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Preparedness
Workshop




Agenda

 History

» Science

» Potential impacts/losses

« Mitigation efforts

* Preparedness activities

* Response and Short-Term Recovery
* Next steps
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Objectives

|. Provide an overview of earthquake
hazards, mitigation, preparedness, and
response capabillities

2. Discuss how stakeholder agencies will
monitor and respond

3. ldentity potential future actions to
mitigate and prepare for earthquake
hazard
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Preface

* Disasters are complicated and challenging
« Action Item from 2017 Wildfires After Action Report
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Overview




Earthquakes

Low probability, high impact

101 Corridor

Significant hidden and long-term effects
Primary and secondary impacts
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Earthquake History in Sonoma County
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1898
1906
1969
2014 Napa
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Tectonic Setting
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Faulting and Earthquakes

Earthquake frequency and destructive power
RS The left side of the chart shows the magnitude of the earthquake and the right side represents the amount of high explosive
required to produce the energy released by the earthquake. The middle of the chart shows the relative frequencies.
Energy release
: i " equivalent of explosive
Magnitude Notable earthquakes Energy equivalents (4 B i )
=) 101 Chile (1960 T (56 trilion kg)
SN JL Alaska (1964) _| 4triion 1b.
STRIKE-SLIP FAULT % T reat ssithdimie: near folal Japan (2011) (1.8 trillion kg)
- QUaS; Krakatoa volcanic eruption
(Locked) e destruction, massive loss of life New Madrid, Mo. (1812) 23 billion b
L 1 8 +— 3 @ World's largest nuclear test (USSR) 41 on 1b.
3 —= Major earthquake; severe eco- San Francisco (1906) Mount St. Helens eruption (56 billion kg)
Strai Strong earthquake; damage i onh':ll)db;é Jggﬂ:'_ ﬂggi) (1.8 billion kg)
train o  (§ billions), loss of life ' Hiroshima atomic bomb __| 123 million Ib.
Moderate earthquake; (56 million kg)
i property damage Long Island, N.Y. (1884) NG
Light earthquake; Average tornado (1.8 million kg)
some property damage 12.300 Ib
7 b 112 .
Minor earthquake; ) (56,000 kg)
felt by humans g Large lightning bolt
: 4,000 Ib.
31 e, Oklahoma City bombing — — ({ 300 kg)
Da._Moderate lightning bolt
. 123 1b.
21 T (6kg)
Source: U.S. Geo Survey . . . A MCT
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Geologic Structure
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Seismic Hazards

« Ground shaking

« Ground failure (liquefaction)
» Seismic induced landslides

« Surface fault rupture




Ground Shaking

* More intense shaking near the
fault rupture

* More intense shaking in areas
of unconsolidated sediment

« Amplification in alluvial
sediments
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Liquefaction

 Loss of soil strength
induced by shaking

« Weak saturated
sediments

* Loose sandy soils

Base Map Data
City Limit

—s—w—ws US Federal Highway Pacific Ocean

State Highway

——— Major Roads

Note:
Mep Scale and Reproduction methods limt precision in physical
fealures displayed.

Liguefaction is @ phenomenon in which the strength and stifiness of
soil, especially water-saturated soils with unconsolidated sediments,
is reduced by earthquake shaking. During the shaking, the soil is
transformed into a more fluid-like mass which can give way, and
damage the buildings and infrastructure built upon it.

Data obtained from the United States Geological Survey (USGS)
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« Areqs with existing active
or inactive slides

 Hilly terrain
« Saturated conditions
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Surface Fault Rupture

» Limited to earthquake fault
Zzones

* Most easily avoided seismic
hazard

« Relatively low density near
faults (County jurisdiction)

(nx)
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« Fault Zone is wider, longer and
more complex

« Rodgers Creek and Hayward
Faults connect beneath San

Pablo Bay

« Rodgers Creek fault is creeping E
north of Santa Rosa
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Earthquake Probability

12%
probability of one or more
M =>6.7 earthquakes
from 2014 to 2043 in the
San Francisco Bay Region

Rodgers Creek Fault
« Highest probability
« Highest hazard

Faults

- 1 Wight Way
2 Collayami
3 Mystenous Ridge
4 Bennett Valley
5 West Napa
6 Trout Creek
7 Point Reyes

8 Gordon Valley
Q Midland
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San Francisco Bay Region Earthquake Timeline
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Earthquake Fault Zoning
and
Seismic Hazard Zoning for Sonoma County

- Outline

. ‘"Eap{_rthquake Fault and Seismic Hazard Zones Overview
* In ﬁ‘rggress Alquist-Priolo (A-P) Earthquake Fault Zoning Evaluations

e Planned Seismic Hazard Zones

Tim Dawson
‘Senior Engineering Geologist
California Geological Survey
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Seismic Hazards in Sonoma County

12%
probability of one or more
M =6.7 earthquakes §
from 2014 to 2043 in the b

San Francisco Bay Region J . 'y

o~ 1 WightWay
2 Collayami

3 Mysterious Ridge
4 BennettValley

5 West Napa

6 Trout Creek

7 PointReyes

8 Gordon Valley

9 Midland

10 Franklin

11 Southampton

12 Los Medanos-Roe Island
13 Pittsburg-Kirby Hills

= 14 Clayton

ST 15 Mt Diablo North

16 Mt Diablo South

17 Pilarcitos

18 Las Positas

19 Orestimba

20 Monte Vista-Shannon

21 Silver Creek

22 Ortigalita North

23 Ortigalita South

24 Sargent

2 Zayante-Vergeles

26 San Joaquin

27 Reliz

F° = 28 Quien Sabe

29 Monterey Bay-Tularcitos
30 Mission

31 Butano !
32 Dunnigan Hills 0 10 2KLOMETERS
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Seismic Ground Failure Zonation

Galtrein
Department of

Alquist-Priolo Earthquake
Fault Zoning Act of 1972
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Surface fault rupture

Seismic Hazards Mapping
Act of 1990
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Liquefaction and seismically-
iInduced landslides

2

Conservation

California Geological Survey
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1971 Mw 6.6 San Fernando earthquake fault rupture
| S i e : |

523%

Severe damage (buildings unsafe) I Moderate or worse damage
30% homes damaged in fault 80% homes damage in fault
zone vs 5% outside fault zone zone vs 30% outside fault zone

Photo by Earl Hart

Lessons: 1.) Damage localized near fault zones
2.) Fault location could have been identified had studies been conducted prior to the
earthquake. (Yerkes, 1973)
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The intent of the A-P Act is to prohibit building

structures for human occupancy across the trace of an active fault, thus avoiding

the hazard of surface fault rupture.

1999 Mw 7.4 Izmit (Turkey)
Earthquake

ki

GNS Science mme®
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A-P Act: Roles and Responsibilities

" = Establishes Policies and Criteria
State Mining &
Geology Board = Receives Review Comments
= Provides Technical Advice

.

Evaluates Faults

= Designates Earthquake Fault Zones
= Approves Waivers

= Provides Advisory Services

State Geologist

Updates General Plans
Requires Site Investigations

= Reviews and Approves Projects
Applies for Waivers

Cities & Counties

.

. . .
Property Owners Determines if Hazard Present
Developers = Avoids Hazard

= Discloses during property transactions

G ANGAN!
=
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California Geological Survey Fault Evaluations

AP Act directs State Geologist to establish Earthquake Fault Zones [CPR § 2622.(a)]
encompassing ... faults...the State Geologist determines to be sufficiently active and well-defined.

Fault Evaluations conducted using:

* Published literature and geologic
mapping

» Original geomorphic mapping from T —
aerial imagery, lidar, field
reconnaissance

 Site-specific fault and geotechnical
Investigations

« Other available sub-surface data
including groundwater
observations and geophysics




Rodgers Creek — Healdsburg Fault Zone
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:
---- my  Other Seismic Hazards:

Liquefaction and EQ-induced
Landsldles

EQ-Induced Landslldes

1989 Loma Prieta Earthquake i
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Statewide LQ/LS Zoning Priority and Progress

Seismic Hazard Mapping Act
Maps Issued as of 2018

[l High-Risk Quads Completed
D High-Risk Quads Remaining

Zoning priorities based on:

* Areas of high ground motion

* High population density r; ﬂ_j\

. 5]
* Areas with development pressure e
0 50 100 Miles S =
e \ :
0 50 100 Kilometers
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Sonoma County
Seismic Hazards Zoning Priorities
(Liguefaction and EQ-induced
Landslides)
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Seismic Hazards Mapping Act

Special Publication 118

Guidance Documents

SPECIAL PUBLICATION 118

RECOMMENDED CRITERIA FOR
DELINEATING
SEISMIC HAZARD ZONES
IN CALIFORNIA

May 1992
Revised April 2004

EEEEEEEEEEEEEEEEEEE

Special Publication 117

SPECIAL PUBLICATION 117A

GUIDELINES FOR
EVALUATING AND MITIGATING
SEISMIC HAZARDS
IN CALIFORNIA

2008

THE RESOURCES AGENCY STATE OF CALIFORNIA DEPARTMENT OF CONSERVATION
MIKE CHRISMAN ARNOLD SCHWARZENEGGER BRIDGETT LUTHER
SECRETARY FOR RESOURCES

GOVERNOR DIRECTOR
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 COMING SOON TO A COASTAL COMMUNITY NEAR YOU
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Probabilistic Tsunami Inundatlon Maps
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Estimated Impacts and Losses

- Modeling
* Multiple scenarios
* Impact variables

M7.2 Roger’s Creek
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Estimated Impacts and Losses

» 42 deaths
« 972 injuries
* Structures with moderate to complete damage:

« 11,000 single family homes w/
« 11,400 multi-residential units damaged
« 3,600 commercial

* Thousands w/o power or water for days/weeks
* $565M loss in income

« $3B in capital stock losses

« Other

Sonoma County Board of Supervisors Disaster Workshop - Earthquake




Mitigation




Mitigation: Current Efforts

 Alquist-Priolo Exclusion Zone
» California Building Code

(nx)
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Mitigation: Potential Future Efforts

* FEMA Reftrofit Grant
» Unreinforced Masonry (URM) Buildings Ordinance
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California Seismic Safety Commission
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Preparedness
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Community Preparedness

« Secure your space

* Plan to be safe

« Organize disaster supplies
* Minimize financial hardship

SoCoEmergency.org
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Preparedness Activities

* Planning
* Training
- Exercises




Recovery Framework Initiatives

« Community awareness
« Hardening infrastructure
« Alert & Warning program

- Enhance 2-1-1 system Recovery &
Resiliency

Framework
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Response
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CISN ShakeMap : 6.4 km (4.0 mi) NW of American Canyon, CA
Aug 24, 2014 10:20:44 AMUTC M 6.0 N38.22 W122.31 Depth: 11.7km ID:72282711

Situational Awareness: Seismic events

38.5°

« USGS
« ShakeMap

 ShakeCast
« HAZUS

-122°

38’

Map Version 1 120:1:3essed 2014-09-17 05:34:31 PM UTC
PERCEIED | Notfelt| Weak | Light |Moderate| Strong |Very strong| Severe | Violent | Extreme
PODIE‘N;(';%L none none none | Very light | Light Moderate | Mod./Heavy | Heavy |Very Heavy
PEAKACC.(%g) | <0.1 0.5 2.4 6.7 13 24 44 83 >156
<0.07 0.4 1.9 58 11 22 43 83 >160

PEAK VEL.(cm/s)
INSTRUMENTAL | = v
Scale based upon Wald, et al.; 1593
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Response Plans

- Emergency Operations Plan (EOP)
- State/Federal Bay Area Catastrophic EQ




Response Coordination

Multi-Disciplinary
Multi-Jurisdictional
Operational Area
Regional / State
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Response Resources/Activities

Fire Agencies / EMS

Law Enforcement
Transportation & Public Works
Utilities

Human Services

Health Services




Response Resources

- Emergency Confracting Procedures
« County Supervisors Engagement
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Short-Term Recovery

» Safety Assessment

« Debris Management
 Disaster Debris Management Plan




Questions/Discussion D
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