throughout San Luis qbisP? County. _ Exa~lplcs of. 
COlnmon businesses that rely on the usc of hazardOlis 111;ltcriab Include a\H01n()bile 
service stations, hospitals and rneclical labs, dry"~le'~lIiers, water trcatlnent fadlities, 

agricultural production, and a variety of light 111,l1lUfacturing uses. Households are 
also a major source of hazardous 111aterial usc and hazardous waste generation, 

resulting from the usc of pnints, solvents, cleancrs, pestiddcs and other silni~ar 
products. 

Due to the widespread usc of hazardous l11atel'ials, accidental rdc<lt-ies at user locations 
are likely to occur frol11 rinK: to tilne. These types of incidents are usually slnall and 
are contained quickly with linlc risk to the Ptl[)1ic>1'J),e most significant risk resulting 

frOlIl an uncontrollcd release of hazardous materials is likely to result frOlll the 
(ranspo1't<ltion of large (.Juantities of the:-le substances through the County ut-iing. 
truck or rail transportadon. Another potential source of a hazardous luaterials .release 
in San Luis Obispo County is frotn a litnited nllnlbcr of underground pipelines that 
predominately carry pctrolcuI11 products. In the event of a leak or rupture, these 
pipelines could result in significant health and :-;afety 
imp~lcts, tiS well as environmental damage. 

Effects of Hazardous Material Releases 
Iviost hazardous 111aterial incidents that may OCCllr 

within the County will be s111all isolated events that 
can be contained (]uickly and with tnininnun impact 
to health and safety. 1\ large or highly t.oxic release 

of hazardous tnateri;:ds, however, may require 
evacuation of the affected area, technical expertise 
to control the event., and litnitations on aeces:-; to 
rhe area of the release. Other short- and long-tern) 

i111pacts may include surface and ground water 
degradation, air pollution, fire, explosion, and health 

TccfJIJicai Background R(~pOrl County and Ci{jes of San Luis Obispo 

101 



impacts to wildlife, livestock, and hU1l1ans. Clean-up of hazardous 
may also result in significant expenditures of public funds. 

111aterial releases 

Hazardous Material Management Regulations 
The growing public concern regarding the usc and possible rnisrnanagC111cnt of 
hazardous Inatcrials has prompted the passage of numerous federal, statc, and local 

regulations regarding their lISC, storage, transportation, handling, procc.s::;ing, and 
disposal. J\fany of the regulations pertaining to the usc and ~a_orage of-hazardous 
materhls at individual businesses arc contained in the Uniform Fire Cod(\ which 
has been lldopteJ by the County. Regulations pertaining t.o the transportation of 
hazardous l1utcrials arc contained in the California Vehicle Code. 

Regulations pcrtalnmg to local monitoring and control of hazardowi material use 
by businesses arc cc>11tained in California Health and Safety Code (section 25550 et 
sec1.). These regulations r('(Iuire businesses that usc or store hazardous materials in 
excess of specified quanticies to provide infonnatlon regarding the type and ml10unt 
of hazardous materials that arc used oJ1site~ and to prepare e1l1ergcncy response 
plans that are to be implcJ11cl1ted in the event of a hazardous material release. 
Businesses arc also inspected on a periodic hasis to ensure that handling, storage, 
and disposal pracrices conform to regulatory rccluirements. T'hcse. regulatory 
requirenlcnt.s afC cOlnmonly referred to in a "Business Plan." In S~n Luis Obispo 
County, the County E:nvirotlJnental llcalth Dcparttnent has been appointed as the 
administering agency for Business Plans. In addition to the requirctncnt t.o prepare 
Business Plans, businesses that use:- br store specified cjuantities of substances that 
have been listed as "acutely ha:.~ardous 111atcrials') may be- required to pfcparc -;' Risk 
lYfanagcrnent and Prevention Program) which describes specific safety and record 
keeping n1eaSOl"es, and potential conscclllenccs of a lnatcriab release. 

Hazardous Material Release Response 
To address the potemial for an uncontrolled hazardous rnat-erial release in San Luis 
Obispo County, and to cnSUl·e that ade(luate resourccs arc available to respond to a 
significant hazardous material release, the County Office of El11crgency Services 
has prepared a Hdf/l!drlll.r il1d/f!Yd/.r J]lllfZ?f!IIO' RapollH Pidll (1994). The objectives 
of this \,lal1 arc to: 

• 
• 

• 
• 

Protect the public in the event of a ha:lilrdous material emergency; 
Provide rapid and effective warning to dti%cns that 111:1)' be affected by a 
hazardous n1aterial release; 
ldentify the responsibilities of local, stare, and federal agencies; and 
Describe the clllergenc), organization and management sysrenls necessary to 

inlplcmcnt the Plan. 

In the event of a hazardous 111atcrials release in San Lrus Obispo 
County that occurs off of a state highway, the fire agency of 
jurisdict.ion where the release has occurred has incident command 
authority. For hazardous Ill,ltcrial releases that occur on highways 
or other roadways ,hat the California Highway Patrol (eIlP) 
hCl5 jurisdiction over, the CHP will assume incident command 
authority. Both the local fire departments and the CI-lP arc 

supported by the San Luis Obispo County Environnlcntal Health 
Department, which 1nay provide the only response to small 
hazardous Inaterial release incidents. 

Bleeder line, Farrall Road, Arroyo Grande. 
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The California Department of Fish and Game (CDFG) responds to hazardous 
material incidents for the purpose of minimizing impacts to fish and wildlife. The 
DFG also serves as the lead state agency in detemuning the completion of cleanup 
when natural resources are threatened. TI,e US. Department of Defense and the 
US. Department of Energy are responsible for hazardons material incidents that 
involve their respective facilities. Hazardous material releases that occur in or that 
contanunate marine waters fall ,mder the jurisdiction of the US. Coast Guard and 
the CDFG. A "Ulwied CDnm1and" is used when there is more than one agency or 
jnrisdiction with a management responsibility for a hazardous material" release. 

Due to the common threat that a hazardous l11aterial 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 10 respond to hazardous 
Inarerial enlergencies. 

I-laving a COllI1ll0n hazardous material response team allows for the sharing of 
expenses that would otherwise prohibit most jurisdictions in the County from having 
similar response capabilities. TIle purpose of the response team is to "cany out the 
abatement -and emergency control of hazardous conditions and stabilize the same, 
until these conditions can be lumed over to the appropriate authority for further 
disposal" (OES, 1994). TIle response team is comprised of firefighters from various 
jurisdictions throughout the County. When a hazardous l11aterial response is required, 
a primaty response vehicle is dispatcl1ed from a centralized location, with other 
team members [rom other jurisdictions reporting directly to the incident location. 
Response vehicles are located in strategic areas throughont the County. 

Hazard Analysis 
San Luis Obispo County 
Due to the quantities and frequency with which hazardous l11aterials are shipped 
through San Luis Obispo County, transportatiol1:'rdatcd accidents pose the' most 
significant hazardous J11.1terial risk in San Luis Obispo Oliinty. Major transpcimition 
rontes such as US. Highw<ly 101 and the Union Pacific Railroad are used to transport 
hundreds of thousands of tons of hazardous n1aterials through the County each 
year. These major north/ south transportation corridors extend through or near 
many of the l11ajor incorporated and unincorporated communities of the County, 
thereby exposing a significant portion of the County's popnlation 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 arc two-lane routes that 
include potential hazards such as steep grades, reduced visibility, sharp tums, and 
reluate locations. 

TIle transportation of hazardons materials is not restricted to truck and rail facilities 
in San Luis Obispo O"mty. Other system, that are nsed to carry hazardous n1aterials 
include a network of pipelines that are predonUnatcly used to carry petroleum
related products such as crude oil, natural gas, and fuel products. In support of the 

Tec/J1Jica/ Backf.{round Report County and Cities of San Luis Obispo 

103 



pipeline facilities, there are numerous pumping stations, production and storage 
facilities that also have the potential to result in an uncontrolled release of hazardous 
materials. 

Although the most significant risk of a hazardous material release in San Luis Obispo 
County would likely result from a transportation-related accident, a variety of 
businesses and industrial operations that are located throughout the County use 
and store significant quantities of hazardous materials. Releases that occur at business 
and industrial sites can occur suddenly or result from undergrowld leaks that can go 
undetected or nnrepOlted 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 Faml Road, and the Guadalupe DWles 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 or 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 govcmmental agencies 
maintain inventories of the names, locations and substances used by individual businesses 
and other entities. Per state and federal law, the County Environmental Health Department 
maintains lists of what materials are used at fixed facilities and where they are used. In .. 
addition, Environmental Health and other agencies petforminspectioifs of-these facilities· 
to ensure compliance with state and federal standards. 

Arroyo Grande ( 
The most significant hazardous material-related risk in Arroyo Grande results from 
the transportation of hazardous materials along U.S. Highway 101, which is used to 
ship tholl,"nd 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. 1nere 
arc no particular areas where commercial, manufacturing, or industrial establishments 
that use or store significant quantities of hazardous materials are concentrated. The 
most significant hazardous material use and storage that occurs in and around the 
City is from farming operations that use and store agriculture-related products such 
as fertilizers and pesticides (Fibich, 1997). 

Atascadero 
The most significant hazardous material-related risk in Atascadero results from the 
transportation of hazardous materials along U.S. Highway 101 and the Union Pacific 
Railroad, which are used to ship thousand of tons of hazardous materials each year. 
Highway 101 runs through the center of Atascadero and a major release of hazardous 
materials on this roadway would have the potential to expose a significant portion 
of the City'S population to significant health and safety inlpacts. TIle Union Railroad 
tracks are located along the eastem portion of the City, near the Salinas River. A release 
of hazardous material from the r,lilroad 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 aty is limited. There are no 
particular areas where commercial, fnanufactufing, 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 aty is from industrial 
park-type uses, manufacturing uses such as cabinet shops, and a propane distribution 
tenninal (McC1in, 1997). 

Grover Beach 
TI,e most significant hazardous material-related risk in Grover Beach results from 
the transportation of hnardous 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- hutane. Although their were 
no leaks, 3000 residents and visitors were evacuated. The Union Pacific Railroad .tracks 
are located along the westem portion of the aty, near the ocean and residential areas. A 
release of hazardous material from the railroad could expose a large number of people 
to a significant health and safety risk, as well as resulting in significant environmental 
damage. 

There are no particular areas within Grover Beach with large concentrations of industrial 
or othertypesof land uses that use large quantities of hnardous materials are concentrated. 
However, there is a gasoline distribution station and an industrial area located south of 
Farroll Road, in Grover Beach. Perhaps the most significanuhreat to pnblic safety.from 
hazardous materials results from the periodic incidents of illegally disposed hnardous 
wastes that are dumped within the Oty. 

Morro Bay 
The potential for hazardous material transportation- related 
hazards to impact the aty of Morro Bay is somewhat reduced 
when compared to the inland cities of San Luis Obispo CoWltY. 
Transportation-related hazardous material risks are not as 
prevalent in Morro Bay because it is not located adjacent to u.s. 
Highway 101 or the Union Pacific Railroad tracks. TI,e major 
roadway serving the atyof Mon;o Bay is Highway 1, which is 
not used to transport hazardous materials to the same extent 
that I-lighway 101 and the railroad arc used. 

Within the aty 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 Oty of Morro Bay Fire Department works 
cooperatively with PG&E on an ongoing basis to address potential concerns, and repons 
that there is a good relationship between the plant and the Fire Depart~ent regarding the 
use and storage of hazardous materials. A prOlninem 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 aty (Glsscl, 1997). 

Another hazardous material concern in the aty 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 aty's beaches. When 
this occurs, the aty/ County hazardous material response team is called. 
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Other hazardous material concems pertaining to the Otyof Mon'o Bay are related to the 
location of various petroleum indusuy facilities that are located in or near the Oty.111ese 
facilities include several pipelines and the Estero Marine Fnel Tenninal that is located to 
the north of the Oty. 

Paso Robles 
111e most significant hazardous material- related risk in Paso Robles results from the 
transportation of hazardous materials along US. Highway 101 and the Union Pacific 
Railroad, which are used to ship thousand of tons of hazardous materials each year. 
Highway 101 and the railroad tracks nUl through the center of Paso Robles and a 
large release of hazardous materials on either of these major transportation corridors 
would have the potential to expose a significant portion of the Oty'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 Kettleman 
Hills hazardous waste disposal facility in Kings umnty. Paso Robles possesses 19.9 
percent of all stationary hazardous materials generators in San Luis Obispo COlUlty. 

City of San Luis Obispo 
The most significant hazardous material-related risk in the Otyof San Luis Obispo 
results from the u-anspOltation 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 eorridors would have the potential to expose a significant portion' of 
the Oty's population to significant health and safety inlpacts, as well as resulting in . 
significant environmental damage. ( 

Another hazardous material concern in the Oty is the presence of numerous 
underground pipelines that are used to transport natural gas and oil products. An 
accidental release of hydrocarbons from a pipeline would have the potential to 
result in significant environmental damage, explosions, and other health and safety 
impacts. 

Within the Oty, there are approxir;,ately 140-150 b~sin~sses that use h;z~rdo~s 
Imterials in sufficient quantities to require that they file a Business Plan with the 
Fire Department in accordance with the rcqnirements of the CalifomiaBcalth 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 Oty 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. 

TIle electricity generating process at the power plant relies on the process of "fission," 
where uranium atom, are split, resulting in the creation of heat. TIus heat is used to 
create steam, which is then used to spin a turbine and generator, which creates 
electricity. The plant is designed to use slightly enriched uranium dioxide as a fuel. 
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PAZ2 

PAZ 3 

PAZ 4 

PAZ5 

PAZ 8 

fEZ: 13 

PEZ14 

PEZ: 15 

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

~~ 

Pir.aia's Cove. San Luis- Bay l:states. Avila Road, San Luis Bay'Drive, See 
Canyons, and Sunset Palis:ado::s, 

Prefumo C ilrwon Road, Los OSO$ V.allev Road behNeen Turri Road and F oothiH B hid. extendinn out about 
10 miles. 

Bn~I\'ood Park. Los OS05:, Turri Road, Los OS05 Valley Road west 01 Turri Road, Clalk Valley to tM north 
about ten miles from the pl . .'lI"It 

City of San Luis Obispo. Cal Poty. California Men's ColoOV. Camp San Luis- Obspo, Cuesta ColleQa, 
O'COf)nEHWav, Orcutt Road north of East Corral de Piedra Creek. Edna, County Club, Crestmorrl Drive, 
and Davenpoft Creek area. 

Nipomo Mesa south 01 Willow Roa.:l, Nipomo Valley. Santa Maria Valley north of the Santa Maria and 
ClJjfama Rivers. 

U.S. 101 north of San Luis Obispo, Sama Margtllita, isolated hill areas north and east of San Luis Obispo 
within 20 miles mthe plant. 

Stato:: Route41. isolated hil! .areas north and east of Cayucos 
and 

Source: San Luis Obispo County OES, 1007. 

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

To control power plant operations and the potential for a release of radioactive material, 
the plant is provided with multiple safety sy.;tems and barriers. TI,ese sy.;tems, however, 
GUillot provide absolute certainty that a sy.;tem failure will not occur. To prepare for 
potential emergency situations that might develop at the power plant, extensive 
waming, reporting, and response plans have been developed. The response plan for 
an emergency at the Diablo C~nyon Nuclear Power Plant is contained in a document 
called the Qmnty/ Oties Nuclear Power Plant Emergency Response Pian. Updated 
infonnation on the Emergency Response Plan is distributed to the public each year, 
as required by federal law. 

Emergency Response Plans 
The area around the power plant has been divided into two types of zones for 
emergency plarilling purposes: the Basic Emergency Planning Zone, and the Public 
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Education Zone. The Basic Emergency Planning Zone is roughly a 14-mile circle aronnd 
the power plant. Since it is unlikely that the entire Basic Emergency PlaIming Zone would 
be affected by a powcr plant emergency, it has been divided into 12 smaller subzones 
called Protectivc 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 plaIn approximately 20 miles and has been divided into three zones. It is lUllikely 
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 detemnne what, if any, emergency response actions would be 
required in any of the Protective Action Zones: the amount of radioactive material that 
is released, and the speed and direction of the wind. Based on the nature and severity of 
the emergency, a variety of wanTIng and response plans could be implemented. Several 
of these platming 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 alillual or hi-annual basis. 

In addition toFEMA, agencies such as the Nuclear RegulatOlyCommission (NRG and 
state Departmcnt of Health Services (DRS) provide oversight and guidance on many 
health rdated isslles. These issues including standards for monitoring potential radiological, 
releases, and providing policies and guidance on protective guidelines such as issuing 
Potassium Iodine (often rden-ed 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 relyon state ,md federal policies and guidelines 
dealing with issues such as public dimibution of KI when plaIunng emergencies at nuclear 
power plants. Local agencies will continue to monitor developments in this area. 

Radiological Waste Transportation 
In order to be prepared for the possibility of a transportation accident involving hazardous 
substances, all seven incorporated cities, all otherfire agencies in theconnty, and a number 
of conntyagencies participate in the Regionalllizardous Materials (Haz M,t) Response 
Team TI,e lliz Mat Response Team is jointly made up of every fire department in the 
county, as well as the Connty Environmental Health Department, and' has firefighters 
trained to the highest level of hazardous material respOllse, including incidents involving 
radiological materials . 

While the transportation of radiological waste is regulated by the federal govelllIllent, 
local agencies would need to receive specialized training aIld eqwpment 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 COWltry, the US. DepaIlment of 
Energy has provided sllch training to local agencies. Similar training would be needed 
for response agencies in tlus area. Federal agencies generally work with local govemments 
to plan and prepare for transp0l1s of radiological and similar wastes. 

Emergency Alert System 
Formerly known as the Emergency Broadcast System, the Emergency Alert System is a 
network of radio stations that would broadcast infonnation about the power plant 
emergency. Infonnation that would be provided may include announcing the Protective 
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Action Zones that are affected by the emergency and describing what actions residents 
should take. 

Early Warning Siren System 
If a power plant emergency becomes serious enough to warrant evacuation of one or 
more Protective Action Zones, or it is decided that residems should take shelter, Early 
Warning Sitens will be activated. These sitens create a loud steady tone fOrlmee to five 
minutes, and alert residents to nrne 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 n'"~terial incidents, dam failure, or tsunami. Sitens are tested on an annual 
and quarterly basis. 

Evacuation 
If it is determined that certain Protective Action Zone areas should be evacuated, 
the Early Warning Sirens in that zone would be activated and specific information 
about the evacuation would be provided by the Emergency Alert System radio 
stations. In the event of an evacuation, residents would be directed to go to the 
home of a person outside of the affected area, or to go to a specified reception 
center that would be operated by the Red Cross. Reception centers would be 
located at Gm1p Roberts to the north, and the Santa Barbara County Fairgrounds 
in Santa Maria to the south. Plans for providing public transp~rtation to the 
evacuation centers have been developed, and include specific collection points 
where bus transportation would be provided. . 

Sheltering 
Sheltering means staying inside with all doors, windows, and ventilation systems 
closed. Sheltering reduces exposure to radioactive material and reduces the chances 
of breathing in or receiving body surface contamination from radioactive material. 
Taking shelter in a wooden house reduces exposure approximately 10 percent. A 
brick or concrete structure reduces exposure by approximately 40 percent, and a 
large office or industrial building can reduce exposure by up to 80 percent. 

School Evacuation 
Public, private, and parochial schools within the Basic Emergency Planning Zone 
have developed emergency plans that would be implemented in the event of a 
power plant emergency. As a precaution, public school officials may decide to 
close their schools and move students to an Evacuation Center for School OUldren 
before any public action is required. If an evacuation of a specific Protective Action 
Zone is ordered wIllie schools are in session, public school children in that zone will be 
evacuated. Evacuation Centers for School 01ildren would be located at the Mid-State 
Fairgrounds in Paso Robles, and at Allan Hancock College in Santa Maria. 

Power Plant Emergencies 
Emergency situations that might occur at the Diablo Canyon power plant can be 
described using emergency classification levels that were developed by the federal 
government. At each level, PG&E must inunediately notify local, state, and federal 
officials, who would in1plement appropriate emergency response actions. Under the 
adopted classification system, not all emergencies mean a release of radioactive =1terial 
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 

SOlJrce: Calttomia Dept. oj Heatth Services 1002 

Notification of Unusual Event 
This classification is declared for an abnonnal condition at the plant) that indiciltes a 
potential degradation of the level of safety at the plant. No rclcasc~ of radioactjvc 
material rC(luiring offshe 111oniroring arc expected unless further degradation of 
safety systen1S occurs. 

Alert 
An alert would be declared for an actual or potential substantial degradation of the 
level of safety at the plant. TIus wonld prepare ctncrgcn~y l;crS()nl~d to respond -i-[ 

necessary, Any radioactive releases would be t:.xpcctcd to be llmitcd to a small fraction 
of the EP i\ Protective Action C;uidclinc exposure level, but would not be expected 
to require protective action beyond the plant boundary. E,lrly warning sirens would 
not likely be activated and news reports would provide lnfortl1alion abom the tiituation. 
Or-her official anions that luay take place include the possible closure to rv1ontan~1 dc 
Oro State Park and the closure of ccnain public schools. 

Site Area Emergency 
i\ she ~tr(',a emcrgcncy would be declared in the excnt of an actual or likely faYlt'Jtc of 
plant funcrlons that arc needed for puhlic safety. If a radioactive release occurred) it 

would not be expected ro require protective 111caSlIres farrher than one-half !Tule frOID 
the plant. If evacuarion O[ sheltering is rccOlnmcndcd for the public in any Protective 
Action Zone, sirens would be sounded and the Emergency Alert Sysrcln would be 

acdvared t'O provide further information. 
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General Emergency 
A general cll1crgency would bc_ declared if vcry abnormal plant conditions caused or 

might lead to actual Of imminent core degradation Of 1ndting, with potential for loss of 
containrnent integrity. Sirens -would be sounded, the Emergency Alert Systctn would be 
activated} and thc Protective Action Zones,closest to the plant would likely be evacuated. 
Evacuation or sheltering in other zones within the Basic Emergency Planning Zone may 
also be l'ce]uircd. 

Electromagnetic Fields 
The 11108t COfm11011 type of electricity that is used in the United States is aitcrn;.uing 
current (Ae), where the current docs not flow steadily in one direction but moves back 
and forth at a rate of 60 times per second, \'Vhci:cvcr there is electric cuttent, there arc 
also electric and 111,lgneric fields which atc created by t.he c.lectrk charges. Electric fields 
arise frol11 the amount of the charge, and 111agnctic fields result fr01TI the mOl"1oo of 
the chilfge. 

Elecrric fidds arc measured in rerm of volts per meter (V In1) or kilovolts (1000 volts) 
per meter (kV 1m). The earth has a natural staric electric fidd of about 120 to ISO V I 
m at ground !eye!. Natural static electric fields occurring beneath clouds and dnring 
dust stor111S can be significantly 1110re intense. Almost all household appliances creatc 
an electric field dct1.ycd frOID the yoltagc on the appliance eyen when not in usc, if the 
appliance is connected to an electrical supply. Electrical field5 may be effectively shielded 
or blocked by objects such as carth~_trey,s, or buildings. 

1'vlagnctic field intensity is measured in units i'cferred tn a- HGauss" (rhY1nes with 
"n10usc"). Values arc also reported in lTlilliCauss (0.001 Gauss = 1 111G). The 
earth has a narural static magnetic field of approximately (LOS Gauss or 500 I11G at 
lniddlc latitudes. Unlike electric fi('lds~ Inagnctic fields cannot be blocked by 
structures. 

l~lectric and magnetic fields are created by high voltage electric transmission lines, 
distribution lines that bring electricity into stnH.:tllfcS, and from all comn'lon 
household appliances that usc 'electricity. The strength of electric and magnetic fields 
that arc produced by the translnission and nRC of electricity: dilninish (li]~ckly. as the 
distance to the source of the fidd increases. Table 5-2 indicate's hm,v fl:lpidly the stn:ngrh 
of magnetic fields from comll10n household appliances dissipates as distance is increased 
fro111 the sOllrce. 

Other common sources of magnetic fields arc 
cellular phones, computers) and appliance 
transfonners. Electric and m,urnctic fields 

" 
associated 'with the usc of electricity differ from 
other types of clecrrolnagnctic energy such as 

x-rays and rnicrowaycs. For exatnple~ x-rays 
have so much energy that they can "ionize" or 
break up molecules such as the DNA that makes 
up Inunan genetic material. Tvlicrowll\,cs afe 
absorbed by \vater in tissuc, and by doing so, 
the water and tissue is heated. Radio frequency 
fields from radio and television translnitters arc 

another step "weaker" than microwaves. 
All-hough they alternale tnillions of limcs per 
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second compared to electric fields that altemate 60 times per second, radio frequency 
fields lack the energy to 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 hcat body tissues. 

Because electric ,md magnetic frequency fields that are tL,uallypresent in the environment 
do not ionize molecules or heat tissues, it was previously believed that they have no 
effect on biological systems. In the mid· 1970s, however, a variety of laboratory studies 
demonstrated that biological changes can be produced by these weak fields. 

Cl!rrent scientific research has focused on exposure to electromagnetic fields (EJv!}j 
rather than electric fields. Although preliminary studies have raised the possibility 
of emotional, behavioral, and reproductive effects, the greatest public concem 
has arisen because of media reports about epidemiological studies showing a 
statistical association of magnetic fields with cancer. Epidemiological studiesrclate 
the occurrence of disease in human populations to exposures suspected of being 
causes of disease. The epidemiological stndies have yielded some results supporting 
a relation between cancer occurrence and exposure to magnetic fields, and some 
studies have found no relation. 

In late 1990, the California Office of Health and Environmental Assessment 
prepared a report entitled "EIM/lllllioN of!iJc Po!e!l!/~;/ C;l'lItlOgmicity of 
E/ec!!"OI'IM.t;!le!ic rlc/dJ' which reviewed epidemiological and laboratory studies. 
The report concluded the because efuncertainties 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 Conunission (CPUe) began an 
investigation of its role in mitigating health effects, if any, of EMFs from utility 
facilities and power lines .. ln .. November 1993, the CPUC issued interim decision 
93·11·01, which, in part, stated: "it is not appropriate to adopt,anyspecificnumerical 
standard in association with EMF until we have a firm scientific basis for adopting any 
particular value." 111is 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 
u;'der a typical 230 k V 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 fidd under fhe line is probably less that 120 mG. One hundred 
feet away, the 111ugnetic field strength drops to about 15 lnG, and 300 feet away the 
field is probably less than 2 mG. The actual strength of t.he Inagnctic field will vary 
depending on the current moving Through the line~ as magnetic fields will be higher 
during tln1C5 of peak electricity usage. 

Based on a graph of dft/ri{" field strengths provided froll1 the Southern California 
Edison COlnpany, and not scientific research data, the California l)cpartment of 

'Education has adopted linlits for locating school sires near high voltage- power 
tramanission line caSClnents (I'vIcrrltt, 1994). The adopted setbacks arc listed below: 

• 
• 

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

Throughout San Luis Obispo County, there is a network of power transll1ission 
lines as well as a l1Ulnbcr of substations and switching stations. There ate also 1:\vo 

major power generating facilities, including the natural gas burning facility in the 
City of l'vlorro Bay and the Diablo Canyon nuclear power plant. High voltage 
transmission Jines that Clnan;1te from these plants arc also located throughout the 
County. The prior figure depicts the location of Inajor electric power lines and 
facilities lhat are located in San Luis Obispo County. 

At this rime, the evidence of potential health hazards froln the delivery and usage· 
of dectric power is incomplete and inconclusive. A substantial aJ110unt of research 
has been conducted; howc\,cr, Inorc is needed to ~Hlswcr the many questions and 

uncertainries that must be resolved to formulate sound public policy. Until the 
necessary infonnation is available to tnake infonncd decisions about exposure to 
Ei\IFs, individuals and the County and cities may ·wish t.o consider adopting a 
"prudent avoidance" strategy. Prudent avoidHnce Ineans adopting measures to avoid 
EivIF exposures when it is reasonable, practical, relatively inexpensive, and simple to 
do so. For individuals, this tnay 111can not using electric blankets, tnoving the computer 
lTIonitor further away fron) the user, and avolding,the .. use of electric appliances when 
manllal powered appliances arc also available. For jurisdictions, this may mean adopting 
new developl11ent standards that Inininlizcs EIv1F exposure ncar sensitive areas (e.g. 
schools, playgrounds, and hospitals), minilnizing the creation of new EIvlF fields ill 
areas ·with exist.ing high exposures, inforn1ing citizens of projccled E£vlF strengths 
Juring the design or environmental review phases for new ~mbstations> transmission 
and distribution lines, and limiting public exposure to EtlFs in siting new substations 
and transmission/distribution lines whe,n practical alternatives exist. 

Structural Hazards 
In a strong earthquake, generally of RichtlT InagnituJe 5 or Inore, llny type of structure 
may experience 50111e level of damage resulting fr0111 ground shaking. This damage 
may range frotn Jninor cosmclic darnage, slich as cracked plaster, 10 c01npletc structural 

failure and collapse. J f a structure is inadelJuatc1y designed or construcfed to withstand 
thc forces of earthquake caused ground shaking, the level of damage that may be 
suffered is likely t.o he high. After each Inajor can hquake, itnportant lessons arc learned 
regarding rhe ability of structures to resist the effeers of groundshakjng, ~\nd updated 

building codes incorporate these lessons as new construction requirements. As a result, 
modern building techniques incorporate l1urlll'fOUS design and constrllction tncthods 
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to help buildings and other structures resist thc forces of 
carthquake caused ground shaking. 

It is generally not economically or structurally feasible to build 
a totally earthquake-proof structure. '1'herefor<.', there is a certain 

level of earthquake-related damage risk associated with all 
structures. The level of risk that is considered w be acceptable 
by rhe public is t)'pic"U\' determined by thc cost of providing 
additional protection, the importance that the structure be able 
to resist dalnage and remain functional after a strong 
earthquake, and the probability that a structure will fail during 
an e.arthquake. For these reasons, buildings used for fire and 
police stations, schools, hospitals, and other ncritlcal" uses, arc 
generally designed and construct.ed to withstand higher levels 
of ground shaking than «non-critical" stTunures. 

The performance of a structure in an earthquake will be 
influenced by lnany f<lctors; however, st.ructures with similar 
construction Inaterials and building techniques generally exhibit 
similar response characteristics. Factors that can influence 
building performance in an earthquake can inc.lude site specific 
geologic conditions; t.he shape of the building and other 
structural design characteristics; the Inagnitude and duration 

of strong shaking and other cai:th~l':i~ike 'characteristics;' 'building 'i11aterial; -and 
construct.ion quality. Certain ·types of building 111<lterials and constructlOn techniques' 
have demonstrated the ability to resist strong ground 1not10n better than other types 
of building technklues and materials. Listed below is a brief sUI11Jnary of SOlne of the 
earthquake response characteristics that afC typically associated with different types of 
building construction tnatcrials. 

Wood Frame Buildings 
SInal! onc- and two-story wood fnune structures generally wifhstand the, effect.s of 
ground shaking (Iuite well,. These' buildings rarely collapse, prilllarily because of their 
flexibility and light weight. Large wood frame buildings of twO stories, or tnorc, may 
be badly dan1agcd during an earthquake, hut usually do not collapse. Unfortun~ltdy, 
wood frame buildings arc prone to damage by fires that often occllr after a large 
carrhcluakc. 

Steel Frame Buildings 
These structures are vc.ry flexible and will usually survive ground shaking well. 1\5 in all 
t.ypes of sUuctllrcs, defects in construction such as poorly welded srfllctural1l1Clnbcrs 

can result in increased levels of dalnagc. 

Reinforced Masonry Buildings 
\X!hcn properly designed and constructed, reinforced lnasonry structures call survive 
the effeers of ground shaking quite well. Ho\\,ever, these types of strllctures are brittle, 
and in strong cluakcs may crack and have a higher potential for collapse than wood and 

steel fralne. structures. Improper concrere 111ix, structure design, or inadc(luatc 
rcinforccll1ent. will subst.antially increase ,"he potential for structural failure. 

Unreinforced Masonry Buildings 
These types of strUCt.ures consist of buildings made of unreinforccd concrete and brick, 
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hollow concrete blocks, clay tiles, and adobe. Buildings constmcted of these materials 
are heavyand brittle, and typically provide little eatthquake resistance. In small eanhquakes, 
unreinforced buildings can crack, and in strong earthquakes, they have a tendency to 
collapse. These types of stmctures pose the greatest stmctural risk to life and safety of all 
general building types. 

Non-stmctural items and building components can also influence the amount of damage 
that buildings suffer during an eatthquake. 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 masomybuildings generally perform poorly in strong 
eanhquakes, and have a high potential to suffer e>.1:ensive damage. Due to the public 
safety risks that are posed by unreinforced masonry buildings, the California legislature 
passed Senate Bill 547 (Government Code section 8875 et seq.). TIus legislation went 
into effect January 1,1987, and required all cities and cmillties located in Seisntic Zone 4 
(this includes San Luis Obispo County) to conduct an inventoty of potentially hazardous 
stmctures, including unreinforced masonry buildings. After the survey was completed, 
jurisdictions were required to develop a program to ntitigate potentially hazardous 
stmctureS. All proposed nutigation programs were required to be reponed to the 
appropriate legislative body of the city or cmillty and filed with the Seisnuc 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'eanhquake relatedloads. 

County of San Luis Obispo 
To comply with the requirements of SB 547, the Collinyof San Luis Obispo adopted 
the Uniform CAlde for Building Conservation as pan 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 eanhqualte resistatlCe structural 
standards. Identified structures that require seisnuc retrofit are generally located in various 
areas, mosdy urhan. TIle County's ordinance implementing SB 547 requires the owners 
of identified unreinforced buildings to demolish or complete modifications to the stmcture 
prior to 1997 to 2000, depending upon the building's use and number of occupants. 

Arroyo Grande 
To comply with the requirements of SB 547, the Oty of Arroyo Grande adopted 
the U!tifonn 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 eanhquake resistance 
stmctural standards. Most of the buildings identified as unreinforced masonry 
buildings were located in the Village Area. The Oty worked closely with propeny 
owners, and through voluntary measures, minimum earthquake resistance 
improvemeIlts 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 llilreinforced maSOllty buildings identified 20 
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structures that will require modifications to meet specified earthquake resistance structural 
standards. "The Oty'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 Oty's ordinance 
implementing SB 547 was being revised in order to extend the retrofit deadline. 

Grover Beach 
To comply with the requirements of SB 547, the Oty of Grover Beach adopted 
ordinance number 95-5 (Municipal Code section 8103) which adopted the 
requirements of the Uniform CDde for Building CDnservation. 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. TI,e 
Oty's ordinance implementing SB 547 does not have a deadline date. 

Morro Bay 
To comply with the requirements of SB 547, the Oty of Morro Bay Municipal 
CDde section 14.18 adopts the requirements of the Uniform CDde for Building 
CDnservation. Surveys conducted to identify potentially unsafe unreinforced 
masonry buildings identified 15 structures that would require modifications to meet 
specified earthqual<e resistance strucmral standards. TI,ese structures are.generally located 
in the downtown area (Morro Bay Boulevard and Main Street). Four of the buildings 
were retrofitted in 1992-93 and all building owners were served with an·orderto comply 
with the Oty's Murucipal CDde sectiori 14.18 in 1991. In 1996, the OtyCDuncil aniended 
section 14.18 of the Municipal CDde to provide for voluntary compliance in accordance 
with Califomia and SafetyCDdes sections 19160-19169. 

Paso Robles 
To complywith the requirements of SB 547, the Otyof Paso Robles adopted Ordinance 
No. 696 which adopted the requirements of the Unifom1 CDde for Building CDnservation. 
Surveys that were conducted to identify potentially unsafe unreinforced masonry buildings 
identified [structures that will require modifications to meet specified earthquake resistance 
structural standards. Identified structures that require seismic retrofit are generally located 
in the downtown area. The Oty's ordinance implementing SB 547iequires 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 Otyof San Luis Obispo adopted 
Ordinance No. 1287 which adopted the requirements of the Uniform CDde for Building 
CDnservation. Smveys 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 seistruc retrofit are generally located in the downtown area. Ordinance No. 1323 
requires the owners of identified unreinforced buildings to demolish or complete 
modifications to the structure prior to the year 2017. In the interim, propenyowners are 
required to complete partial strengthening as a condition of reroofing the building. 

Airport Hazards 

San Luis Obispo has three airports, San Luis Obispo, Paso Robles and Oceano. In rural 
areas, there are numerous private landing strips. Each of the three operating aitports has 
designated hazard zones extending from the end of each active runway Safety hazards 
associated with the CDunty's airports are principally related to the risk of an aircraft 
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accident and arc addressed by each airport's land llse plan adopted in c0111pliancc with 
Section 21675 of the California Public Utilities Code. Noise occurring at these airports, is 
addtc5scd in the Noise Elclnent. ' . -

San Luis Obispo 
This is the largest airporT in the County, pnwiding conuTIufcr and private service to the 
region. Three major airlines operate commuter s('.lyice (flying 15 to 35 scat propeller 
planes) to Los Angeles, San Francisco and Sacra111ento. Other slnaller c01TIpanics also 
provide regular and charter service. The airport is located south of the City of San Luis 
Obi,po ill the Edna Valley. The area to the eaot of the airport i, undeveloped property (at. 
various times large projects have been proposed for this area) an(~ yjneyards. Surroundir~g 
the airport is the indusrrial and commercial area kno~yn as the ".AiqJort _Area'-', of the 
COUBfy. This area has long been under consideration for annexation to the City and will 
continue to develop. l\lost aircraft risk would be to properties to the west and northeast 

of rhe Hirport. 

Paso Robles 
The second largct-it airport in the County is located in the northeast portion of the City of 
Paso Roble,. ncar the Califorlli" Youth /l.ulhority f"eilily. As well '" that facility, this 
municipal airport is ncar low and medium density t:~si~lcntial lISCS in the Jardine Road 
area to the cast. Areas north and south of the ~lirrort arc rda~ivdy undeveloped. The 
airport is used primarily by private aircraft, although 011 occasiol1 (usually because of fog) 

flights will re-route to Paso RobleB frotl1 San Luis Obispo. The airport also has an active 
sky diving business (15 to 20 flighrs per week). There have been occasion"l conflicts (real 
or perceived) between aircraft and jlU11jXrs. The aitlJon is abo used extensively by I)lat'c 

fire fighring aircraft during wildland fire seasoll. 

Oceano 
The smilIlcsr of the three airports, Ckcano is rnostly used for private aircraft. The airport 
is located south of the cOlnmunity of Oceano. It has a single runway which has row of 
crop fidds to the cast; and a residential area and the Pacific Ocean to the west. 

Hazardous Trees 

I\-laturc frees can he an integral pan of a COmnllll1it)\often providillga dhtinctive appcaGtncc 
and helping to establish and define t"he character of the comITIuniry. Exmnples of how trees 

can help to (kfine the identity of a conll1lltllity can be seen in several locations in San l .. uis 
Obispo County. These examples include the j\Ioluerey pine rrccl) of Cmnbria, eucalyptus 
trees of the Nip01110 area, and the oak lTees of rhe Paso Robles area. To help preserve trees 
from indiscriminate or unnecessary removal, the Count)' of San Luis ()bispo Land Use 
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Ordinance (scuion 22.05.0(0) specifics conditions 
\vherc a permit is re(llured to be obtained prior to 

the removal of certain trees within urb~U1 and village 
areas. One of the criteria for rernoving a uce is when 
it i:-; "dead) diseased beyond rCclanl<ltiol1) or 
hazardous." 

,A condition that is threatening the health of the 
1\'1011 terey pine trees in the Call1bria are~l is the pine 
pitch canker. This disease, native to 1Y1exico and. the 
southeastern United States, was first found in 
California in 1986. Since then, it has been found. in 
16 counties, and is spread by insects, 1"he usc of 
contaminated tools, anu the transport of infected 

wood. The pine pitch canker is considered to be a significant thtcat to the continued 
survival of the r"fontercy pine cCOS},stell1. J'vlonrcrey pine trees were once coml11on along 
the California coast approximately 11 /JOO years ago, but changing weather conditions, 
anu 1110re recently, devdopll1cnt pressure has limited the occurrence of native lYfonterey 
pine trces. Large native stands of the trees arc now only found in the Ano Nuevo, 
I\Jontcrcy, and Cambria areas. 

If a tree becomes infected with the pine pitch GU1kcr, the disease can spread quickly, and 
can fcslllt in the rapid death of the tree. If an infected or d<;ad tree is not pr<Jlx'rly 
ren1oved, it not only becomes a thrC<lt 'to' ~·pread the disease, but'can also re;ult. in a s~fety 
threat, as a large dead tree is a- fu"c hazard as well as presenting the potential to become 
uprooted anu to fall during a ston11. The proper and thud), rC1110val of dead trees from 
the Call1bria area has recently presented problems, particularly when the dead trce(s) is 
located on a vacant lot, or ;1 lot with an absentee owncr. This can become a problem 
because trees that arc infected with the pine pitch canker can die so rapidly, the property 
owncr(s) Inay not be aware that a problem exists. 

Radon Hazards 

Radon is a naturally occurring g~ls that is produced by the breakdown of tu'aniUIl1 in soil, 
rock, and water. Radon cannot be detected by sight.,'ta~tc, (';! smell, at~(nt i's ·csti~nated to . , , 

cause between 7,000 and 30,000 lung cancer deaths per year. The Blast common source 

of exposure to radon is from the accmnulanon of the gas inside structures. The Surgeon 
General and EPA 1'<:':(Omn1Cl1(\ testing for radon, and reducing radon in homes that have 
high levels. EPA usc, a continuous exposure level of 4.0 pCi/L (picoCuries per liter of 
air) as a guidance level at which rClnedbl action is recolTIll1cmkd. Based on indoor 

radon data from the EP J\!State Residential Radon Survey of 
California conducted during 1989-90, the .lvcrage indoor 
radon level for the 15 residences surveyed il~ San Luis Obispo 
COtllltr \Va' 2.7 pUlL. 

Radon ent.ers a Structure because the air pressure inside the 

building i~ tlswilly lower than the air pressure in the soil around 
the building foundation. Because of this difference in pressure, 
radon can be drawn into a structure through foundation cracks 
and other openings. Two factors that contrihute to a SlnlCturc)s 

indoor radon levels arc the geology the strUCTUre is founded 
on and the construction of rhe stuctLU:e. Stlicturc-s founded 
on uraniw11 sourceS Of geologic formations -with high 
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equivalent uranium (e U) concentrations are at a higher risk of exhibiting elevated indoor 
mdon levels. Gener,tlly, Mesozoic granitic rocks, Tertiarysedimentaryrocks derived from 
them, and Teltiarymarine sedimentary rocks tend to exhibit increased eU concentmtions. 
Also soils with high permeability allow movement of radon gas to a greater extent than 
low penneability soils. The construction of a structure also affects the indoor radon 
level. Structnres that are well sealed but allow infiltration through the foundation are 
more likely to exhibit higher indoor radon levels than structures with a sealed fowldation. 
Structures that arc built partly below grade, or sllucU,res that are cut into a hillslope, arc 
more likely to exhibit higher radon levels than structures built with slab-an-grade or 
raised floor systems. 

Nwnerous 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 structnre. For existing bnildings, methods to reduce radon 
exposnre usnally include the installation of fans and exhaust systems designed to expel 
r"don gas and improve the circulation of air throughout the structure. 
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