
Earthquake Country Alliance

Statewide Fall Workshop
December 4, 2024
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Welcome!

Please introduce yourself in the chat:
Name & Organization

(ECA role if you have one)
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ECA 2024 Overview – brief overview of 
what we’ve accomplished this year

Mark Benthien
ECA Executive Director,

Statewide California Earthquake Center
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Earthquake Country Alliance
• 4000+ Public-Private-Grassroots leaders 

• Subject matter expert Committees develop 
resources and programs

• Regional Alliances organize meetings and 
outreach activities 

• California’s Office of Emergency Services 
provides FEMA NEHRP funding for ECA 
earthquake mitigation activities

• USC’s Statewide California Earthquake 
Center (SCEC.org) administers ECA

Join: EarthquakeCountry.org/join

Redwood Coast
Tsunami Work Group

ECA Bay Area

ECA 
Central Coast

ECA Southern
California
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Statewide California Earthquake Center

SCEC develops and shares cutting-edge 
earthquake system science to enhance 
California’s resilience and to educate and 
inspire future scientists.

Mission

SCEC is a collaborative 
research and education 
hub headquartered at USC 
that brings together a 
global network of experts 
across geoscience and 

related fields to advance 
the understanding of 
earthquake processes and 
apply that knowledge to 
reduce their impacts on 
society in California and 
beyond.

SCEC.org

SCEC provides comprehensive, validated 
models of earthquake processes that inform 
mitigation and educational approaches to 
greatly reduce earthquake losses.

Vision

SCEC is a consortium of more than seventy 
institutions and over a thousand individuals. 
Leadership teams guide our programs and 
collaborations to fulfill the Center’s mission.

Community
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Develop Messaging and Resources:
EarthquakeCountry.org
EarthquakeCountry.org/resources
Terremotos.org

Support Tsunami Preparedness Week:
TsunamiZone.org/california

Created and Coordinate
The Great California ShakeOut:
ShakeOut.org/california

Webinars & other events
EarthquakeCountry.org/calendar

ECA Statewide Activities

Oct. 16, 
2025

March
22-30,
2025
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http://www.earthquakecountry.org/
http://www.tsunamizone.org/california
http://www.shakeout.org/california
http://www.earthquakecountry.org/


ECA Regional Alliances
• Quarterly workshops (each with 

SCEC scientists) - online or in-
person

• Speakers/event tabling

• Regional coordination among 
public, private, and grassroots 
organizations

View Past Workshops and more: 
EarthquakeCountry.org/alliance
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ECA SoCal Coordinating Committee
Coordinating Committee Chairs: Heidi Rosofsky (Global Vision)

Margaret Vinci (Caltech)
Alan Hanson (Simpson Strong-Tie)

Media Bureau Coordinators:               Mimi Teller (LA Red Cross)

Participation Bureau Coordinator:         Pei Lee (Orange County Emergency 
Management) Also positions for each county

Events Bureau Coordinators:                John Hammett & Lance Webster (Volunteers)

ShakeOut Events Coordinator: Pauline Louie (EPA)

Communications Coordinator:             Open position

Quarterly Workshops Coordinator:     Open position

Membership Coordinator:                    Open position

SCEC Regional Liaison for ECA SoCal:   Vanessa Nava (USC/SCEC) 

socal@earthquakecountry.orgEarthquakeCountry.org/socal
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http://www.earthquakecountry.org/bayarea


ECA SoCal Summer 2024 Workshop
Welcome from the ECA SoCal Chairs

Alan Hanson (Simpson Strong-Tie, retired)
Margaret Vinci (Caltech)

2019 Ridgecrest Earthquake Sequence: Scientific Response
Brian Olson (Senior Engineering Geologist, Seismic Hazards Program, California Geological Survey)

2019 Ridgecrest Earthquake Sequence: Engineering Response
Kenneth O’Dell, S.E. (MHP Structural Engineers)

2019 Ridgecrest Earthquake Sequence: Emergency Services Response in Trona
Klasha Ray (Emergency Services Officer, San Bernardino County Office of Emergency Services)

Quake Break
Margaret Vinci (Caltech/ShakeAlert)

Special Screening of Quake Heroes Film

ECA 2024 Activities & Opportunities: 
Mini Awards Update; Materials Order Form; Quake Heroes Expos

Mark Benthien (SCEC/ECA) 

Open Discussion, Sharing, and Networking   
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Anthony Rodriguez 
Operations and Disaster Services Specialist

Foodbank of Santa Barbara County

Stacy Silva 
Emergency Manager

Santa Barbara County Office of Emergency Management

Co-Chairs, ECA Central Coast 

EarthquakeCountry.org/centralcoast
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http://www.earthquakecountry.org/bayarea


ECA Bay Area Coordinating Committee
● Coordinating Committee Chairs: Jeff Airth, SFO International Airport

Ray Bonilla, Elevance Health & City of Hayward City Council
Dena Gunning, Central County Fire Dept. (San Mateo County)

● Communications Coordinator:        Susan Garcia, USGS 
● Events Bureau Coordinators:              Chief David Cosgrave, San Mateo County Dept. of Emgcy. Svs.

Kacey Treadway, Santa Clara County Ofc. of Emgcy. Mgmt.
● Media Bureau Coordinator:             Open Position
● Membership Coordinator:                 Wendi Ellis, US Department of Health and Human Services
● Participation Bureau Coordinator:    Theresa Langdon, Alameda County Office of Emergency Services
● Regional Workshops Coordinator:    Jeff Airth, SFO International Airport

SCEC Liaison for ECA Bay Area:  Mark Benthien (ECA/SCEC)
bayarea@earthquakecountry.org

EarthquakeCountry.org/bayarea
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ECA Bay Area Summer 2024 Workshop
Welcome & Self-Introductions

Overview of the Science of the 2014 South Napa Earthquake and the Faults of the Napa Valley
Prof. Mike Oskin (UC Davis)  

Improvements to Tracking Damage Assessments for Recovery after the 
2014 South Napa Earthquake

Matt Lamborn (Napa County GIS Departmental Coordinator) and 
Jim Reeves (Napa County Field Inspection Supervisor)

Wine Barrel Storage Losses and Lessons Learned from the 2014 South Napa Earthquake
Mike Blom (Wine Consultant)

Break

Quake Heroes- Film & Opportunities for Events

ECA 2024 Activities & Opportunities, Loma Prieta 35th, ShakeOut, etc.
Mark Benthien (ECA Exec.Director / Statewide California Earthquake Center)

Announcements by Participants & Open Discussion
Activities/events, new resources, recommended trainings, etc.

12

http://www.earthquakecountry.org/bayarea


Ryan Aylward
National Weather Service

Amanda Admire
Cal Poly Humboldt

Redwood Coast Tsunami Work Group ECA Reps.

rctwg.humboldt.edu
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ECA Sector-Based Outreach Committees

• Accessibility Sue Fisher
• Businesses Ines Pearce, PGP
• Healthcare Mary Massey, CHA
• Higher Education Steve Goldfarb, USC
• Non-Profit & Cheryl Nagy, SoCal VOAD

Faith-Based Organizations
• PreK-12 Education Open
• Public Sector Open

EarthquakeCountry.org/committees
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ECA Partners at L.A. Abilities Expo
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Seven Steps To Earthquake Safety
1. Secure 

Your Space

EarthquakeCountry.org/sevensteps Terremotos.org/sietepasos

BEFORE

2. Plan 
To Be 
Safe

3. Organize 
Supplies 

DURING

5. Drop, Cover, 
and Hold On

6. Improve
Safety

AFTER

7. Reconnect
and Restore

4. Minimize 
Financial    Hardship
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Updated Materials in 16 Languages

EarthquakeCountry.org/languages
17

ECA Outreach Bureaus (Regional & Statewide)
● Events Bureau

○ Speakers for online/in-person events
○ Booths and tables at events
○ Request presenter or information table:

EarthquakeCountry.org/eca-events

● Participation Bureau 
○ ShakeOut and Tsunami Week recruitment 

and communications
○ County/City Partners for local engagement

● Media Bureau
○ Statewide and local coordination
○ Media event planning
○ Year-round messaging / news releases
○ Post-earthquake shared messaging

18



ECA Event Outreach

19

Your Action Plan for the Seven Steps

EarthquakeCountry.org/languages
20



Great ShakeOut Earthquake Drills
• Annual opportunity for schools, 

organizations, and families to 
practice earthquake safety and other 
aspects of their emergency plans 

• 2024 International ShakeOut Day:
October 17

• Learn more and register:   
ShakeOut.org

• 10.6 million registered in 2024!
• How to participate, guides, etc.:   

ShakeOut.org/howtoparticipate
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• Every year ECA organizes a primary major media event in 
the Southern California and the San Francisco Bay Area

• Each event highlights an organization’s exercise/drill:
■ 2024 – SoCal Edison & UC Berkeley
■ 2023 – Los Angeles Region Food Bank
■ Previous:  Natural History Museum, LA City Hall, Several 

elementary schools, a Target store, Biola University, California 
Science Center, USC, 

• Ready America provides their “Big Shaker” earthquake simulator for 
news interviews which begin before 5am

• Partner agencies staff information booths for additional 
interviews

• Local, State, and Federal reps speak at press conference 

ShakeOut Day Media Events
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Q&A
To be notified of future events and recordings, join ECA (free!):
EarthquakeCountry.org/join

Questions? 
info@earthquakecountry.org

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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Opportunities for free materials, 
trainings, and retrofit funding

24

http://www.earthquakecountry.org/join
mailto:info@earthquakecountry.org
http://www.surveymonkey.com/r/T2JXLDV


Secure Your Space Guide & Worksheet

EarthquakeCountry.org/step1
25

Federal Emergency Management Agency

ECA “Secure Your Space” Mini Awards
• Purpose: provide materials for projects that improve earthquake resilience by 

promoting and implementing mitigation, awareness, and preparedness

• Eligibility: Any non-profit organization or community group; project manager must 
be or become an ECA Member (free)

• Purchases: $500 sets of earthquake safety fasteners sent to you

• Items: For 2024 you can fully customize the materials for your project (furniture 
straps, cabinet latches, TV/computer straps, etc.)

• 2024 Awards:  Apply by Dec. 10!  Items must be installed by Jan. 31, 2025

• Learn More and apply at EarthquakeCountry.org/miniawards
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http://www.earthquakecountry.org/miniawards


Secure Your Space Online Training
• This online training workshop provides basic 

understanding and skills for how to reduce 
damage or injuries by properly securing 
your space (at home or work)

• December 12, 1-3pm

• Instructors: Glen Granholm (Earthquake 
Counsulting) & Trevyn Reese, ReadyAmerica)

• Learn more and register:  
EarthquakeCountry.org/sysdec24
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Share the Gift of Earthquake Safety

Have you “secured your space” for earthquakes? 
Have your family, friends, and colleagues?  

It’s the season of giving, and helping those you 
care about be safer before, during and after 
earthquakes is a great way to show you care.  

Visit EarthquakeCountry.org/giftofsafety to 
receive 25-30% discounts on earthquake safety 
fasteners for furniture, TVs, and other items, plus 
other emergency supplies!
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https://www.earthquakecountry.org/step1/
https://www.earthquakecountry.org/step1/
http://www.earthquakecountry.org/sysdec24
http://www.earthquakecountry.org/giftofsafety


Printed Materials Ordering Process
• Cal OES NEHRP funding now supporting printing 

& shipping of ECA materials to local governments, 
non-profits, and others (on approval)

• A new ordering form will be available this week
(at EarthquakeCountry.org/resources)

• Request from many ECA printed materials

• Items will be printed and shipped to you for free

• Limits will apply per person/organization

• Intended for use at upcoming events (not to build 
a stockpile for general use)

• For larger quantities, purchases will be possible at 
discounted prices
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Q&A
To be notified of future events and recordings, join ECA (free!):
EarthquakeCountry.org/join

Questions? 
info@earthquakecountry.org

Please take our survey:
Surveymonkey.com/r/T2JXLDV

30

http://www.earthquakecountry.org/resources
http://www.earthquakecountry.org/join
mailto:info@earthquakecountry.org
http://www.surveymonkey.com/r/T2JXLDV


D I S A S T E R  R E S I S TA N T  B U S I N E S S  ( D R B )  TO O L K I T

RESILIENT WORKPLACE 
WEBINARS
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WEBINAR  TAKE-AWAYS
1. Step-by-step process to prioritize your operations

a. The Disaster Resistant Business (DRB) Toolkit 
• Simple interactive design
• Easy step-by-step process with tools & videos
• No disaster experience needed

b. DRB Guide
• New mobile tool**
• Recovery Blueprint

vAll in English/Spanish/Chinese/Tagalog

2. Connection to local partner resources & networks 
• Can assist daily or in emergencies

32
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New 
Mobile 
Tool
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YOUR DRB TOOLKIT® & SUITE

www.DRBToolkit.org
35

www.DRBToolkit.org/2024webinars

bit.ly/DRBwebinars

Help Spread the words to your local 
Businesses & Non-Profits:
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http://www.drbtoolkit.org/
http://www.drbtoolkit.org/2024webinars
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Exercise Themes & Ideas
• The Scenario is a comprehensive 

assessment of the impacts of a M7 
earthquake on the Hayward fault

• The Toolkit identifies 
30 Themes addressed in the 
Scenario, spanning 45 ideas for 
discussion-based exercises, 
organized within each emergency 
management phase.

• 17 Facilitator Tools have been 
developed based on the 
suggested ideas (3 more soon)

39

Facilitator Tools
• Each set of Facilitator Tools includes:

○ Discussion Guide

■ Suggested exercise objectives

■ Recommended participants

■ Discussion questions to select from

■ Locations of relevant data in the 
Reports

○ Imagery Slideset

■ Relevant maps, charts, and tables

• Facilitators can follow closely, or use as 
inspiration for their exercises
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Download and Learn More
• All materials are available at 

EarthquakeCountry.org/haywired

• 2024-2025 Trainings and Outreach:

We have support for several local workshops 
through June 2025.  Email benthien@usc.edu if 
you can host a workshop or know someone who 
may be interested.

Ideal audiences: Businesses, business 
associations, non-profits, government agencies, 
and others looking to improve planning and 
resilience.
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Q&A
To be notified of future events and recordings, join ECA (free!):
EarthquakeCountry.org/join

Questions? 
info@earthquakecountry.org

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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http://www.earthquakecountry.org/haywired
mailto:Benthien@usc.edu
http://www.earthquakecountry.org/join
mailto:info@earthquakecountry.org
http://www.surveymonkey.com/r/T2JXLDV


Park Boulevard Historic District, San Diego, CA
Mitigation:
A Culture of Earthquake Resilience

December 6, 2024JANIELE MAFFEI, S.E.
CHIEF MITIGATION OFFICER
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Things to Know About Earthquake 
Risk

RISK = HAZARD + VULNERABILITY + EXPOSURE

ICC East Bay, November 12, 2024

44



45

Lowest Risk Highest Risk

California is home to two-thirds of 
our nation’s earthquake risk.
Most Californians live within 
30 miles of an active fault.

ICC East Bay, November 12, 2024
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ICC East Bay, November 12, 2024

California Earthquake Authority
CEA is a not-for-profit residential earthquake insurer.
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CALIFORNIA: 
MANDATORY OFFER LAW

Earthquake coverage is excluded 
from homeowner’s insurance 
policy.

However, insurance companies are required to 
offer a separate earthquake insurance policy at 
time of homeowner policy sale.

47ICC East Bay, November 12, 2024
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WHEN M6.7 NORTHRIDGE 
EARTHQUAKE STRUCK IN 1994:

48

• One of the costliest natural disasters in U.S. 
history.

• Caused $20 billion in residential damage.
• Destroyed or severely damaged thousands of 

single-family homes.
• Left about 22,000 people homeless.
• Most insurance companies stopped writing 

Homeowners insurance; prompted creation of 
CEA.

ICC East Bay, November 12, 2024
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Governing Board: Governor
Insurance Commissioner
State Treasurer

Assembly Speaker
Senate Rules Chair

A not-for-profit provider of residential earthquake insurance
Publicly Managed • Privately Financed
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Privately Financed:

Non Voting:

1,132,605 Policyholders

Governor 
Gavin Newsom

Insurance 
Commissioner 
Ricardo Lara

State Treasurer
Fiona Ma

Assembly Speaker 
Robert Rivas

Senate Rules 
Chair
Mike McGuire

Mission: Educate
Mitigate
Insure

ICC East Bay, November 12, 2024
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CEA Participating Insurers

50ICC East Bay, November 12, 2024
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CEA Insurance Claim Paying Capacity and Mitigation Funding

Annual Transfer to Loss 
Mitigation Fund
5% of investment income ($5 million 
maximum)
$ 5 Million  (not to scale)

CEA Claim Paying Capacity

$20.1 Billion 

Capital Reserves
Invested per CEA investment policy

$ 6.1 Billion

ICC East Bay, November 12, 2024
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CEA Mitigation
Standards    Research    Incentives

52ICC East Bay, November 12, 2024
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FEMA P-1100 Pre-Standard – Earthquake Vulnerabilities
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Crawlspace Walls Living-space-over garage Hillside House Chimney

ICC East Bay, November 12, 2024

CRMP Grant Programs Available
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2014 M6.0 South Napa Earthquake
Crawlspace Walls and Unbraced Water Heater Vulnerability

54ICC East Bay, November 12, 2024
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Mitigation Research – Quanitification of Savings for Retrofitted House
PEER Cripple Wall Damage Project (2020)
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M 7.0 Scenario Earthquake in SF:
Retrofitted two-story house with wood siding would 
have $200,000 less damage (based on $200/SF 
replacement cost)

Figure 1. Estimated average savings for four generic house 
types in four scenario earthquakes.
*Note: Savings are average repair costs avoided in thousands of 
2019 US dollars. Values assume a one-story 1,200 sq.ft. house 
(UPPER) and a two-story 2,400 sq.ft. house (LOWER), at a 
construction cost of $200 per sp.ft. Potential savings depend on 
the actual size, age, location, and configuration of the house, the 
quality, and types of construction materials, the intensity of 
earthquake shaking, and regional construction market conditions. 

ICC East Bay, November 12, 2024

X 2.5

$500
k
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Mitigation 
Incentive Programs

CEA jointly manages the California Residential 
Mitigation Program (CRMP) with Cal OES through a 
Joint Powers Agreement (JPA). 

56ICC East Bay, November 12, 2024
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CRMP Single-Family Crawlspace Retrofit Grant Programs

ICC East Bay, November 12, 2024 57

Funded by $84m FEMA HMGP grants
Open to owner-occupied houses in select ZIP Codes

Funded by CEA
Open to policyholders in select ZIP Codes

57

814 ZIP codes

Earthquake Brace & Bolt

EarthquakeBraceBolt.com

Registration Open:
January 10, 2024 – February 21, 2024 

San Andreas Fault EBB Locations
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California Residential Mitigation Program Retrofit Grants - Earthquake Brace + Bolt 
Earthquake Brace + Bolt Retrofit - EBB
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Earthquake Brace + Bolt Program:

• Retrofits crawlspace with plywood 
bracing and new bolting

• Provides up to $3,000 grant
• Currently requires owner-occupied
• In select ZIP Codes with high 

seismic hazard
• Has collected important data:
◦ Retrofit averages $5,200 in CA
◦ More expensive in Northern CA
◦ Number of retrofitted houses in a City

ICC East Bay, November 12, 2024

REGISTRATION OPENS JANUARY 2025
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Get Prepared · April  7, 2021 60

The supplementary grant:

• Will provide, in most cases, 
100% OF THE FUNDS 
needed

• Offered in all EBB ZIP Codes

EBB Program includes 
supplementary grants 
for income qualifying 
households.

Program ZIP Codes
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Short Cripple Wall Requires Framing Clips, Foundation Plates, and Plywood
Earthquake Brace + Bolt
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Crawlspace Before Retrofit Crawlspace After Retrofit

Foundation plate

Plywood brace

ICC East Bay, November 12, 2024

61

CRMP Single-Family Retrofit Grant Programs
EBB, CEA BB, and ESS

ICC East Bay, November 12, 2024 62

Funded by $5m FEMA HMGP grants
Registration re-opens October 15, 2024
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Living-Space-Over-Garage (Soft-Story) Found in Pre-2000 Houses
Earthquake Soft-Story (ESS)
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1971 San Fernando EQ 1989 Loma Prieta EQ

1994 Northridge EQ 2014 Napa EQ
ICC East Bay, November 12, 2024

63

Earthquake Soft-Story (ESS)
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Plywood or OSB 
on first-floor walls

H
ar

dy
 F

ra
m

e

New steel shear walls either 
side of garage door opening

ICC East Bay, November 12, 2024

Adding the earthquake protections found in new houses
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CRMP Multi-Unit Retrofit Grant Program
EMR

ICC East Bay, November 12, 2024 65

Funded by $40m FEMA BRIC grants
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Multi-Family Soft-Story Retrofit Program

66

Northridge Meadows Apartments – Northridge M6.7 Earthquake 1994

Ph
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o 
cr

ed
its
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ICC East Bay, November 12, 2024
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Multi-Family Soft-Story Retrofit Program

67

Steel frame around garage door opening
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ICC East Bay, November 12, 2024
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2014 M 6.0 Napa Earthquake

ICC East Bay, November 12, 2024 68

Unretrofitted – Red Tagged Retrofitted – Green Tagged
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2022 M 6.4 and 2023 M 5.4 Ferndale Earthquakes

ICC East Bay, November 12, 2024

Unretrofitted – Red Tagged Retrofitted – Green Tagged
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Thank You.
CaliforniaResidentialMitigationProgram.com

Earthquakebraceandbolt.com
EarthquakeSoftStory.com
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Q&A
To be notified of future events and recordings, join ECA (free!):
EarthquakeCountry.org/join

Questions? 
info@earthquakecountry.org

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

California Earthquake Country Alliance
December 4, 2024

2004 Indian Ocean Tsunami 20th Anniversary: 
Lessons learned and implications for California

Dr. Laura Kong
Director

International Tsunami Information Centre (ITIC)

72

http://www.earthquakecountry.org/join
mailto:info@earthquakecountry.org
http://www.surveymonkey.com/r/T2JXLDV


FACT 1:  Dangerous Earthquakes & Tsunamis

Click below
for video

EQ-Tsunami
1901-2021

73

UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Centre

FACT 2:  Deadly Tsunamis – Distant to Local

q 80% caused by earthquakes
q Most local (< 1 hr) or regional (1-3 hrs).  Globally cause 90% of deaths
q But great earthquakes destroy everywhere – across basins

HISTORICAL TRANS-OCEANIC DISTANT TSUNAMIS HISTORICAL LOCAL / REGIONAL TSUNAMIS

JAPAN 2011

CHILE 
1960

USA 1700

INDONESIA 
2004

PORTUGAL 1755 
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UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Centre

Fact 3:  Tsunamis are apolitical

q DANGER CONTINUES 
FOR MANY HOURS

q HIGH FATALITY 
HAZARD

q GLOBAL IMPACT –
blind to political boundaries

167,540

Somalia - 289 8,212

16,269

35,322

Myanmar - 61

Tanzania - 13

Seychelles - 2

Kenya - 1

75

Maldives - 108

Casualties Data source:  NOAA/NCEI, 2024

Ø Locally, arrives in minutes 
Ø Distant, travels hours    

across ocean basin

26 Dec 2004: Indian Ocean tsunami
228,000 deaths in 15 countries (citizens >53 countries).             
1 million displaced. USD >10 billion material losses

Yemen - 2

Bangladesh - 2

South Africa - 2

Madagascar - 1

75

UNESCO/IOC-NOAA 
International Tsunami Information Center

Historical Effects from 2004 Indian Ocean Tsunami

o Up to 50.9 m runup in Banda Aceh, 1-2 m sea-level gauges (Sri Lanka, India, 
Seychelles, Oman, South Africa, Indonesia, Thailand, Maldives, but none available in real-time for tsunami warning

o Measured in Atlantic and Pacific
o Rupture length 1200+ km, Avg fault displacement 10–15 m (up to 20 m. 

hard copy:  email itic.tsunami@noaa.gov.  digital at https://www.ncei.noaa.gov/products/natural-hazards/tsunamis-earthquakes-volcanoes/tsunamis/posters

1.5m

5.4m

9.5m

4.4m

6.9m

3.3m

12.5m
4.4m

12m
50.9m

19.6m

4m

17.3m

2.4m
5.4m
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Haskell Line Source, Dislocation Source (Haskell, 1964)

2004 Sumatra earthquake 

Energy Release imaged by Japan HINET Array

Ishii et al., 2005
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M9+ earthquakes since 20th century

Updated Satake and Atwater (2007, Ann. Rev. Earth Planet. Sci.)
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UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

Giant earthquakes in the world

South America (Chile)
1960:  M 9.2-9.5          avg interval (fr paleoseismology)  ~ 300 yrs

North America (Cascadia)
1700:  M ~9.2              avg interval (fr paleoseismology)  ~ 500 yrs

Southern Kuril Trench
17th cent: Mw ~ 8.8   avg interval (fr paleoseismology)  ~ 400 yrs

Japan Trench
2011: Mw 9.0.            avg interval (fr hist seismology)  ~ 500 yrs 

Southeast Asia (Sumatra-Andaman)
2004: M 9.1-3            recurrence interval ~ a few 100 to 1000 yrs

79

“We cannot stop natural calamities, but we 
can and must better equip individuals and 

communities to withstand them.”
“Should disaster strike again,

and it will in some part of the world,
we must be able to say that                                      

we did everything humanly possible                        
to build resilient societies.”

Kofi Annan, UN Secretary-General, 2005
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GLOBAL TSUNAMI WARNING AND MITIGATION SYSTEMS
Intergovernmental Oceanographic Commission of UNESCO

www.ioc-tsunami.org

PTWS
Pacific Tsunami Warning
and Mitigation System

PTWC TSP
Pacific Tsunami Warning Center / 
NWS/NOAA of USA

ITIC International Tsunami 
Information Centre (USA, Chile, IOC)

1965-2004
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http://itic.ioc-unesco.org/index.php


We have gone a long way…

The Honolulu Observatory
renamed Pacific Tsunami Warning

Center PTWC First Master Plan
Indian Ocean

Tsunami 3 ICGs established1965

ITSU development

September 2005, Vina del Mar, Chile

The 20th Session of the ICG/PTWS-
XX decides to change its name to the 

Intergovernmental Coordination 
Group for the Pacific Tsunami 

Warning and Mitigation System 

ITSU renamed

ITSU
IOC/IV-6, International 

Aspects  of the Tsunami 
Warning System in the 

Pacific, Paris, November 
1965

1977

1989

2004

2005

1948 the Honolulu Magnetic Observatory, under the US 
Coast and Geodetic Survey (USCGS)established

1952.  The Japan Meteorological 
Agency started its national tsunami 
warning center

1965 - IOC Working Group on the International Aspects of 
the Tsunami Warning System in the Pacific, organized by the 
USCGS on behalf of the IOC, Honolulu, 27-30 April 1965

The tragedy brings world attention 
to the dangers of tsunamis in 
every nation and initiates the 
development of warning and 

mitigation systems in the Indian 
Ocean

Indian Ocean (ICG/IOTWS), 
Caribbean and Adjacent Seas
(ICG/CARIBE-EWS), 
Mediterranean and North Atlantic 
(ICG/NEAMTWS) (IOC/XXIII-11, 12, 
13, June 2005)
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Taking Action – Building the IO TWS – 2005

&ROM�#OMMITMENTS�TO�!CTION�
!DVANCEMENTS�IN�$EVELOPING�AN�)NDIAN�/CEAN�

4SUNAMI�7ARNING�AND�-ITIGATION�3YSTEM
)NTERGOVERNMENTAL�/CEANOGRAPHIC�#OMMISSION�OF�5.%3#/

����������
�

�
�

�
�

UNESCO IOC - take immediate action
2005: 4 mtgs (WCDRR Jan, IOC Mar, May, Jun, Dec (IOTWS)  
Interim (Mar 2005, PTWC, JMA), Full (3 IO TSP, 2013)

Where the First Wave Arrives in Minutes
Indonesian Lessons on Surviving Tsunamis Near Their Sources

Scene  1 2 3 4

5 6 7 8

9 10 11 12

WCDRR, Kobe, 2005
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UNESCO/IOC-NOAA 
International Tsunami Information Center

ITIC, SeismicReady 2009, after Japan Cabinet Office 2005 

END-TO-END TSUNAMI WARNING

EQ
T=0

TSUNAMI
T=20 min

ITIC, SeismicReady 2009, after Japan Cabinet Office 2005 
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UNESCO/IOC-NOAA 
International Tsunami Information Center

Building Resiliency:  Capacity Building, Training

ITP-FIJI, 2017 ITP-PNG, 2018 ITP-TONGA, 2019ITP-HAWAII IN CHILE, 2018 PEACE CORPS, SUVA ITP-INDONESIA, 2020

Importance of continual 
training to strengthen TWC 
decision-making skills:          
>> Tonga did well for 2022    

HTHH Volcano / Tsunami 
n In-Country (5) - 2009, 2010, 

2015, 2019
n ITP-Hawaii (14) - 2006, 2009, 

2011, 2014, 2016, 2018, 2019 

TWC & TWC SOPs, SOLOMONS, 2021

TWC, TER Standard Operating Procedures
Tsunami Evacuation Planning
In Country (1-wk), at ITIC (PTWC, Hawaii, 2-wk)
2005 – 2024, > 160 trainings
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System Needs:  Warning, Evacuation, Exercises

Fiji
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NEAMTWS
IOTWMS 
PTWS
CARIBE EWS

4
coordinated 
by the IOC 
UNESCO

Regional 
Systems

5 – NE Atlantic, Mediterranean 
3 – Indian Ocean 
4 – Pacific Ocean 
2 – Caribbean

13 Tsunami 
Service Providers 137 MS

36 – SIDS 
12 – African

have established 
National Tsunami Warning Focal Points/
National Tsunami Warning Centres

US National Tsunami
Warning Center

CENALT/France
IPMA/Portugal
INGV/Italy
KOERI/Turkiye
NOA/Greece

NEAMTWS

IOTWMS

InaTEWS/Indonesia

InaRTSP/Indonesia

ITEWC/India
JATWC/Australia

PTWS
PTWC/USA

NWPTAC/Japan
SCSTAC/China

CATAC/Nicaragua 
– trial operations

PTWC/USA
CATAC/Nicaragua –
trial operations

CARIBE-EWS

GLOBAL TSUNAMI WARNING AND MITIGATION SYSTEMS
Intergovernmental Oceanographic Commission of UNESCO

www.ioc-tsunami.org

ITIC
CTIC

IOTIC

NEAMTIC

NEAMTIC
IOTIC
ITIC
CTIC

4 Regional Tsunami 
Information Centres

Supporting 
the Regional 

System
After Frolov, 2023, IOC update 2024

2013 -2023
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Palu, Indonesia Sunda strait, Indonesia Tonga2011

The Group decided to establish a 
specific Ad Hoc Team on Meteo-

tsunamis &Ad Hoc Team on 
Tsunamis Generated by Volcanoes

2011 Tōhoku
earthquake 

and 
tsunami

2015

2018

2018
2022

Inter-ICG Task Team on Hazard 
Assessment Related to Highest 
Potential Tsunami Source Areas

Volcano generated tsunami

Landslide generated tsunami

December 18, 2018 December 30, 2018

2016 ->Recent case studies demonstrated complexity 
and variability, as well as importance of other types of 
tsunami sources and that earthquake generated 
Tsunamis can happen in any subduction zones.

Minamisoma, Fukushima prefecture, Japan. 2011
March 11, Mw 9.0, Honshu, Japan earthquake and
tsunami. (Credit: AFP/AFP/Getty Images.)

Photo 1. Damaged sea level station the 
day after the 27 February 2010 tsunami, 
Talcahuano, Chile 
Photo by Rodrigo Núñez Gundlach

2010
Chile
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Source: National Oceanic and Atmospheric Administration

OCEAN DECADE TSUNAMI  PROGRAMME
A SAFE OCEAN – Tsunami Warning faster, accurate

● Fill in identified gaps

● New technologies -
SMART sensors on 
cable 

● Expand access, 
availability, analysis    
of real-time sea level, 
seismic, GNSS data

● Map 100% of coastal 
waters for inundation 
forecasting

● Ensure all NTWCs  have 
access to data, tools, 
communication, 
protocols &   TRAINING
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T H E  M A I N  S O C I E TA L  O U TC O M E

OF COMMUNITIES AT RISK                
OF TSUNAMI PREPARED FOR                
AND RESILIENT TO TSUNAMIS

TO MAKE 

100%
BY 

2030

OCEAN DECADE TSUNAMI  PROGRAMME
A SAFE OCEAN – Resilient Communities

World Tsunami Awareness Day - 2021
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Education
Practioners & 

Promoters

Warning
Center, 

Research
Scientists

Disaster 
Management 

Officials
Prepared
Community

Assessments
Models

Forecasts

Research

Innovations

GOAL:  Disaster-resilient community
TSUNAMI READY

Evacuation

Adaptation
Facilitation & moderation

Indonesia, I. Rafliana, 2008
ITIC, L. Kong 2013

Disaster Management Plan

SOPs

Disaster Decision Support 
System
Early Warning

Translations

Facilitation & advocacy

Detection

Curriculum  & Materials Development

COMMUNITY PREPAREDNESS
IS COLLABORATIVE

92



Stakeholders (Govt, Civil Society, NGO, Private Sector, and many others)
work to build Tsunami Resilient Community

TSUNAMI ALERTING
Pacific, Indian Ocean, Caribbean, Mediterranean                                          

Tsunami Service Providers, National Tsunami Warning Centers

TSUNAMI 
SCIENTISTS

University and 
Govt Researchers

GLOBAL
REGIONAL
NATIONAL

EMERGENCY 
MANAGERS
Civil Protection

Local Authorities 

Global Tsunami Hazard Mitigation
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UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

California Earthquake Country Alliance
December 4, 2024

Thank you

Dr. Laura Kong
Director

International Tsunami Information Centre (ITIC)
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Q&A
To be notified of future events and recordings, join ECA (free!):
EarthquakeCountry.org/join

Questions? 
info@earthquakecountry.org

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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Governor’s Office of Emergency Services

and
California Geological Survey

California Tsunami Program
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http://www.earthquakecountry.org/join
mailto:info@earthquakecountry.org
http://www.surveymonkey.com/r/T2JXLDV


Notable Recent Tsunamis Impacting 
the U.S. West Coast

Japan - March 2011Chile - Feb 2010Samoa - Sept 2009 BC Canada - Oct 2012

Chile - Sept 2015 Alaska - Jan 2018 Tonga - Jan 2022
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Why Do I Need to Know About Tsunamis?

99

Tsunami’s Can Cause Damage On Land:

üFlooding/Water Surge
üErosion
üFloating Debris
üHazardous Materials/Hazardous Chemicals
üUtility Outages – Power, Water, Sewer

Tsunami Hazard

May 22, 1960, M9.5 Chile EQ 
Damage in Hilo, Hawaii
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How Do I Know if a Tsunami is Coming?
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Natural Warning Signs

• Feel – Strong Earth Shaking
• See – Water Receding Exposing Sea Floor
• Hear – Loud Ocean Roar

If one or more Natural Warning Sign Occurs – Go Immediately to High 
Ground or Inland and Stay There

You May Only Have Minutes before a Tsunami Arrives.

Local Tsunami Threat

EQ triggered Submarine Landslide
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Earthquakes Near the Ocean
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Tsunami Warning System

DART System
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Tsunami Alert Notifications
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Tsunami Alert Tools

Twitter Notifications

NOAA Weather Radio

Register to receive Alerts and 
Emergency Information from Officials 

in your County:

https://calalerts.org/signup.html
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https://calalerts.org/signup.html


• Be Informed

• Be Prepared

• Get Involved

What Should I Do?

107

Are You in the Tsunami Zone?

Tsunami.ca.gov

Tsunamizone.org

https://hazards.fema.gov/nri/map
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Be Prepared
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Get Involved
Practice – Do a Drill

Move Inland or to 
higher ground

Follow Evacuation 
Route Signs

Listen to instructions 
from local officials

Be prepared to stay 
where you are for 
hours – possibly 2 days
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Evacuation Communication

Look for signs and maps showing you which way 
to walk to exit the tsunami hazard area.
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2025 
California 
Tsunami 
Preparedness 
Week
March 22-30, 2025

Goal: 1,000,000 
participants! 
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TsunamiZone.org
Tsunami.ca.gov
Tsunami.gov

Be Tsunami smart whenever 
you’re at the coast

California Tsunami Program 5/24/2023
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Yvette LaDuke
Earthquake and Tsunami Program Manager

California Governor’s Office of Emergency Services
Yvette.laduke@caloes.ca.gov

or
Todd Becker

Tsunami Program Specialist
California Governor’s Office of Emergency Services

Todd.Becker@caloes.ca.gov

Contacts
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mailto:Yvette.laduke@caloes.ca.gov
mailto:Todd.Becker@caloes.ca.gov


California Tsunami Preparedness Week

TsunamiZone.org/california

• March 22-30, 2025

• Activities coordinated locally 
across the state

• Register your activities, similar 
to ShakeOut participation.

• Hold a “Tsunami Walk”

• Become a TsunamiReady
Community

• Many ways to participate! 
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California Tsunami Preparedness Week

TsunamiZone.org/california

• Attend a publicly organized tsunami walk drill
• Organize your own tsunami walk drill
• Participate in a boat evacuation drill
• Attend a Public Lecture
• Put together a preparedness kit
• Make a family plan
• Establish an out of town contact
• Participate in a work-related tsunami exercise
• Attend a commemorative event
• Re-tweet Tsunami Preparedness Info
• Participate in a school evacuation drill
• Watch a tsunami preparedness video
• Attend an open house at museum/government office
• Print out a map of your evacuation zone
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TsunamiZone.org

Register your Tsunami Activities during 
Tsunami Preparedness Week 
(or any day of the year)

Tsunamizone.org/register

If you are having an event open to the 
public and/or news media, submit it 
here:

Tsunamizone.org/calendar
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•EarthquakeCountry.org
Terremotos.org
info@earthquakecountry.org

•TsunamiZone.org
info@TsunamiZone.org

Connect with ECA & TsunamiZone
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http://www.resilientworkplace.org/
https://www.tsunamizone.org/register/
https://www.tsunamizone.org/calendar/event_submit/
http://www.terremotos.org/
mailto:bayarea@earthquakecountry.org


Q&A
To be notified of future events and recordings, join ECA (free!):
EarthquakeCountry.org/join

Questions? 
info@earthquakecountry.org

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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Northridge 30th Anniversary Campaign
● SCEC is leading a year-long educational campaign to commemorate the 30th 

anniversary of the Jan. 17, 1994, Northridge earthquake

● Purpose: increase awareness about earthquake hazards, encourage preparedness 
and mitigation, and inform about self-protective actions and response skills. 

● Supporting Grants and sponsorships include:
○ Cal OES 

■ California Seismic Safety Commission
■ Earthquake Program via FEMA NEHRP 

○ California Earthquake Authority
○ Optimum Seismic
○ Other public/private partners

● Primary activity: Quake Heroes Expos, screenings, and other events

● Campaign website at EarthquakeCountry.org/northridge
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http://www.earthquakecountry.org/join
mailto:info@earthquakecountry.org
http://www.surveymonkey.com/r/T2JXLDV
http://www.earthquakecountry.org/northridge


ARCHIVAL NEWS 
FOOTAGE

CINEMATIC 
RE-ENACTMENTS

• 54-minute documentary featuring stories of people who 
experienced the 1994 Northridge earthquake in Los Angeles, 
and how they helped others 

• Key moments tied to the Seven Steps to Earthquake Safety

• Scientists and engineers share how they informed the public 
about what happened, inspected damage, and learned lessons 
for reducing future losses.

• Encourages viewers to become trained (CERT, CPR, etc.) so 
they are prepared to help others 

• Production sponsored by FEMA, NSF, USGS, Structural 
Engineers Association of Southern California, Simpson Strong-
Tie, Hero in You Foundation, Safe-T-Proof, and others

RETROSPECTIVE
INTERVIEWS

Quake Heroes
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Quake Heroes: Focus on Soft-Story Retrofitting
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Quake Heroes Expos
• Organized to motivate preparedness actions by large community 

groups, businesses, faith-based organizations, local governments, 
and their members, employees, and constituents.

• After viewing the film, attendees take actions at a
Seven Steps to Earthquake Safety resource and information 
fair where they can:
○ register for CERT and other trainings
○ receive free or low-cost disaster supplies & earthquake safety 

fasteners
○ learn about earthquake insurance & retrofitting
○ sign up for alerts
○ experience an earthquake simulator

California Seismic Safety Commission Grant to SCEC:

10 Expos in underserved communities across the state, through May 
2025 (including at least one event fully in Spanish, possibly also one 
in Chinese)  - now seeking partners / communities for these events.

Learn more at QuakeHeroes.org
123

Learn More and Connect

Learn how to host a Quake Heroes Screening or Expo:
QuakeHeroes.org

General Quake Heroes questions:
info@QuakeHeroes.org

Other resources or requests:
info@EarthquakeCountry.org
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http://www.quakeheroes.org/
http://www.quakeheroes.org/
mailto:info@QuakeHeroes.org
mailto:info@EarthquakeCountry.org


The Northridge Earthquake - 30 Years Later
A Catalyst for Engineering Resilient Communities

Webinar Series
EarthquakeCountry.org/northridge/events
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The Northridge Earthquake - 30 Years Later
A Catalyst for Engineering Resilient Communities

Episode 1: The January 17, 1994 Northridge Earthquake – Science & Engineering Aspects

Episode 2: Insurance Issues and Impacts Following the Northridge Earthquake

Episode 3: 30 Years of Progress in Quantification of Seismic Hazards

Episode 4: An Unexpected Milestone in Real-Time Loss Estimation

Episode 5: Legacies of the Northridge Earthquake in Disaster Recovery Planning & Policy

Episode 6: Northridge: The Catalyst for Resilience of Healthcare in California

Episode 7: Lessons learned about business losses and economic recovery –
The Northridge Earthquake as a catalyst for research and application

View all at EarthquakeCountry.org/northridge/events
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http://earthquakecountry.org/northridge/events
http://earthquakecountry.org/northridge/events


Episode 8: Rethinking Communication about Seismic Risk – Linking Knowledge 
to Action in Innovative Ways Since the 1994 Northridge Earthquake

Moderator: Louise K. Comfort, Visiting Researcher, University of California, Berkeley
Professor Emerita, Graduate School of Public & International Affairs, University of Pittsburgh

Speakers:  Ronald T. Eguchi, President and CEO, ImageCat, Inc.
Lucy Jones, Founder and Director, Dr. Lucy Jones Center for Science and Society

The Northridge Earthquake - 30 Years Later
A Catalyst for Engineering Resilient Communities

Webinar Series

Dec 18, 12-1pm: EarthquakeCountry.org/northridge30-webinar8
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Q&A
To be notified of future events and recordings, join ECA (free!):
EarthquakeCountry.org/join

Questions? 
info@earthquakecountry.org

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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https://www.earthquakecountry.org/event/northridge30-webinar8/
http://www.earthquakecountry.org/join
mailto:info@earthquakecountry.org
http://www.surveymonkey.com/r/T2JXLDV


Announcements

Short Announcements
from Attendees

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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What is something that you:
learned
will do
will use

will tell others
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http://www.surveymonkey.com/r/T2JXLDV


•EarthquakeCountry.org
EarthquakeCountry.org/socal

•Terremotos.org

•Twitter.com/eca
• info@earthquakecountry.org

Connect with ECA

Please take our survey:
Surveymonkey.com/r/T2JXLDV
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http://www.earthquakecountry.org
http://www.terremotos.org/
http://www.surveymonkey.com/r/T2JXLDV

