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FOREWORD

When the National Earthquake Hazards Reduction Program (NEHRP) began in
October 1977, two broad national goals were emphasized: 1) increasing
fundamental knowledge on all aspects of earthquakes and their effects, and 2)
applications of the earthquake-hazards-—knowledge base to reduce the risk from
future earthquakes. Primary responsibility for achieving these two goals is
assigned to the Federal Emergency Management Agency (FEMA), the lead agency,
the National Bureau of Standards (NBS), the National Science Foundation (NSF),
and the U.S. Geological Survey (USGS).

In 1987, the tenth year of the NEHRP, the four principal Federal agencies
convened three regional workshops to bring together from all over the United
States some of the "Champions" of research applications." One-hundred
Champions—-individuals who succeed in finding ways to use the earthquake-
hazards-knowledge base to enact and implement loss-reduction measures in their
communities—-met for the first time ever under the auspices of the NEHRP and
discussed their experiences during the past 10 years, identifying what had
happened and why. These experiences are summarized in this volume as a
permanent record for the four agencies (and others) to use in planning future
programs and in the adoption and implementation of seismic safety policies.

This volume is dedicated to all "Champions" of research applications.
Three recently deceased Champions are singled out for the many outstanding
contributions they made in long productive careers. They are Professor
Otto W. Nuttli, St. Louls University; E. Erie Jones, Executive Director,
Central U.S. Earthquake Consortium; and Robert B. Rigney, until his
retirement, the Administrative Officer, San Bernardino County, California.
These individuals left a permanent legacy of ideas, accomplishments, and
colleagues who have a strong committment to research applications.

We believe that many more Champions will emerge in the second decade of NEHRP.

Gary Johnson William Anderson

Federal Emergency Management Agency National Science Foundation
Richard Wright Walter Hays

National Bureau of Standards U.S. Geological Survey
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A REVIEW OF EARTHQUAKE RESEARCH APPLICATIONS IN THE
NATIONAL EARTHQUAKE HAZARDS REDUCTION PROGRAM: 1977 - 1987

by

Walter W. Hays
and
Paula L. Gori
U.S. Geological Survey
Reston, Virginia 22092
and
William J. Kockelman
U.S. Geological Survey
Menlo Park, California 94025

INTRODUCTION

This report is the first of two reports documenting the results
workshops involving 100 participants from throughout the Nation

September, and October 1987, under the auspices of the National Earthquake

Hazards Reduction Program (NEHRP). The purpose of the workshop was to review
some of the principal research applications that have been made throughout the
Nation since 1977--the year that the National Earthquake Hazards Reduction Act

(hereafter referred to as the Act) was enacted into law.

The Act called for an

integrated research and research-applications program, where the individual
components are described as follows:

l. Research

© 00 000 0o

o

Basic causes of earthquakes

Control and modification

Earthquake prediction

Reservoir-induced earthquakes

Earthquake effects (hazards)

Preparation of risk assessments and land—use guidelines

Methods of designing and building man-made works to resist earthquakes
Social and economic adjustments that would lessen the harm done by
earthquakes, and

Domestic and foreign experience with earthquakes

2. Applications

o

Enlightenment uses (public information and education on all aspects of
earthquakes and their effects)

Decisiommaking uses (information about seismic hazards and risk that
State and local governments can apply in building codes, land-use
guidelines, and financial incentives)

Practice uses (information about seismic hazards and risk that can be
applied to improve earthquake-resistant design, construction practices,
and preparedness planning)

The three workshops were organized by the U.S. Geological Survey (USGS). All

four principal agencies of the National Earthquake Hazards Reduction Program, the

National Science Foundation (NSF), the Federal Emergency Management Agency

200
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(FEMA), the National Bureau of Standards (NBS), and the USGS sponsored the

workshop.

They were designed to bring together people from various parts of the

United States who had provided leadership and attained explicit knowledge on the

research applications process.

WORKSHOP PARTICIPANTS

San Diego Workshop — The first workshop was held in San Diego, California, on

June 23-25, 1987. The scope was to review earthquake research applications in

California.

Dr.
Dr.
Mr.
Mr.
Dr.
Ms.
Dr.
Dr.
Mr.

Dr.
Mr.

Ms.
Mr.

Ms.
Dr.
Dr.
Mr.
Dr.
Mr.
Mr.
Dr.
Ms.
Mr.
Dr.
Mr.
Dr.
Ms.
Dr.
Dr.
Mr.
Mr.
Dr.
Mr.
Dr.
Dr.
Dr.
Mr.
Mr.
Dr.

Mihran S. Agbabian
Richard Andrews
Allen Asakura
Bruce Baird

Robert Brown

Jane Bullock

James F. Davis

A. J. Eggenberger
Richard Eisner

John Filson
Paul Flores

Laurie R. Friedman
James Goltz

Paula L. Gori
Walter W. Hays
Paul C. Jennings
Gary Johnson

Boris Karapetian
John Kariotis
William J. Kockelman
George Mader
Shirley Mattingly
Frank McClure
Joanne Nigg

Robert A. Olson
Risa Palm

Barbara Poland
Badaoui M. Rouhban
Roger E. Scholl
Stanley Scott
Roland L. Sharpe
Jogeshwar P. Singh
Karl V, Steinbrugge
Charles C, Thiel
Herbert Thier
Kathleen Tierney
L. Thomas Tobin
Kenneth C. Topping
John H. Wiggins

The participants were:

University of Southern California

Governor's Office of Emergency Services

City of Los Angeles

Safety Science, Inc.

U.S. Geological Survey

Federal Emergency Management Agency

State Geologist, California

National Science Foundation

Bay Area Regional Earthquake
Preparedness Project

U.S. Geological Survey

Southern California Earthquake
Preparedness Project

Federal Emergency Management Agency

Southern California Earthquake
Preparedness Project

U.S. Geological Survey

U.S. Geological Survey

California Institute of Technology

Federal Emergency Management Agency

Polytechnic Institute of Erevan, Armenia

Kariotis & Associates

U.S. Geological Survey

William Spangler & Association, Inc.

City of Los Angeles

Lawrence Berkeley Laboratory

Arizona State University

VSP Associates, Inc.

University of Colorado at Boulder

General Telephone and Electricity

UNESCO Division of Earth Sciences

Counter Quake Corporation

Institute of Governmental Studies

Engineering Decision Analysis Company, Inc.

Geospectra Inc.

Consultant

Telesis Consultants

California Earthquake Education Project

University of Southern California

California Seismic Safety Commission

Los Angeles City Planning Department

Crisis Management Corporation
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Denver Workshop - The second workshop was held in Denver, Colorado, on
September 9-11, 1987. The scope was to review earthquake research applications
in the Western United States (excluding California). The participants were:

Dr. John Aho CH2M

Dr. William Anderson National Science Foundation

Mr. Christopher Arnold Building Systems Development, Inc.

Ms. Genevieve Atwood Utah Geological and Mineral Survey

Mr. Jerold Barnes Salt Lake City Planning Commission

Dr. Marvin J. Bartholomew Montana Bureau of Mines and Geology

Dr. Patricia Bolton Battelle Seattle Research Center

Mr. Richard Buck Federal Emergency Management Agency

Ms. Jane Bullock Federal Emergency Management Agency

Mr. John P. Byrne Colorado Division of Disaster
Emergency Services

Mr. Brian Cowan Federal Emergency Management Agency

Mr. Hugh Fowler Washington State Department of Community
Development

Ms. Laurie R. Friedman Federal Emergency Management Agency

Ms. Paula L. Gori U.S. Geological Survey

Mr. Donald Gransback Hawaii Office of Civil Defense

Dr. James R. Harris J.R. Harris & Co.

Dr. Walter Hays U.S. Geological Survey

Mr. Gary Johnson Federal Emergency Management Agency

Mr. William J. Kockelman U.S. Geological Survey

Mr. Ray Lasmanis Washington State Department of Natural
Resources

Ms. Carole Martens University of Washington

Mr. Clark Meek Idaho Bureau of Disaster Services

Dr. Dennis Mileti Colorado State University

Mr. Monte C. Mingus Federal Emergency Management Agency

Dr. Joanne Nigg Arizona State University

Mr. Nicholas B. Nikas Federal Emergency Management

Dr. Linda Noson University of Washington

Dr. Risa Palm University of Colorado

Ms. Jane Preuss Urban Regional Research

Dr. Lawrence Reaveley Reaveley Engineers Associates, Inc.

Dr. Lidia L. Selkregg University of Alaska

Mr. Chuck Steele Federal Emergency Management Agency, Region X

Mr. Jim Tingey Utah Division of Comprehensive Emergency
Management

Mr. Jack Truby Colorado Division of Disaster Emergency
Services

Ms. Susan Tubbesing University of Colorado

Mr. Mike Webb Alaska Division of Emergency Services

Mr. Doug Sprinkel Utah Geological and Mineral Survey
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Knoxville Workshop — The third workshop was held in Knoxville, Tennessee, on
October 20-22, 1987. The scope was to review earthquake research applications in
the Eastern United States (including Puerto Rico and the U.S. Virgin Islands).

The participants were:

Mr. Robert L. Acerno
Dr. William Anderson
Professor Joyce Bagwell
Dr. James Beavers

Mr. Brian Cowan

Dr. David Elton

Ms. Julia I. Escalona
Dr. John Filson

Ms. Pamela Johnston Fischer
Mr. Ed Fratto

Mr. Jon Furst

Mr. Donald Geis

Dr. David Gillespie

Ms. Paula L. Gori
Professor Ajaya K. Gupta
Dr. Walter Hays

Mr. Richard Holt

Mr. William J. Kockelman
Mr. Robert W. Johnson, Jr.
Mr. Erie Jones

Dr. Charles Lindbergh
Ms. Ann G. Metzger

Dr. Jose Molinelli

Mr. Craig Neil

Mr. Russell A. Newman
Dr. Joanne Nigg

Mr. Douglas Nyman

Mr. Norman Olson

Ms. Susan Olson

Dr. Miguel Santiago

Mr. Jim Smith

Dr. Tsu L. Soong

Ms. Susan Tubbesing

Mr. Paul White

Ms. Corinne Whitehead

WORKSHOP PROCEDURES

The three workshops were unique in that no prior workshops had ever been convened

Federal Emergency Management Agency

National Science Foundation

Baptist College at Charleston

Martin Marietta Energy System, Inc.

Federal Emergency Management Agency

Auburn University

Federal Emergency Management Agency

Office of Earthquakes, Volcanoes
and Engineering

Geoscience Services

Earthquake Program Manager for the
Commonwealth of Massachusetts

Federal Emergency Management Agency

American Institute of Architects

Washington University

U.S. Geological Survey

North Carolina State University

U.S. Geological Survey

Weston Geophysical Corporation

U.S. Geological Survey

Tennessee Emergency Management Agency
Central United States Earthquake Consortium

The Citadel

Memphis State University
University of Puerto Rico
Maine Geological Survey

Tennessee Emergency Management Agency

Arizona State University
Nyman Associates
South Carolina Geological Survey

Kentucky Disaster and Emergency Services

University of Puerto Rico

Federal Emergency Management
Department of Civil Engineering
University of Colorado

Federal Emergency Management Agency
League of Women Voters of Kentucky

under the auspices of the NEHRP with the objectives of:

1., Determining what happened during the past ten years in a specific category of

research applications in a particular part of the Nation.

2, Identifying the principal causative factors controlling the outcome.
(Note: the elements of the research—applications process were the issue, not

success or failure.)
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Lacking a precedent, the following strategies were used to develop the workshop
and programs and to provide non-threating forums for exchange of information on
the research—applications process in each region. The principal strategies were:

1. The scope of each workshop was arbitrarily limited by the geographical
boundaries (that is, California, the west excluding California, and the east
including Puerto Rico and the U.S. Virgin Islands). This strategy focused
the discussion and kept the number of workshop participants small that is, 35
to 40 people.

2. In order to utilize established leaders in each geographic region, six people
in each region were invited to serve on a Regional Program Committee. Their
charge was to assist in the formulation of the workshop program for their
region. Also, they were asked to assist in the review of the final report
that would distill, synthesize, and integrate the findings of the three
individual workshops.

The Regional Program Committees were:

California

Mihran Agbabian Richard Andrews
Robert Brown Karl Steinbrugge
Kathleen Tierney Thomas Tobin

West (excluding California)

Genevieve Atwood Pat Byrne
James Harris Ray Lasmanis
Dennis Mileti Norman Olson

East (including Puerto Rico and the U.S. Virgin Islands

James Beavers Edward Fratto
Erie Jones Miguel Santiago
Richard White Risa Palm

3. The same themes were developed in each workshop program. Because the rates
of progress are different in each region, this strategy provided a means to
compare the research—-applications process now underway in each region.

4, One person, Dr. Joanne Nigg of Arizona State University, who has unique
knowledge and experience on the research-applications process, was asked to
give a key note presentation in all three workshops. This strategy gave all
participants equal access to the same source of information and established a
common framework of understanding.

In addition, a report by Robert Yin and Gwendolyn Moore entitled, The
Utilization of Research, was provided to all workshop participants to
supplement the information provided by Dr. Nigg. The research by Yin and
Moore was supported by the National Science Foundation.
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Individuals having specific experience and knowledge were nominated and
approved by the Regional Program Committees. These individuals were then
invited to prepare a paper in advance of the workshop. The papers were
disseminated and discussed at the workshop. Individuals were given 60 days
after their regional workshop to finalize their manuscripts for the
proceedings.

Each person invited to prepare a paper was asked to answer specific questions
in their paper and in their oral presentation. These questions were:

a) What were the planned and actual outcomes of the specific applications.

- What length of time and level of effort were involved?

- What were the scope and scale of the applications?

~ Who were the key players? Why?

- What was the funding history?

~ What were the internal and external motivating events (if any) that
stinmulated process.

b) What specific research studies contributed to the knowledge base required
for the applications?

-~ Who funded them?
~ What drove the applications—-the research or the needs?

c) What specific translation activities helped to facilitate the
applications? Who performed them?

d) What specific dissemination events contributed to the eventual success of
the applications?

- Which of these events were most significant to the eventual
successful applications?
—  Which events were not significant?

e. If the specific process for a given application could start over, what
factors, (people, programs, procedures, plans, etc.) would you change.

-  What would you do differently now because of your "perfect" hindsight
to ensure success?
-  Why?

This strategy ensured that all of the important factors would be identified
and evaluated.

In each workshop, three small discussion groups consisting of 10 to 15 people
were formed. This strategy gave everyone an opportunity to share information
and insights on the research—applications process.

Each discussion group had co-moderators (usually members of the Regional Program
Committee) and a recorder. The recorders were provided with the checklist shown

in Table 1 to facilitate identification of the principal causative factors
controlling the outcome of a particular research application.
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Table 1

Parameters

o Perceived need

o Internal advocates (advisors)

o External champions

o] Research products and findings well accepted by research community

(i.e., credibility of researcher to peers)
Interaction between researchers and users
User-friendly products
Information transfer mechanisms
Adequate dissemination of research results
Adequate funds for application
Incentives for applications
Lack of disincentives for application
Windows of opportunity
Perceived or actual legal liability

00O 000 O0O0O0OOo

WORKSHOP PROGRAMS

The programs of all three regional workshop were organized in the same way in
order to provide a common framework for comparing the same types of research
applications in various parts of the Nation. The sessions, objectives, and
speakers integrated for all three workshops are described below.

SESSION I: THE PROCESS LINKING RESEARCH AND RESEARCH APPLICATIONS IN THE
NATIONAL EARTHQUAKE HAZARD REDUCTION PROGRAM

Objective: To establish a basic framework of understanding of the four elements
of the research-applications process (i.e., the dynamic process that links
producers and users of information and leads to its utilization) and to give an
overview of the current understanding of why some applications have experienced
problems and lagged behind the increase in knowledge base.

Review of the current knowledge base on the overall research—applications
process.

-~ Joanne Nigg, Arizona State University

SESSION 1I: EVALUATION OF APPLICATIONS FOR ENLIGHTENMENT USES

Objective: To start with specific applications and to look introspectively at
the research—applications process to determine what happened, why it happened,
how long it took, and the problems that were or were not overcome.

24%
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APPLICATIONS: PUBLIC INFORMATION, AWARENESS, EDUCATIONAL, AND TECHNOLOGY
TRANSFER PROGRAMS

Southern California Earthquake Preparedness Project
-~ Paul Flores, Southern California Earthquake Preparedness Project

Bay Area Regional Earthquake Preparedness Project
—- Rich Eisner, Bay Area Regional Earthquake Preparedness Project

California Earthquake Education Project
—— Herbert Thier, California Earthquake Education Project, University of
California

Perspectives on Public Information and Awareness Programs in the Puget Sound,

Washington Area

—-—- Carol Martens, Seattle Earthquake and Education Project, University of
Washington

Perspectives on the State-Federal Partnership to Conduct a 5-year Program on
Regional Assessment of Earthquake Hazards in the Wasatch Front Area, Utah

—— Doug Sprinkel, Utah Geological and Mineral Survey

—— Jinm Tingey, Utah Division of Comprehensive Emergency Management

Earthquake Education Center, Charleston, South Carolina area
-- Joyce Bagwell, Baptist College at Charleston, South Carolina

Technology Transfer Development Council, Southeastern United States
—- Charles Lindbergh, The Citadel

A Regional Earthquake Information Center
-~ Ann Metzger, Center for Earthquake Research and Information

Perspectives on Developing the Materials and Knowledge Base for Design
Professionals and Fostering their Applications
—-— Don Geis, America Institute of Architects

APPLICATIONS: LEARNING FROM PAST EARTHQUAKES

Objective: To discern the impacts, if any, that important earthquakes
have had on:

1. Public awareness and concern,

2. Educational programs,

3. Policies of State, local, and Federal govermment with respect to siting and
regulation of construction and land use.

4. Federal, State, and local earthquake preparedness, and

5. Legislation with a goal of saving lives and reducing potential losses from
earthquake hazards.

Sixteen Years After the 1971 San Fernando Earthquake
—— Paul Jennings, California Institute of Technology

Eight Years After the 1979 Imperial Valley Earthquake
-- J. P. Singh, Geospectra Inc., Associates
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Four Years After the 1983 Coalinga Earthquake
—— Kathleen Tierney, University of Southern California

Perspectives 28 Years After the August 18, 1959, Hebgen Lake, Montana Earthquake
—— Mervin J. Bartholomew, Montana Bureau of Mines and Geology

Perspectives 23 Years After the March 27, 1964, Prince William Sound, Alaska
Earthquake
-— John Aho, CH2M Hill

Perspectives 22 Years After the April 29, 1965, Puget Sound, Washington
Earthquake
—-= Linda Noson, University of Washington

Perspectives 222 Years After the November 18, 1755, Cape Ann, Massachusetts
Earthquake
—= Richard Holt, Weston Geophysical Corporation
—— Ed Fratto, Massachusetts Civil Defense Agency and Office of
Emergency Services

Perspectives 175 Years After the 1811-1812 New Madrid Earthquakes
—— James Beavers, Martin Marietta Energy Systems, Inc.

—— Erie Jones, Central United States Earthquake Consortium

—- Corinne Whitehead, League of Women Voters of Kentucky

Perspectives 101 Years After the August 31, 1886, Charleston, South Carolina
Earthquake

—- Joyce Bagwell, Baptist College at Charleston

-~ Norman Olson, South Carolina Geological Survey

~= Charles Lindbergh, The Citadel

-~ Paula, Gori, U.S. Geological Survey

Perspectives 69 years after the October 11, 1918, Mayaguez, Puerto Rico
Earthquake
~— Miguel Santiago, University of Puerto Rico at Mayaguez

APPLICATIONS: STIMULUS FOR ACTION

Perspectives and discussion of the factors that stimulate action
—— Charles Thiel, Telesis Consultants

SESSION III: EVALUATION OF APPLICATIONS FOR DECISIONMAKING USES

Wasatch Front, Utah

-—- Genevieve Atwood, Utah Geological and Mineral Survey
—— Jerold Barnes, Salt Lake City Planning Commission
~— Larry Reaveley, Reaveley Engineers and Associates

Massachusetts

—-— Ed Fratto, Massachusetts Civil Defense Agency and Office of Emergency
Services
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Charleston, South Carolina
-- Dave Elton, Auburn University

San Juan, Puerto Rico
—-— Jose Molinelli, University of Puerto Rico at Rio Piedras

Virgin Islands
—- Pamela Johnston-Fischer, Formerly Coordinator of Virgin Islands Disaster
Programs

Six Cities in the Central United States
—— Brian Cowan, Federal Emergency Management Agency
-~ Corinne Whitehead, Federal Emergency Management Agency

SESSION IV: EVALUATION OF APPLICATIONS FOR PRACTICE USES

To identify the changes in practice that have occurred in the past decade in the
United States and discern the likely trends of change for the next decade.

APPLICATIONS: REGULATION OF LAND USE

Utilization of Seismic Microzonation Principles
~— Charles Thiel, Telesis Consultants

Land-Use Plans Generated by Seismic Safety Elements
-- George Mader, William Spangle & Associates

Implementation of Land-Use Practices For Earthquake Hazard Mitigation in Provo,
Utah and Bellingham, Washington
-- Patricia Bolton, Battelle Human Affairs Resource Center

Utilization of Ground-Shaking and Ground-Failure Hazard Maps in Utah
-- Larry Reaveley, Reaveley Engineers and Associates
——- Jerold Barnes, Salt Lake City Planning Commission

Utilization of Tsunami Hazards Maps in Alaska
~— Jane Preuss, Urban Regional Research

APPLICATIONS: THE BUILDING CODE PROCESS

The Process of Introducing New or Improved Seismic Design Provisions in the
Western United States
~~ Chris Arnold, Building Systems Development, Inc.

Utilization of Seismic Risk Maps (zone maps) and the Building Code Process:
1) Utah, 2), Washington, 3) Alaska, 4) Nevada, 5) Montana, 6) other
Western States

-- Jim Harris, J. R. Harris & Co.

Perspectives on Seismic Risk Maps (Zoning maps) and The Building Code Process in

the Eastern United States
—— James Beavers, Martin Marietta Energy Systems, Inc.
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The Process of Designing, Low-rise Buildings
—-— Ajaya Gupta, North Carolina State University

APPLICATIONS: DESIGN OF LIFELINE SYSTEMS

Perspectives on Improving Earthquake Resistant Design of Lifeline Systems
—— Douglas Nyman, Nyman Associates

Hazardous Building Ordinance in Los Angeles
—— John Kariotis, Kariotis and Associates

Guidelines for Evaluating the Needs for Strengthening and Repair of Existing
Buildings in the University of California System
—-— Frank McClure, Lawrence Berkeley Laboratory

APPLICATIONS: RETROFIT OF EXISTING BUILDINGS AND DESIGN OF NEW BUILDINGS

Experiences with Strengthening and Repair of Existing Buildings and
Considerations for Damage and Loss control

1. Los Angeles Area
—— Al Asakura, City of Los Angeles Department of Building & Safety

2. Northern California
-~— Roland Sharpe, Engineering Decision Analysis Co., Inc.

3. Long Beach, California
~— John Wiggins, J. H. Wiggins Company

The Process of Dealing with Existing Hazardous Buildings In Utah: Stengthening,
Retrofit, and Base Isolation Options
——- Larry Reaveley, Reaveley Engineers and Associates

The Process of Existing Hazardous Buildings in the Eastern United States:
Strengthening Retrofit, and Base Isolation Options

~——- Tsu L. Soong, State University of New York at Buffalo

—-- Richard White, Cornell University

A Base Isolation System in the New San Bernardino County Services Building --
—— Ken Topping, City of Los Angeles Planning Department

Private Sector

-~ Barbara Poland, Business and Industry Council for Emergency Planning and
Preparedness

-~= Roger Scholl, URS Engineers

APPLICATIONS: THE IEGISLATIVE PROCESS FOR ACHIEVING EARTHQUAKE HAZARD REDUCTION

Utah
-— Genevieve Atwood, Utah Geological and Mineral Survey
—— Lorayne Tempest-Frank, Utah Division of Comprehensive Emergency Management
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Washington
—- Ray Lasmanis, Washington Department of Natural Resources
—- Hugh Fowler, Washington Department of Community Development

Hawaii
—— Don Gransback, Hawaii Civil Defense

Alaska
-- Lidia Selkregg, University of Alaska

California
—-— L. Thomas Tobin, California Seismic Safety Commission

APPLICATIONS: MITIGATION, RESPONSE, AND RECOVERY PLANNING

Response and Recovery Planning with Consideration of the Scenario Earthquakes
Developed by California Division of Mines and Geology

-- Shirley Mattingly, City of Los Angeles

-- Richard Andrews, California Office of Emergency Services

The Southern California Earthquake Forecast and the Parkfield, California
Earthquake Prediction
-- Jim Goltz, Southern California Earthquake Preparedness Project

Response and Recovery Planning in St. Louis
—- David Gillespie, Washington University

Response Planning in Tennessee
-= Russell Newman, Tennessee Emergency Management Agency

The papers prepared for the three regional workshops follow in the next section
of this report. Interpretation of the papers and recommendations of workshop
participants will be contined in a separate publication.
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FRAMEWORKS FOR UNDERSTANDING KNOWLEDGE DISSEMINATION AND
UTILIZATION: APPLICATIONS FOR THE NATIONAL EARTHQUAKE
HAZARDS REDUCTION PROGRAM

Joanne M. Nigg
Arizona State University

Tempe, Arizona

The question of how to successfully apply research findings
to reduce earthquake hazards is indeed a complex problem. There
are several issues that must be considered when answering this
question: Which research results are to be applied? When there
are competing or conflicting research findings, as there almost
assuredly will be, who will determine which are valid? Who, if
anyone, will be responsible for prioritizing the problems which
these findings address? By whom are they to be applied? To what
purposes are they to be addressed--for enlightenment, practice,
or decision making uses? What characteristics are associated
with these different types of utilization? 1Is utilization always
the same, or does it change? To what extent is utilization
situation-specific and to what extent is it generalizable? Who
will benefit and who will be disadvantaged, or should these
questions of vested interest be of concern when the "public
interest" is being served by the application of research results?
To what extent can knowledge actually affect either practice or
policy? Do we, in fact, have an adequate amount of information
to answer these questions about research utilization?

Before we can begin to address these questions, it is
important to start with a set of common definitions of what is
meant by "utilization." Larsen (1980) reminds us that without a

standard terminology (which has been lacking in the field of

. ks (DOBY



knowledge utilization research), the comparison of research
findings is almost impossible. For example, research in this
area has frequently used the terms "research application,"
"technology transfer," "innovation diffusion," and "information
dissemination" (or any mixture of these terms) interchangeably.
What was being transmitted, however, and how it was being
transmitted were often quite different, which yielded different
conclusions about the factors and processes that affected the

successful adoption or utilization of knowledge.

DEFINITIONS AND COMPONENTS OF UTILIZATION

For this reason, the following definitions (abstracted from
Glaser et al., 1983) are being offered to provide some structure
for the remainder of this paper:

Knowledge-—-an idea, product, process, procedure, or program
of action.

Dissemination--the transmission of knowledge toward
potential users.

Utilization--the application of available knowledge by a new
user.

Whenever these terms are used, however, it will be important
to specify what form of knowledge is being discussed, how that
knowledge is being transmitted, to whom it is being transmitted,
by whom it is being transmitted, and what form the application is
expected to take. To better understand the need for this
specificity, let us look at each of these components of

utilization as they are related to the issue of earthquake hazard

reduction.
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Description of the Knowledge Being Transmitted

The "form" that knowledge takes will depend upon the use it
is expected to have. Research results, as reported in final
reports or technical papers, are usually not appropriate for
direct application by some user group. This basic knowledge must
be transformed in some way to make it more usable by an intended
user group. For example, Davis and Salasin (1979), in their
discussion of factors which are necessary and sufficient to
account for utilization within an organization, highlight the
importance of communicating about the proposed innovation (here
referring to a new technique) in a clear manner that provides
evidence for the workability of the proposed change (in language
and concepts understandable to those making the adoption
decision) as well as how it can be implemented.

Glaser and his colleagues (1983) discuss several factors
related to the "innovative element" (that is, the form into which
the knowledge is "packaged") that have been found to affect the
willingness to adopt by a user group.

Perceived Advantage. Adoption of an innovation or idea
(i.e., knowledge) by a user group is more likely if some
advantage--either personal or organizational--is perceived to
accompany it. For example, decision makers may be more likely to
adopt an innovation if they believe it could assist them to
resolve a persistent problem.

The adoption of an innovation may also have unanticipated
consequences (referred to by Rogers and Shoemaker [1971] as
"latent consequences") that could become defined by those

affected as disadvantages. For example, the adoption of a new
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technique or procedure may be perceived by practicing profession-
als as disadvantageous if their prestige or status within the or-
ganization is changed because of the proposed adoption, thereby
resulting in their resistance toward the innovation.

Another factor related to innovation resistance is the
professional's perceived devaluation of current knowledge or
skills. 1If, for example, new seismic design criteria are
recommended for inclusion in a community's building code, some
members of the engineering profession practicing in that
community may oppose the adoption of such criteria because their
experience with seismic design has been minimal, thus potentially
limiting their ability to compete for some projects. This
possibility could result in not just economic disadvantage but
professional embarrassment that one's engineering skills and
knowledge are somewhat deficient.

Kotter and Schlesinger (1979) have suggested four pertinent
approaches to overcoming this resistance, each of which is
related to the type of resistance encountered:

1. Education + communication--when resistance is due to the
diffusion of misinformation within the user group.

2. Participation + involvement--when those other than the
adopter have the power to resist.

3. Facilitation + support--when organizational role
responsibilities change or skill enhancement is needed.

4. Negotiation + agreement--when some group with consider-

able power to resist "loses out" if change takes place.
Compatibility. The greater the compatibility between the

new knowledge form and the users' values, norms, procedures, and

facilities, the greater their willingness to adopt the innova-
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tion. This seems to be especially true when the innovation can
be assimilated within the "professional ideology" of the adopter.
For example, the usefulness of earthquake loss estimation studies
may be widely supported by emergency managers because the results
of such research could improve their capability to respond to a
destructive seismic event, an activity which fulfills one of
their professionally-recognized responsibilities. It should be
recognized, however, that such support is often contingent on the
setting in which the professional lives and works. The emergency
manager in a community in a seismically active area is more
likely to see the need for such loss studies than is the manager
in a less active area.

Comprehensibility. A change or technique that is easily
understood by the potential user is more likely to be adopted.
Again, this points to the need to translate basic research
findings into forms that can be understood within the cognitive
and linqguistic frameworks routinely used by the targeted
receivers of the information. For this reason, Sundquist (1978)
talks about the need for both "academic intermediaries" and
"research brokers" who could stand between the researcher and the
policy maker (or other user) to translate the disciplinary jargon
in which most research results are couched into recommendations,
techniques, or information items that would be of more direct
applicability by a user group.

Practicality. Recommendations or techniques derived from
research findings are more likely to be adopted by users if those
users have the resources (funding, facilities, staff, and

expertise) available to put those suggestions into effect. Even
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if the new knowledge is understood by the potential user and is
expected to assist the user in fulfilling his/her professional
responsibilities, the suggestion is unlikely to be implemented if
the organization or the community lacks sufficient resources to
do so. For example, planning professionals in smaller, more
rural communities may see the value of microzonation as a non-
structural mitigation measure that could reduce direct exposure
of people and structures to liquefaction-induced dangers but be
unable to utilize such techniques due to a lack of personnel to
perform such assessments or the lack of a financial base which
would allow the community to hire someone with adequate skills to

perform the assessment.

Knowledge Transmitters

One of the most frequently cited reasons for the failure of
attempts to utilize research knowledge is the unsatisfactory
transmission of that knowledge by knowledge producers (usually
identified as academics or scientists). Szanton (1981), in an
extensive review of attempts by knowledge producers (in this case
academics) to advise local public officials on various policy
problems, concluded that overwhelmingly both knowledge producers
and utilizers considered the outcome of the advisement attempts
to be failures. Unusable advice, he stated, was not good advice.
From the perspective of the users, what frequently made advice
unusable was overly complicated analysis of data (frequently
referred to by academics as "elegant" analysis) and highly tech-
nical recommendations that were impractical (seen by the re-

searchers as examples of ingenuity, scholarly innovation, "break-
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throughs," and being on the "cutting edge" of their discipline).

To overcome these problems, Szanton identified several
guidelines for advisors of local government officials to follow.
Three of these are pertinent for this discussion of knowledge
transmitters.

1. Identify a client. Although this may seem a simplistic
suggestion, the identification of a targeted user who has the
capability to utilize the advice (or knowledge) presented may be
much more difficult than it appears. As mentioned above, the
information being transmitted must fit the perceptions, values,
and professional ideologies of the user, who also has to have the
ability and resources to adopt and implement the suggestions.

2. Learn from the client. In order to enhance the
likelihood of adoption, the knowledge producer must understand
the constraints within which the user organization makes
decisions. Weiss (1978) stresses the importance of understanding
the political climate of a community because of the limitations
it can place on the kinds of changes that are feasible, on how
quickly adoption of changes can take place, and what the costs
(social and political as well as economic) of the suggested
change entail. To gain this insight, Szanton points out the
necessity of developing a set of "working colleagues" within the
targeted user group.

3. Find internal champions. A "champion" is someone who
has credibility within the user group and who is willing to
promote the adoption of new techniques or practices. Champions,
Szanton observes, are more likely to actively promote the

innovation or change if they have been involved in or consulted
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with during the initial stages of the research development or
translation process.

Two characteristics of potential champions may be especially
desirable. Much of the innovation diffusion literature points
out that successful, well-respected professionals and
practitioners are seen as opinion leaders who can become
influential in promoting the adoption of new ideas and new
products (cf. Rogers, 1962). Also, role accumulators--those
persons who are active in many non-overlapping social networks--
are more likely to adopt innovations earlier and more frequently

(Glaser et al., 1983).

Knowledge Transmission

Throughout the knowledge utilization literature, direct
interpersonal communication between knowledge producers and users
is required for utilization to occur. 1In their studies of
knowledge utilization, Yin and his colleagues (Yin and Moore,
1985; Yin and Gwaltney, 1981) have stressed repeatedly the
importance of developing a network of two-way communication
between the knowledge producer and knowledge user. Upon
completing their analysis of the utilization of findings from
nine research projects, Yin and Moore (1985:70) state "the most
consistent pattern leading to utilization was the prevalence of
rich and direct communication between knowledge producers and
users throughout the design and conduct of the research project."
Figure 1 illustrates the complexity of a mutually influencing

network of researchers and potential users during the knowledge
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creation-dissemination process.



Fiecure 1.

AN ILLUSTRATION OF A MUTUALLY-INFLUENCING NETWORK
OF RESEARCH PRODUCERS AND USERS.,
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Havelock (1969), in discussing the importance of linkages
between producers and users, states the greater the overlap
(in terms of both the number and variety of types of contacts)
between the resource (or knowledge producer) system and the user
system, the more effective the diffusion of new ideas and
techniques will be. The redundancy of similar messages
transmitted through different channels should improve the
likelihood of acceptance of the message. Havelock also maintains
that the medium of linkage--that is, the channel or channels
through which information is disseminated--should be compatible
with the experience and style of the receiver to increase the
likelihood of positive acceptance.

Glaser and his colleagques (1983) reviewed an impressive body
of literature on the influence of informal communication
processes and concluded that the likelihood of utilization can be
enhanced when messages are transmitted from (1) professional
influentials, (2) those with enthusiasm about the benefits of
the outcomes of the utilization, and (3) liked or compatible
others in one's personal social networks.

To enhance the two-way flow of communication, however,
requires special investment and commitment on the part of the
research community to incorporate and respond to the concerns of
potential users throughout the research process. Szanton (1981:
60-61) discusses the reasons why this collaboration generally
does not occur.

Most faculty members are trained and accustomed to work

alone or, at most, in small groups of scholars in their own

discipline. But the analysis of a significant policy prob-

lem almost always requires several perspectives and a number
of disciplines. An academic working alone, or with only
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familiar colleagues, will therefore tend to respond merely

to a piece of a problem, and perhaps only a quite small

piece. As many have pointed out, moreover, most faculty
members are rewarded only as scholars and teachers, espe-
cially the former. The approval they seek is that of their
peers, and that depends on the quality and number of their
scholarly publications; the informal, nondisciplinary, and
often verbal communications most useful to a governmental
client do not qualify.

Some suggestions have been made to encourage the interaction
among researchers and users. Swanson (1966) suggests that these
informal, face-to-face interactions can be enhanced by first
identifying groups that already engage in information-exchange
and then by expanding the selective communication networks within
these groups. Yin and Moore (1985) propose four steps that
research investigators can take to increase utilization of their
results: (1) become active in associations to which both
knowledge producers and users belong; (2) when designing a
project, identify the specific groups that may use the research
results; (3) during the project, be sensitive to ways that the
research might be modified to meet emerging user needs or changed
problem definitions; and (4) plan to produce at least one product
that is aimed directly at a user group.

Besides these interpersonal exchanges during the research
process, Glaser and his colleagues (1983) have identified two
other situations in which two-way communication can take place to
enhance utilization. Conferences provide an opportunity for
researchers to present research findings or instances of exem-
plary practice in depth to potential users. With the possibility
to question researchers and clarify practices, practitioners are
much more likely to consider using the information presented than
they would be if exposed to a one-way flow of information (e.g.,
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a video tape, a movie, or a publication). Site visits allow
practitioners to participate in the demonstration of a new proce-
dure or technique to gain some direct experience. Such demon-
strations have been found to result in adoption especially when
explicit plans have been formulated to provide follow-up services

to participating practitioners.

KNOWLEDGE UTILIZATION AS A PROCESS

From the preceding discussion, it should be clear that the
perspective taken in this paper is that the application of knowl-
edge is not an event or outcome; rather, utilization is being
conceptualized as a process. The successful utilization of
research knowledge--whether from the physical, social, or engi-
neering sciences--depends on inputs, decisions, influences, and
interactions at crucial stages between the conduct of basic or
problem-focused research and the application of that knowledge to
reduce earthquake threats to the social and built environments.

Weiss (1979) discusses several different models of knowledge
utilization, four of which have some relevance for the purpose of this
workshop--the knowledge-driven model, the problem-solving model,

the interactive model, and the enlightenment model.

The Knowledge-Driven Model

This model, also referred to as the "research, development,
and diffusion (RD&D) theory" (cf. Guba, 1968), is the most
widely used in the field of utilization (Figure 2). It derives
from the natural sciences, and few examples of its applicability

for the social sciences can be found. This linear model assumes
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FIGURE 2. KNOWLEDGE-DRIVEN MODEL
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that if basic knowledge exists, its development and utilization
will naturally follow. From this perspective, the ultimate user
(who is generally not even identified or considered by the
researcher) is assumed to be passive during the research process
but will actively adopt the resulting innovation or use the
information once it is made available.

Yin and Moore (1985) have identified four conditions of this
"technology-push" process.

1. Applied research is conducted because of the prior
existence of basic research.

2. The need for the research is defined entirely by the
research investigator.

3. The research results are further contributions to
knowledge, with the major publications being academic
(or scholarly) ones.

4. When utilization occurs, the research often leads to
the development of a commercializable product.

Surely, much of the scholarly research conducted in the
areas of seismology, geophysics, geology, and engineering fall

within the domain of this model.

The Problem-Solving Model

This model is driven by the need to directly apply the
results of a specific study to a user's pending decision. The
expectation is that the research will provide empirical evidence
and conclusions that will aid in the solution of a policy or
technical problem. This linear sequence model (Figure 3) has
been characterized by Yin and Moore (1985) as a "demand-pull"
model.

In these instances, the user creates the need for the

research by proposing the problem that the researcher should be
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FIGURE 3. PROBLEM-SOLVER MODEL
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addressing and purposefully commissioning research to fill the
knowledge gap. The assumption is that because the user is the
primary motivator behind the research activity, implementation
would naturally occur once the research findings were made

available.

The Interactive Model

The emphasis of this model is on diffusion--the movement of
messages from person to person and system to system. The impor-
tance of informal communication within and across networks is at
the heart of this model. Unlike the first two models, this pro-
cess is not one of linear order, moving from research to an adop-
tion decision. Rather, it is a disorderly set of interconnec-
tions and two-way flows of communications and influences that
defies a neat, sequential diagram. Figure 1 presents a modified
version of this model.

Havelock (1969) developed a model (Figure 4) based on
Rogers' (1962) diffusion study findings to explain how various
information sources influence the decisions and behaviors of
individuals embedded in this complex matrix of relationships. Of
these communication influences, Havelock writes:

In terms of phases of adoption, the following generaliza-

tions seem to hold: impersonal sources are most important

during the "awareness" phase; during the "interest-informa-
tion seeking" phase the receiver may turn to an expert, to
the mass media, or to personal contacts as sources of infor-
mation. Personal sources, however, assume greater impor-
tance at the evaluation, or "mental trial" stage. Following
an actual trial, the individual tends to rely on his own

judgment regarding the value of the innovation (10-37).

Two of the seven factors which Havelock (1969) identifies as

significantly important in the dissemination/utilization process
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FIGURE 4, AWARENESS-ACTIVATED MODEL
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directly relate to the interactive model and its related communi-
cation influences. First, the structure of the relationships is
important. The greater the degree of systematic organization and
coordination between the resource and user systems, the more
likely it is that research knowledge will be utilized. Second,
the openness of components of the two systems is also important.
If there is a readiness to exchange information between and among
members of the research and user systems, utilization becomes
more likely. Havelock sees openness as both a prerequisite to
the establishment of linkages (discussed above) and a component
of a structure that makes utilization more feasible. The concept
of openness implies that users are not merely passive receptors
of information to which they are exposed (as is their characteri-
zation in the knowledge-driven model), but they actively engage

in information-seeking and information-exchange activities.

The Enlightenment Model
Enlightenment refers to the unconscious diffusion of
general research conclusions that ultimately change the ways the
public, decision makers, and practitioners come to define a
problem and its alternative solutions. This is the way that most
research, especially social science research, enters into the
policy arena. Neither information seekers nor decision makers
are seen as necessarily active participants in the dissemination/
utilization process. Weiss (1979) summarizes the model nicely:
There is no assumption in this model that decision makers
seek out social science research when faced with a policy
issue or even that they are receptive to, or aware of,
specific research conclusions. The imagery is that of

social science generalizations and orientations percolating
through informed publics and coming to shape the way in
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which people think about social issues. Social science
research diffuses circuitously through manifold channels--
professional journals, the mass media, conversations with
colleagues--and over time the variables it deals with and
the generalizations it offers provide decision makers with
ways of making sense out of a complex world (429).
From this perspective, then, research doesn't solve problemns.
Instead, it provides an intellectual setting of concepts,
propositions, orientations, and generalizations that can be used
by decision makers, who are likely to be quite distant from the
research process and the knowledge producers, to define their

problems and evaluate the options for coping with them (Weiss, 1978).

SUMMARY

Throughout the next few days of this workshop, the
appropriateness and applicability of these models will be
determined by the specification of the utilization components
each speaker has chosen. Who is the research producer, and how
does that investigator define her/his role with respect to the
dissemination or utilization of research findings? Who is the
expected user of research knowledge, and what factors will
influence whether that user is a passive or active receptor of
this new information? What structures or systems exist to
enhance knowledge transmission? What are the characteristics of
individuals, organizations, systems, and communities which
promote or inhibit the transmission and application of
information? What is the expected purpose to which the
information is to be applied--to change practice, to influence
policy making, or to enlighten people's ways of thinking about

earthquake threat and how to cope with it?
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INNOVATIVE PLANNING AND KNOWLEDGE TRANSFER: THE
HISTORY OF THE SOUTHERN CALIFORNIA EARTHQUAKE PREPAREDNESS PROJECT (SCEPP)

By
James D. Goltz and Paul J. Flores
Southern California Earthquake Preparedness Project
Los Angeles, California 90005

Vith passage of Assembly Bill 2202 (Vicencia) in September, 1980, the
Seismic Safety Commission was authorized to "initiate with the assistance
of other state, federal and local government agencies, a comprehensive
program to prepare the state for a major earthquake prediction." While
September, 1980, was significant for the SCEPP project witnessing as it did
the passage of legislation and the first Policy Advisory Board meeting, the
impetus for the program SCEPP was to pursue must be traced back at least
five years. Beginning about 1975, a series of events occurred which
significantly shaped the form the project would take as well as its mission
and program.

An event which generated greatly enhanced awareness of the earthquake
threat to southern California was the discovery and subsequent public
announcement of the "Palmdale Bulge" in early 1976. This large area of
uplifted land centered near the City of Palmdale was considered by
scientists to be a potential precursor to a major southern California
earthquake. The implications of the Bulge were subjects of intense news
coverage and stimulated official concern over the adequacy of preparedness
and response procedures at the state and local levels of government.

Shortly after announcement of the Palmdale Bulge, Dr. James Whitcomb, an
earth scientist at Caltech announced his prediction that a moderate sized
magnitude 5.5 to 6.5 earthquake could occur in the San Fernando Valley area
of Los Angeles within a year of April, 1976. Whitcomb’s prediction, which
wvas based on data unrelated to the uplift, served to intensify public
discussion and official concern. The work of another Caltech scientist,
Dr. Kerry Sieh further focused public attention on the earthquake threat to
southern California with his discovery that at least eight major earth-
quakes had occurred along the south-central San Andreas fault in the last
1,200 years. With an average recurrence interval of 145 years and the last
of these major earthquakes having occurred in 1857, it was estimated that
the yearly probability of the next major earthquake was 2 to 5 percent per
year and greater than 50 percent in the next thirty years.

Although the earthquake predicted by Whitcomb had not occurred within the
time period predicted and the Palmdale Bulge had lost some of its earlier
salience, sufficient national level attention had been drawn to the earth-
quake threat that it became a significant policy priority with passage of
the National Barthquake Hazards Reduction Act of 1977. The Act established
several objectives including development of earthquake resistant design
methods and procedures; the capability to predict earthquakes and charac-
terize seismic hazards; model codes in cooperation with state and local
officials and practicing professionals; and plans to prepare for, respond
to and recover from earthquake events. The agency designated to administer
the program was the Federal Emergency Management Agency (FEMA). Within
FEMA there was an initiative to develop a lead project in the earthquake
field in line with the mandate of the 1977 Act.
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It was clear to FEMA officials that such a project should be established in
California. The events and discoveries of 1976 had identified California
as the state with the greatest seismic risk. California also had, to a
greater extent than other states, developed policies toward earthquake
hazard mitigation and response. With a commitment to "cooperative federal-
ism," FEMA sought a state level ally with which to launch a federal-state
earthquake preparedness venture.

FEMA established, as its point of contact in California, Assemblyman Frank
Vicencia’s Assembly Subcommittee on Emergency Planning and Disaster Relief.
The Subcommittee had in 1979 conducted a review of California’s ability to
handle a major earthquake. The conclusion was that the state was unpre-
pared to cope with such an event and particularly lacking in its ability to
cope with an earthquake prediction. In discussions between FEMA and
representatives of Vicencia’s committee a basic outline of the federal-
state project evolved. Initially, the project has conceptualized as a
prototype prediction response program which would be developed by FEMA and
the state in cooperation with local governments in California.

President Jimmy Carter’s concern about the effects of a catastrophic
earthquake, stimulated by the May, 1980, eruption of Mount St. Helen’s, led
to a directive that the National Security Council examine the possibility
of a great California earthquake, existing preparations for such an event
and requirements for additional federal actions. In September, state
officials were briefed on the findings of the NSC study which concluded
that a great earthquake was increasingly probable, would cause extraordi-
nary damage and that no level of government was adequately prepared. One
recommendation of the study called for FEMA to establish "a small dedicated
staff in California to concentrate on earthquake preparedness .

In June, 1980, monthly meetings began in Los Angeles under the auspices of
the "Earthquake Prediction Planning Project." Those in attendance included
representatives of the City of Los Angeles, the State Office of Emergency
Services, the California Division of Mines and Geology, the Seismic Safety
Commission, the State Legislature and both regional and national offices of
FEMA. Out of these discussions emerged agreement that the geographical
area to be the focus of the federal-state project would be that subject to
the strongest shaking: a five county region which included Los Angeles,
Orange, Ventura, Riverside and San Bernardino. In July, agreement was
reached between state and FEMA officials on a funding level of approxi-
mately $1.5 million for a three year period. In the course of the summer
other details of what would become the SCEPP project were finalized: the
administrative agency would be the Seismic Safety Commission, a permanent
policy board would act as a board of directors for the project, the board
would appoint a manager for the project who would develop a work program
and oversee administration. With other important elements of the project
yet to be debated and decided, the legislature passed AB 2202 which was
signed by Governor Brown on September 11, 1980.
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EVOLUTION OF THE SCEPP PROGRAM

VWork Plan 1981-84: research and program development under the seismic
safety commission.

AB 2202 called for the initiation of an earthquake prediction response
program to be. administered by the Seismic Safety Commission. The
legislation stipulated that participation in the program include federal,
state and local levels of government and that the products of the program
be prototypes, transferable to other high risk areas of the state. At the
federal level, the National Earthquake Hazards Reduction Act was amended to
require FEMA to develop a prediction response plan which was to include a
prototype plan for one high-risk metropolitan area.

Within these broad parameters the SCEPP project continued to evolve. The
initial focus of planning was earthquake prediction, however, there were
consistent pressures to broaden the scope of the program to include
preparedness for unpredicted earthquakes as well. A second shift was in
response to federal legislation requiring a metropolitan planning emphasis.
Scientists had suggested that a five county region in southern California
which included the City of Los Angeles was the most vulnerable to a
catastrophic earthquake. Thus, SCEPP’s goal, as stated in the Projects’
first work plan was "to stimulate preparedness for predicted or unpredicted
catastrophic earthquakes in the most heavily populated portions of a five-
county region in southern California."

The Project’s objectives were to develop a prototypical planning process
and plans with selected local jurisdictions and private sector organiza-
tions ("planning partners") for responding to predicted or unpredicted
major earthquakes. SCEPP would also develop prototypical and transferable
earthquake education and information approaches and materials. Finally,
the Project was to develop a model comprehensive regional management system
for response to predicted or unpredicted catastrophic earthquakes. The
mechanisms for plan development, locally-based partnerships, were to
include a county, a large city government, a smaller city, private sector
entities and selected social groups or units.

Earthquake Prediction: Japan and the Asilomar Workshops

One of SCEPP’s first tasks in pursuit of prediction response planning was a
research trip to Japan to study the Japanese prediction system and transfer
relevant institutional models to the southern California planning region
and the United States in general. Upon their return, SCEPP staff planned
and carried out the Barthquake Prediction Warning/Communications Workshop.
The workshop, held December 1-4, 1981, was attended by 43 federal, state
and local officials as well as scientists and news media representatives.
The workshop provided a forum for presenting the findings and recommenda-
tions of the Japan research team and for discussion of four topic areas in
earthquake prediction. These areas included structure and organization for
a prediction warning and communications system, prediction warning termi-
nology, public warning, and prediction education and information. The
Japan trip and workshop resulted in SCEPP’s first reports or products: The
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"Japanese Earthquake Prediction/Preparedness Program" and "The Earthquake
Prediction Warning/Communications Workshop Proceedings."

The recommendations of these early reports on prediction mainly called for
broad national policy changes. The report on the Japanese prediction sys-
tem called for a higher priority for prediction efforts and preparedness in
the United States, greater coordination of federal and state hazard reduc-
tion programs, identification of long and short-term prediction for plan-
ning purposes and greater efforts to communicate prediction information to
the media and public. The Asilomar workshop recommendations were somewhat
more specific in suggesting that a terminology for expressing earthquake
potential be adopted by local, state, and federal agencies; that CEPEC and
NEPEC be asked to review the scenario outlined in the FEMA/NSC report and
validate that a long-term prediction was in effect for southern California;
that research into prediction related legal liabilities be conducted and
that an operational prediction monitoring system be outlined for federal
consideration. As a follow-up, SCEPP established the Earthquake Prediction
Varning/Communications Task Force in January, 1982, to promote implementa-
tion of the recommended actions. CRPEC and NEPEC were asked to evaluate
the NSC report and a letter was sent to USGS urging adoption of the pro-
posed terminology as a national standard.

Success in implementing these recommendations was limited. Initial
deliberations by CEPEC and NEPEC on the terminology resulted a decision by
CEPEC that endorsement of the terminology was a national issue and NEPEC
deferring the matter to the USGS. A SCEPP request that the prediction
review panels validate the long-term prediction for the southern San
Andreas met a similar fate. NEPEC did not give the FEMA/NSC scenario a
full evaluation and no official endorsement or validation was issued.
CEPEC regarded it as inappropriate for the state council to evaluate a
federal report. A somewhat more favorable outcome occurred on the
development of an operational earthquake prediction network as the USGS in
April, 1982, outlined a plan to design such a network.

Under a one year extension of the SCEPP project approved by the Governor in
July, 1983, prediction was to receive continued emphasis. A second
Asilomar Prediction Workshop was planned which had as its goal development
of a course of action which would lead to an Earthquake Prediction
Evaluation, Warning and Response System. The sixty-five participants
representing the scientific community, state and local government and the
private sector assigned recommended actions priority ratings of high,
medium and low, a time frame to report progress and a lead agency. The
recommendations assigned high priority included development of common
criteria for making prediction decisions; adoption of the Wallace/Davis/
McNally terminology by NEPEC, CEPEC, USGS, FEMA, OES and other agencies;
legislative changes to assure immunities for public entities in responding
to a valid earthquake prediction; a procedure for rescinding or extending a
prediction once issued and prediction response plans to be developed by all
governmental jurisdictions in seismically hazardous areas. In September,
1984, the Governor signed AB 3321 which amended several sections of the
Government Code to provide that the Governor may issue a warning as to the
existence of an earthquake or volcanic prediction and, upon such issuance,
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public entities and employees would have immunity from liability for
actions taken or not taken in response to the prediction.

Preparedness: The Planning Partners and Strategy for Transfer

The key objective of the SCEPP project was the development, in cooperation
with selected public and private sector planning partners, of prototypical
plans for responding to predicted or unpredicted catastrophic earthquakes.
The Vork Plan called for completion of such plans for a county, a large
city government, a small to mid-sized city government, selected entities of
the private sector and social groups or units by the fall of 1983. The
planning partner concept was based on a reciprocal and beneficial relation-
ship between SCEPP and the partner. SCEPP would provide guidance in devel-
opment of a jurisdiction or organization wide plan. The partner would pro-
vide commitment and resources mainly in-kind services including the forma-
tion of working committees to discuss common problems, share information
and coordinate plans.

San Bernardino County was an early choice to be the partner with which
SCEPP would develop a prototype county earthquake preparedness plan. San
Bernardino was the county with the greatest vulnerability to a great
earthquake along the southern San Andreas and had provided considerable
support for development and implementation of the SCEPP project. Some
steps toward preparedness had been undertaken by the county but much
remained to be done. In March, 1981, a Memorandum of Understanding between
SCEPP and San Bernardino County was signed followed on April 6 by approval
by the Board of Supervisors. The planning effort got underway with SCEPP
staff and members of several county committees addressing long-term
prediction, short-term prediction, immediate post-impact response and
short-term recovery.

Similarly, the City of Los Angeles was, from very early on the designated
large city partner. 1In July , 1982, an MOU was signed by SCEPP and the
City. It required the SCEPP-City effort to: complete the city’s draft
earthquake prediction response plan; coordinate with the Pre-Earthquake
Planning for Post-Earthquake Recovery (PEPPER) project; research and
propose action on federal disaster assistance, prediction related legal
authorities and liabilities associated with local government response and
earthquake insurance; stimulate small business and industry planning for an
earthquake; and develop emergency information and response information for
the handicapped. In September, the City Council approved and the Mayor
signed the agreement.

Security Pacific Bank became aware of SCEPP in the Summer of 1981 and
approached the Project for help in preparing the bank for a catastrophic
earthquake. While there was top management support for the partnership
with SCEPP, the subject of earthquake prediction was anathema to bank
executives. Nevertheless, a partnership with a major corporation with
headquarters in a high rise building in downtown Los Angeles was welcomed
by SCEPP. In the MOU signed by SCEPP and the bank in March, 1982, there
wvere two areas of planning emphasis. One was to develop a program of
earthquake preparedness, response and recovery for a catastrophic
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earthquake. The other was to prepare plans for minimizing structural and
non-structural damage in Security Pacific’s high-rise corporate head-
quarters and guidelines for employee safety.

Vith the San Bernardino, Los Angeles and Security Pacific partnerships
undervay, SCEPP approached the City of Westminster in QOrange County about
being the prototype small city. The city was represented on the PAB so an
arrangement was rapidly finalized in September, 1982. The agreement
centered on five areas. SCEPP was to assist the city in assessing the
threat posed by a magnitude 8.3 earthquake on the San Andreas; prepare a
draft, four-phase earthquake and earthquake prediction plan; review and
expand upon mitigation programs; explore strategies for involving citizens
and neighboring jurisdictions in preparedness programs and make available
to the city all information from parallel research done by SCEPP for other
planning partners.

These partnerships resulted in development of SCEPP’s core planning pro-
ducts as well as a number of other "transferable" materials. San
Bernardino’s extensive network of earthquake planning subcommittees pro-
duced documents which, after peer review and revision, became the
"Comprehensive Earthquake Preparedness Planning Guidelines -- County," the
"Neighborhood Self-Help Program Planning Guide" and "Guidelines for School
Earthquake Safety Planning." The Los Angeles partnership yielded the large
city prototype plan "Comprehensive Earthquake Preparedness Planning Guide-
lines -- Large City." Work with the City of Los Angeles also stimulated
research carried out by SCEPP staff which resulted in publication of
"Earthquake Insurance: A Public Policy Dilemma" and "Earthquake Prediction
Response: Legal Authorities and Liabilities." 1In response to provision in
the SCEPP-City MOU that the effort "stimulate private small business and
industry planning for an earthquake," SCEPP developed the "Guidelines for
Local Small Businesses in Meeting the Earthquake Threat" and an audio-
visual module and brochure which addressed business and industry prepared-
ness. Finally, the Los Angeles partnership produced a report entitled
"Earthquake Preparedness Information for People With Disabilities." The
partnership arrangement with Security Pacific Bank resulted in the "Compre-
hensive Earthquake Preparedness Planning Guidelines -- Corporate" and
material which was incorporated into a slide-tape module and brochure
entitled "Earthquake Preparedness in High Rise Office Buildings." Finally,
the Westminster partnership yielded the small city prototype plan
"Comprehensive Earthquake Preparedness Planning Guidelines -- City."

As a result of the work performed within the four partnerships and the
requirement that SCEPP products be transferable, a model planning process
vas developed by SCEPP with the assistance of TEMJAM Industries. The model
planning process included a ten-step approach to initiating an earthquake
preparedness program. It also called for the preparation of recommenda-
tions by planning committees and, upon adoption of those recommended
actions by the appropriate organizational authority, implementation. The
process includes education, training and an ongoing program of tests and
exercises to ensure the continued viability of the plan. The SCEPP
planning process recognized four phases or elements under which specific
actions were recommended. The first was long-term prediction response
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incorporating actions to be taken a few years to a few decades before the
earthquake occurrence. A second element was short-term prediction response
involving actions recommended for a greatly accelerated effort under the
time constraints of a few days to a few weeks before the earthquake. The
emergency response element included actions to be taken during the first
seventy-two hours to a few weeks after the earthquake. The fourth element
was short-term recovery with recommended actions for the first one to two
months following the earthquake. The planning process was incorporated
into a "Users Guide" which appeared as the first section of SCEPP’s
"Comprehensive Earthquake Preparedness Planning Guidelines."  The planning
process was also offered to SCEPP target audiences by way of a slide/tape
program entitled "The Planning Process: Preparedness in Earthquake
Country."

Vith SCEPP’s one-year extension approved by the Governor in July, 1983, the
Project, its PAB and the Seismic Safety Commission oriented themselves to
concluding planning efforts through a transfer of SCEPP products and plan-
ning strategy to appropriate users in the five county region. A committee
of the Policy Advisory Board called the Ad Hoc Committee on Transferability
Strategy began meeting in October, 1983. It was decided that SCEPP would
transfer its planning products and other materials to appropriate users
through a series of county-based earthquake conferences one of which was to
be held in each of the five counties in SCEPP’s planning region. At these
conferences SCEPP and its planning partners would discuss their experi-
ences, provide a fairly detailed introduction to the SCEPP planning process
and provide conference participants with the appropriate guides and
materials.

On March 15, 1984, the first of the transfer conferences was held,
co-sponsored by SCEPP and Orange County. The Orange County Board of
Supervisors had earlier passed a resolution which committed the county to
earthquake preparedness planning and endorsed the county-wide conference.
On April 4, a similar conference was held in Los Angeles County co-spon-
sored by SCEPP and the Emergency Preparedness Commission for the County and
Cities of Los Angeles. Over one thousand people attended the two con-
ferences which included the entire spectrum of potential SCEPP product
users. In the sessions which targeted local government, business and
industry, neighborhoods and community, and schools, participants were pro-
vided with an orientation to the SCEPP planning process and the products
developed under the partnerships.

Earthquake Education and Information

One of SCEPP’s four basic objectives was to develop prototypical and trans-

ferable earthquake education and information approaches and materials. The

Barthquake Hazards Reduction Act of 1977 had identified "public education

and involvement programs" as a basic element of earthquake preparedness.

The need for effective communication of hazard awareness and preparedness

1. The guideline for corporations and large cities contained three
elements: earthquake preparedness, emergency response and
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information was echoed in a number of studies and investigations including
a 1978 report by the Working Group on Earthquake Hazards Reduction of the
Office of Science and Technology Policy (Executive Office of the President)
and studies sponsored by the California Assembly, the National Security
Council and FEMA.

SCEPP’s role in the area of earthquake education and information was to
develop a long-term earthquake information program design and strategy.
Taking a systematic approach to the task, the Project first inventoried
available public information and educational material. An assessment was
then undertaken to determine the quality of this material. These steps
were followed by a needs assessment to identify appropriate target
audiences and an evaluation of alternative dissemination methods. The
final step was to develop a program design.

From June to November, 1981, SCEPP gathered preparedness related material
from a wide array of public an private sector agencies. The material
received was catalogued and included in the SCEPP library. The solicita-
tion of earthquake preparedness information and education resources also
resulted in publication of "Earthquake Public Information Materials: An
Annotated Bibliography." Review of the information acquired facilitated
the identification of information gaps and audiences not addressed by
existing materials. The information gathering exercise was also regarded
as a first step in the process of networking or establishing links with
information providing groups in the region.

The acquisition and review of available preparedness information and educa-
tion materials afforded an opportunity for evaluation and further needs
assessment. The SCEPP research team which visited Japan found that the
Japanese had a comprehensive, integrated program involving the schools,
media, government and industry. The education and public information
materials examined were found to be graphically interesting, simple to
follow and well integrated into earthquake planning efforts. In the United
States, as in Japan, there was a great deal of inexpensive or free material
available, however, this material was duplicative, poorly illustrated and
narrovly focused on the middle class homeowner. The SCEPP assessment also
revealed that California schools did not have an adequate earthquake educa-
tion curriculum. Drawving on various studies, it was found that greater
efforts wvere needed to raise public awareness of the earthquake threat and
that this awareness be combined with information featuring manageable "how
to" preparedness steps for individuals and groups. Several recommendations
came out of this assessment: SCEPP should advertise and disseminate exist-
ing materials which were clear, interesting and easy to follow; develop an
integrated awareness campaign which combines information and preparedness;
address information gaps; identify and establish links with earthquake
information providers; identify accessible informed sources for the media
and to maintain awareness of scientific advances and promote the credi-
bility of scientists in the public mind.

In determining appropriate means of dissemination and outreach, research

vas cited which emphasized the importance of repeated exposures in varied
formats communicated through multiple channels. Studies also indicated

()
“ =2 @OD&}



that many groups which were highly vulnerable: the elderly, disabled,
non-English speaking and socio-economically depressed were not being
reached with earthquake hazard information. SCEPP’s close examination of
existing research literature on education and information dissemination
resulted in several key recommendations. One called for establishment of
an earthquake information and planning center which would house active
outreach programs and link public education, preparedness and regional
computer-assisted management systems. It was also recommended that
materials be prepared in other languages and disseminated through
indigenous networks. A set of recommendations called for development of a
marketing approach to earthquake preparedness and awareness and their
dissemination. Finally, a series of target audiences was identified which
included: the news media (radio, television and print), public officials,
homeowners, apartment dwellers, residents of mobile homes, employees,
persons with disabilities, schools, southern California visitors,
hospitals, institutions of incarceration and the general public.

Several SCEPP products were developed to address the identified
dissemination needs and some of the target groups. The public relations
firm of Nelson and Visel, Inc. was retained by SCEPP to develop a strategy
for motivating the public to prepare for earthquakes and make
recommendations on how a marketing approach could be applied to earthquake
preparedness. In May, 1983, SCEPP published "Earthquake Preparedness in
Southern California: A Marketing Approach." A number of slide-tape
modules were produced including "Earthquake Preparedness in Mobile Home
Communities," "The Earthquake Threat: Living in Apartments," and
"Earthquake Preparedness in High-Rise Office Buildings." Brochures
addressing apartment and mobile home dwellers and employees who work in
high-rise office buildings were also developed. In addition, brochures
vere designed which addressed two additional target groups: the disabled
and southern California visitors. Slide-tapes and brochures directed to
the preparedness needs of apartment and mobile home residents, the disabled
and southern California visitors were translated into Spanish.

As the fipal step in development of a long-term strategy, SCEPP published
in March, 1983, the document "Earthquake Public Information and Education
Program Design." It incorporated the results of SCEPP's education and
public information literature review, the evaluation of this literature,
the assessment of dissemination methods and called for a five-year phased
program to increase earthquake preparedness in all sectors of the
population.

Regional Management System: The San Bernardino Pilot Project

One of SCEPP’s four basic objectives under the first Work Plan was to
"develop a model comprehensive regional management system for response to
predicted or unpredicted catastrophic earthquakes." A project to address
this objective was initiated in February, 1982, with the Policy Advisory
Board directing SCEPP to move ahead by convening a technical committee to
discuss a system, conduct a one-day workshop to evaluate needs and then
assemble a contract with the Southern California Association of Governments
for study design.
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By December, 1982, the technical committee had met, conducted the workshop
and recommended that SCEPP carry out a data base design study. The study
would be conducted by the Southern California Association of Governments
and TEMJAM Industries, Inc. The initial approach to the study was to
inventory and assess existing data, computer hardware and models. The
basic finding of the inventory was that there were sufficient data in the
region to develop and test a data base design that would improve planning
and response and be transferable. Following the research and analysis by
SCAG and TEMJAM Industries, the design was developed and presented to the
PAB. The SCAG report estimated that the cost of a fully operational
database would cost nearly $1 million.

As a next step, a pilot project was initiated in February, 1983, with the
County of San Bernardino. SCEPP received supplemental funding from FEMA
for this effort with SCAG and TEMJAM continuing to work as consultants on
the project. The Environmental Systems Research Institute which provided
necessary data and software was also retained by SCEPP to work on the pilot
project. The project was conducted over a seven month period with SCEPP
providing overall management and coordination. The project study area
covered a twenty square mile area, incorporated four political
jurisdictions and included a diverse blend of land use and hazards.

The primary goal of the pilot project was "to test the feasibility and
practicality of using automated processing techniques for performing socio-
economic analyses of potential earthquake losses." Within this goal three
objectives were pursued: to develop a geographic database of sufficient
size, quality and resolution to allow for computer modeling of earthquake
impacts and damage estimation; to utilize geophysical and socio-economic
models in the earthquake event simulation and damage estimations; and to
produce maps and printed reports at a level of detail useful to local
planning efforts.

The results of the pilot project included: a Basic Map Atlas which
includes various geophysical and socio-economic data; shaking intensity
(Modified Mercalli) maps for three scenario events including an 8+ event on
the southern San Andreas fault; "at risk" maps with tabular data for
multiple family dwellings, commercial and industrial establishments and
critical facilities; and damage and population vulnerability maps with
tabular data showing total structures damaged, total dollar loss, deaths
and injuries and homeless caseload.

In November, 1983, the pilot project, its data, findings and conclusions,
were published in the SCEPP document "Pilot Project for Earthquake Hazard
Assessment." The basic conclusion of the report was that the technology is
available to perform automated modeling for the purpose of earthquake
preparedness planning. Several issues were identified as requiring
resolution prior to development of an operational Regional Information
Management System (RIMS). The total area to be served by the system had to
be identified. Leadership and participation would be required from all
levels of government and the private sector. The cost of developing and
maintaining the RIMS had to be evaluate in light of potential long-term
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benefits. Logistical and administrative aspects required careful
consideration prior to implementation. The consultant group responsible
for the report recommended creation of a policy group to deal with these
regional and intergovernmental issues and pursue the goal of developing and
implementing the RIMS over a five year period.

Vork Plan 1984 to 1987: Earthquake Preparedness, Regional Planning and
Hazard Mitigation Under the Office of Emergency Services

In the fall of 1983, SCEPP was still in operation thanks to an extension of
the Project through July, 1984. Nevertheless, the assumption on the part
of SCEPP staff, the PAB and the Seismic Safety Commission was that the
Project would end the following summer. The Project’s activities centered
on transfer of products within the region and identification of a suitable
entity to continue dissemination of SCEPP materials after the Project had
ceased to exist. The initiative to continue the SCEPP project was twofold.

The Coalinga earthquake of May 2, 1983, generated renewed activity by the
California Assembly’s Government Operations Committee. This committee had
been instrumental in helping establish SCEPP and despite personnel changes,
maintained a continuing interest in the Project and earthquake issues in
general. Hearings were held in November which focused on earthquake
prediction, preparedness, recovery and the role of SCEPP. The general view
presented in testimony before the Committee was that there had been
progress in preparedness activity in the state and that SCEPP had played a
significant role. The consensus among those who came before the committee,
hovever, was that there remained considerable work to be done, particularly
in transferring the SCEPP planning process and products to potential users.
On a second front, discussions were initiated within FEMA regarding the
wisdom of allowing the SCEPP project to lapse. SCEPP was considered one of
FEMA’s most successful programs and clearly the need for preparedness
planning remained. The position eventually reached by FEMA was that SCEPP
should continue the work begun in 1980 and that the Project should be
incorporated into a permanent organizational setting, more specifically,
the Office of Emergency Services.

The outcome of the assembly committee hearings was a decision to draft
legislation extending SCEPP beyond July 1, 1984. Assembly Bill 2662
(Alatorre and Campbell) was introduced in February, 1984. The bill
proposed continuation of SCEPP for three years; an appropriation of
$750,000 for fiscal year 1984-85 would be allocated to the SSC and OES in
equal shares (with encumbrance of funds contingent upon receipt of matching
federal assistance funds). The appropriation was for "further comprehen-
sive earthquake preparedness in southern and northern California." The
northern California reference was to the Bay Area Regional Earthquake
Preparedness Project which had been initiated in July, 1983 (as the Bay
Area Barthquake Study) to stimulate preparedness in the Bay Area. SCEPP
would operate under the executive authority of the Office of Emergency
Services and BAREPP would be administered by the Seismic Safety Commission.
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The legislation identified four broad objectives to be pursued by the two
projects. The first of these was to promote comprehensive earthquake
preparedness actions by local jurisdictions and the private sector. The
projects were also required to provide planning assistance and coordination
in the development of improved regional response capabilities for predicted
or unpredicted major earthquakes. A third objective was to provide
technical and planning assistance to local jurisdictions in development and
implementation of programs of hazard mitigation and prevention. PFinally,
the legislation called for a local incentive grant program to promote
demonstration projects in comprehensive earthquake preparedness. The bill
was passed and signed by the Governor on July 6, 1984.

Transfer, Planning Assistance and Evaluation

Each of the objectives as outlined in AB 2662 was translated into a Work
Program "element." The element which corresponded to promoting
comprehensive earthquake preparedness was broadly defined as "planning
guidance development, transfer, planning assistance and evaluation." Under
this element SCEPP continued to develop new planning products, transfer
these products to appropriate users, provide assistance in their
application and evaluate the effectiveness of transfer and assistance.

A major task under this element was to continue the process of transferring
SCEPP products to appropriate users in the remaining three counties in the
planning region: Ventura, San Bernardino and Riverside. These conferences
were held during the first year of the three year extension period: the
Ventura conference in September, 1984, with San Bernardino and Riverside in
April of 1985. Although the content of the sessions varied somewhat, each
conference wvas co-sponsored by SCEPP and the host county and preceded by a
board of supervisors endorsement of the conference. As in Orange and Los
Angeles Counties, the three conferences held during this period attracted a
broad spectrum of participants representing local government, business and
industry, schools, and volunteer and community service organizations.
SCEPP’s visibility, in no small part a result of the county conferences,
greatly increased during this first year of the three year extension. With
this greater visibility, the Project experienced a tremendous increase in
the demand for products. Satisfaction of this demand was expensive for
SCEPP both monetarily and in terms of staff time. A plan was developed to
distribute SCEPP products through the Los Angeles Chapter of the American
Red Cross on a cost recovery basis. A Memorandum of Understanding was
signed in the Fall of 1985 with distribution getting underway in December.

During the second and third years of the Work Program, SCEPP was to
identify local jurisdictions in southern California which had not received
the Project’s planning guidelines and transfer these materials to them.
Cities became the focus of this task in that all five county governments in
SCEPP’s planning region had been co-sponsors with the Project in holding
one of the county-based earthquake conferences. Thus, county officials
would have received the planning materials prior to or during the
conference held in their respective jurisdictions. It was determined that
forty-two cities in the region, most of them in Los Angeles County, had not
received the Comprehensive Earthquake Preparedness Planning Guidelines for
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cities. Although several transfer options which included an orientation to
the guidelines and SCEPP planning process were considered, time and funding
constraints rendered workshops or one-on-one instruction impossible. 1In
January, 1986, the guidelines were mailed to the forty-two non-recipient
jurisdictions.

SCEPP was also required to provide planning assistance to local jurisdic-
tions in Orange and one other county during FY 1984-85. In June, 1984, the
Orange County Board of Supervisors adopted a resolution which committed the
county to an earthquake preparedness planning program to be pursued with
the support and assistance of SCEPP. The SCEPP/Orange County planning
effort spanned the entire three years of the Work Program and resulted in
development of a long-term earthquake preparedness plan. The plan included
mitigation of structural, non-structural and secondary hazards such as fire
and hazardous materials release, revenue loss and fiscal recovery, land use
and zoning regulation, employee training, protection of records, and
development of a multi-year earthquake public education program. The plan
was approved by the Orange County Board of Supervisors in December, 1986.
Currently, SCEPP is involved in ongoing assistance to the County in the
plan implementation process.

Riverside County was to be the second of the jurisdictions in the planning
region to receive planning assistance from SCEPP. Preliminary meetings
wvere held in May and June 1985 to develop a workplan. However, internal
organizational changes in Riverside County resulted in a waning of original
interest and no planning assistance was undertaken. SCEPP’s provision of
planning assistance to a second county did not occur until September, 1986,
wvhen initial meetings were held with Los Angeles County officials.
Subsequently, work plans were developed to pursue a five year earthquake
preparedness plan for the county. Four major elements were identified in
the plan which included: emergency preparedness and response; earthquake
hazard reduction; earthquake education and self-help preparedness and
post-earthquake recovery and reconstruction. In mid-March, 1987, a work-
shop co-sponsored by SCEPP and the County of Los Angeles was held to
finalize the five-year plan. Workshop participants representing all County
departments with a significant role in earthquake preparedness and response
were asked to review, modify, prioritize and approve plan objectives under
the four major elements. The plan will soon be submitted to the Board of

Supervisors for approval.

A third recipient of planning assistance from SCEPP was the City of Los
Angeles which approached SCEPP in June, 1986, for assistance in developing
a draft earthquake prediction response policy for the City’s Emergency
Operations Organization. SCEPP assembled a workshop design, recruited sub-
ject area speakers, provided facilitator and recorder training and provided
staff assistance for the workshop which was held in mid-October, 1986. The
outcome of the workshop was a draft prediction policy statement which is
currently being finalized for presentation to City Council. SCEPP has also
provided assistance to the City of Los Angeles in preparing for the second
International Earthquake Conference to be held in April, 1987.
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In addition to local jurisdictions, SCEPP has promoted preparedness for,
and provided planning assistance to, business and industry, schools, com-
munity organizations, and voluntary associations in its five-county
planning region. During 1984 and 1985 SCEPP, with the assistance of Durkin
and Associates, developed a number of products directed at small businesses
including a brochure and audio-visual presentation ("Earthquake Prepared-
ness: A Key to Small Business Survival") and a workshop to introduce
methods of outreach to minority small business owners. The most tangible
outcome of this outreach was translation of the small business brochure (in
abbreviated form) into Spanish, and more recently, into Vietnamese and
Chinese. Also prepared were sections on the role of small business in a
community preparedness effort for the recently published (October, 1986)
"Model Community Self-Help Campaign for Earthquake Preparedness."

SCEPP outreach to schools under the new Work Program began informally with
a small workshop attended by school district and county superintendent
office representatives to exchange ideas and information. The major
outcome of the workshop was a clear indication that school districts were
concerned about legislation (AB 2786) requiring schools to have earthquake
emergency plans. In response to this concern and to provide assistance to
SCEPP in addressing the preparedness needs of schools, the Project or-
ganized the School Safety Planning and Education Task Force. Task force
membership included representatives from each of the five county offices of
the superintendent of schools, the Los Angeles Unified School District, the
Seismic Safety Commission’s Education Subcommittee and private schools.

The Task Force developed, printed and disseminated an "Earthquake Prepared-
ness Checklist for Schools." This checklist highlights key information
pertaining to AB 2786 and includes school planning considerations which
address preparedness, response and recovery. The Task Force also prepared
a working paper on school earthquake resource centers and assisted SCEPP
staff in assessing the role of schools in neighborhood self-help campaigns
and in development of the community wide preparedness model.

Planning and technical assistance have been provided by SCEPP to community
organizations in the region from the initiation of the new Work Program.
Conducting neighborhood and community self-help campaigns has enabled SCEPP
to test nev approaches to stimulating preparedness among this important
constituency. Workshops, training seminars and ongoing planning assistance
have been provided to church groups, homeowner associations, Neighborhood
Watch programs, Chambers of Commerce, and local business and jurisdiction
initiated programs. SCEPP’s experience in providing this assistance was
documented in the publication "Model Neighborhood Self-Help Campaign" which
became available in October, 1985. This product was designed to promote
self-help earthquake preparedness at the neighborhood level and identify
necessary steps in conducting an effective neighborhood preparedness
campaign. A brochure entitled "Guide to Initiating a Neighborhood
Self-Help Campaign" which highlights the key steps identified in the Neigh-
borhood Model was developed for use by neighborhood leaders and organizers.

Designed to integrate the preparedness and mitigation efforts of the

various elements of the community, mainly schools, local businesses and
neighborhood based organizations, SCEPP first developed a model community
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self-help campaign then introduced this product at a well attended
conference in October, 1986. The "Model Community Self-Help Campaign for
Earthquake Preparedness" was developed by SCEPP staff to provide community
organizers a guide in initiating a campaign to ensure community
self-sufficiency by promoting the concept of self-help in preparing for,
and responding to, an earthquake disaster. The model incorporates the
imperative that all three segments of the community--schools, businesses
and neighborhood organizations--be involved in the campaign. The Community
model and other preparedness literature were provided to participants of
the Earthquake Preparedness Conference for Community Self-Help held on the
Queen Mary on October 30, 1986.

SCEPP, as part of its ongoing provision of planning assistance to local
jurisdictions, was actively involved in the Statewide Earthquake Prepared-
ness Campaigns in 1985, 1986 and 1987. In 1985 and 1986, the campaigns
vere carried out over a one week period in April and were initiated by a
gubernatorial proclamation. The proclamation was followed by a multi-media
earthquake preparedness and awareness effort with special programs and
exercises performed by local government, schools and other community
groups. SCEPP’s role in these two campaigns was to assist in the planning
and organization of locally-initiated activities in southern California.
The support to local governments provided by SCEPP included development
and distribution of an Earthquake Week Poster, a local government informa-
tion packet and a media information kit. SCEPP also participated in OES
organized response exercises at Los Alamitos Armed Forces Base. In 1987,
the campaign was designated for the entire month of April. SCEPP’s role
also expanded. In addition to providing assistance to locally generated
campaigns in southern California, SCEPP will manage a consultant contract
under which all statewide campaign activities are to be developed.

A final task under this broadly defined element was to conduct an evalua-
tion of the SCEPP transfer strategy. The goals of this research effort
were to: assess the county conference as a planning product delivery
mechanism; determine the actual level of application of SCEPP’s developed
products; and determine the level of planning assistance required for
effective use of the products. The study design included a survey of
persons who attended the five county-based earthquake conferences as well
as a "control" group made up of persons who had received SCEPP products but
had not attended a conference. The Institute for Social Science Research
at UCLA was retained for questionnaire development, data reduction and
assistance in data analysis. Based on an analysis of 684 returned ques-
tionnaires, a number of conclusions and recommendations were offered. 1In
transfer of SCEPP products, the conferences were highly effective in
orienting participants to the earthquake threat and to practical prepared-
ness measures at the individual and organizational level. In comparison
with those who had not attended a conference, conference participants were
more likely to have read and discussed the SCEPP materials and initiated
preparedness actions. The evaluation indicated that orientation and
instruction in use of SCEPP’s planning products are crucial to implementa-
tion of planning actions. For future transfer, respondents preferred a
more focused setting, one in which orientation to a specific product or
"product set" was provided to the principal users in a workshop setting.
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Levels of application of specific SCEPP products varied considerably. The
evaluation revealed that city and county governments in the five county
region had already addressed the earthquake threat in their emergency plans
upon first contact with SCEPP. Most, however, had placed heavy emphasis
upon response rather than pursue a more balanced effort to address
preparedness,. response and recovery on an equal footing. Exposure to
SCEPP’s Comprehensive Earthquake Preparedness Planning Guidelines for local
jurisdictions motivated emergency management officials to reevaluate the
adequacy of their existing plans but most stopped short of launching
coordinated efforts to implement SCEPP’s planning process. Schools and
corporations were the most likely to initiate and follow through with
planning steps identified by SCEPP. Small businesses and neighborhood
based organizations were least likely to have used the SCEPP materials
targeted for these potential users. Overall, a pattern emerged of
organizations achieving various levels of preparedness consistent with
SCEPP's recommended process, but few having carried the process to
conclusion.

The evaluation revealed that a number of barriers were encountered in
pursuit of adequate levels of earthquake preparedness including financial
constraints and a lack of commitment by top management among organizational
users of SCEPP products. A lack of adequate financial backing, weak
organization and low levels of awareness among neighborhood residents were
cited as barriers on the individual and group levels of preparedness.

Vhile some of these problems cannot be directly remedied through planning
and technical assistance, SCEPP could develop strategies for overcoming
these barriers and provide available resources and referrals to promote
more thorough use of the products. The evaluation report was completed in
September, 1986, and will be published under the title "The Transferability
of SCEPP’s Products: A Report of Evaluation Findings 1983-1985."

Regional Earthquake Preparedness Planning

Under SCEPP's first work program, the regional planning element consisted
of a focused attempt to determine the feasibility of developing a Regional
Information Management System (RIMS). SCEPP, under the new Work Program,
was to expand the scope of regional earthquake planning by "providing
planning assistance and coordination in the development of improved
regional response capabilities for predicted or unpredicted major
earthquakes, including programs of tests and exercises." This overall goal
generated three interrelated tasks. The first was to establish and provide
staff support to a multi-county planning task force assembled to identify
regional response and recovery problems and develop a regional planning
scenario. A second task involved planning assistance for, and
participation in, regional earthquake response exercises in 1985, 1986 and
1987. Finally, earthquake prediction, which had been a major focal point
of early SCEPP activity, was now subsumed under the regional planning
element. SCEPP was to support efforts in the design of an earthquake
prediction evaluation, warning and response system and promote its testing,
on a regionwide basis, in California.
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In late 1984 and early 1985, the task force to address regional issues
began to take shape under a contract with TEMJAM Industries, Inc. During
this period, the Biregional Earthquake Planning Advisory Committee, a
short-term task force appointed by the Seismic Safety Commission and the
Office of Emergency Services, reviewed a number of working papers submitted
by SCEPP and BAREPP. The outcome of this preliminary examination of
regional issues was a report entitled "Multijurisdictional Earthquake
Planning for the Southern California Region." This report identified
several areas in which regional emergency planning and management could be
improved: in threat assessment, in identification and analysis of multi-
jurisdictional planning issues, in developing a program to address regional
planning, in emphasizing the compatibility between the Integrated Emergency
Management System and SCEPP’s planning guidance, and in developing a model
program of tests, drills and exercises related to emergency regional
management.

Upon completion of the work of BEPAC, TEMJAM recommended that two regional
advisory panels be created, one to address regional issues in northern
California, the other to address regional planning in southern California.
It was proposed that a Regional Earthquake Planning Advisory Committee be
established for southern California to provide necessary guidance, direc-
tion and coordination to ensure accomplishment of subsequent steps in
multijurisdictional planning. After considerable debate over the scope of
the regional planning effort and the role of REPAC, SCEPP’s Policy Advisory
Board directed the Project to pursue three tasks. SCEPP was to establish
Specialist Groups to work with the Project in outlining the scope of the
regional planning effort, prepare a comprehensive report on regional
response and recovery problems, develop a regional concept of emergency
management for southern California, and finally, develop a multi-year
program for regional earthquake preparedness planning. SCEPP, through a
contract with the Terence Haney Company (formerly TEMJAM, Industries), is
currently preparing a report which contains scenario information needed to
drive the entire planning process.

SCEPP’s first of several efforts to promote the development of a functional
earthquake prediction system took the form of a third Asilomar prediction
workshop. The workshop, held in the Summer of 1985, sought to review
developments and discuss future directions toward the goal of promoting a
functional prediction system. Two prediction situations were closely
examined early in the proceedings: The long-term prediction by the U.S.
Geological Survey for an earthquake on the Parkfield segment of the San
Andreas fault and a prediction "advisory," also issued by the USGS in June,
1985, for the San Diego metropolitan area. Workshop participants were
divided into four task groups which were composed of scientists, emergency
management officials of all levels of government and the private sector,
academicians and the news media. The outcome of the workshop was a set of
recommendations, grounded in the experience of recent predictions, which
addressed evaluation and validation, warning and communications (from the
standpoints of issuing a warning and public awareness and education to
facilitate effective public use of a prediction) and prediction response
planning. As in earlier Asilomar workshops, SCEPP staff followed-up on
these recommendations and, where possible, attempted to promote their



implementation. Two follow-up tasks to the workshop were the assembly of
workshop proceedings published as "Earthquake Prediction Evaluation,
Varning and Response System Workshop: Proceedings" and documentation of
the Parkfield and San Diego earthquake predictions which was entitled "The
Parkfield and San Diego Earthquake Predictions: A Chronology." Both were
published in October, 1985.

Planning and technical assistance to promote a functional earthquake pre-
diction system was provided to OES in developing a short-term prediction
response plan for California (under AB 938) and in proposing prediction
communication and response measures for a possible short-term Parkfield
prediction. Assembly Bill 938 (Alatorre) appropriated one million dollars
to the Department of Conservation to upgrade seismic and crustal deforma-
tion instrumentation near Parkfield. It also provided OES $75,000 ‘to
develop a comprehensive emergency response plan for short-term earthquake
predictions. Currently, this plan is being prepared under contract with
the Center for Planning and Research. The SCEPP director is serving as
Contract Manager with support from staff. The work plan calls for revised
administrative and operating procedures for CEPEC and a short-term predic-
tion response plan which includes an overall concept of operations for OES
and state agencies and response procedures geared to factors of probabil-
ity, magnitude, timeframe and risk.

Although the planning work associated with the mandate of AB 938 was to
cover any statewide short-term prediction, the Parkfield situation posed a
dilemma for OES. The USGS had developed threshold criteria and procedures
to issue a short-term prediction for Parkfield and published details of
these plans in January, 1986. The USGS plan called for notification of OES
at the highest level of alert under which there was a significant
probability that an earthquake would occur at Parkfield within three days
of issuance. OES did not have a plan to deal with such an advisory and
could not wait for completion of the Statewide prediction plan due to be
operational in mid-1987. At SCEPP’s suggestion, a working committee was
appointed by OES which included representatives from OES, USGS, CDMG and
the six counties which would be affected by a damaging level earthquake at
Parkfield. SCEPP’s director was appointed chair of the group, eventually
named The Parkfield Response Working Group. The group met several times
between May and August, 1986. In October, the OES director was provided
with a report containing several recommended response actions. It was
suggested that OES adopt procedures for the Sacramento Warning Center to
receive notification from USGS and warn affected jurisdictions. Roles in
evaluation of a Parkfield prediction were recommended for CEPEC and CDMG.
A proposed Memorandum of Understanding would provide for notification of
OES at lower levels of alert to assure adequate mobilization should the
highest alert level ultimately be reached. Also recommended was an OES
request to the Attorney General for an opinion to clarify legal authorities
and liabilities associated with local government prediction response
actions. The Working Group also sought the OES director’s approval to
continue working with local jurisdictions to promote prediction response
planning, to develop a public education and awareness campaign for
Parkfield and hold an exercise to test communication and response
procedures. All of these recommendations were either implemented or have
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been initiated. A successful table-top exercise to test Parkfield
communication and response procedures was held in February, 1987.

SCEPP has participated in two regional response exercises sponsored by OES
in 1985 and 1986 and will assist in the planning and execution of a similar
test in 1987. SCEPP staff served as observers in the 1985 exercise held at
the Los Alamitos Armed Forces Reserve Center. The purpose of the exercise
was to test the state emergency response plan following a major earthquake
along the southern San Andreas fault. In a similar exercise held in April,
1986, entitled "Validation ’86," SCEPP took a more active role in the simu-
lation with staff assigned duties in disaster intelligence and situation
assessment. For the 1987 exercise, SCAG will prepare a work plan for the
exercise and provide staff support to the exercise planning team. SCEPP’s
director will chair the situation assessment committee. .

Technical Assistance for Earthquake Hazard Mitigation

Under this program element, SCEPP set as its goal the provision of
technical and planning assistance to local jurisdictions in the development
and implementation of hazard mitigation and prevention programs. The
reduction of earthquake vulnerability was to be pursued through provision
of technical information, training and dissemination of research results
and promotion of their application.

Based on an early recommendation that SCEPP "establish necessary links"
among organizations which provide earthquake related services or informa-
tion, the Project began work in September, 1983, to develop an automated
information network and referral system. SCEPP staff assembled a
questionnaire which was sent to two-hundred organizations identified as
providers of scientific, technical, planning and earthquake preparedness
information and services. The purpose of the questionnaire was to generate
basic data to be stored on computer software and made available to fill
requests for information, services or referrals. After preliminary work
had been completed, BAREPP joined SCEPP in a cooperative effort to
finalize a functional system. SCEPP’s Bay Area counterpart provided addi-
tional information and finalized the computer software package. Both
projects automated their libraries and these too became part of the
Information Network and Referral System. This system went "on line" in
June, 1985, and the projects have continued to maintain and update the
system as additional informational became available.

In addition to the INRS, SCEPP attempted to promote awareness and imple-
mentation of earthquake hazards and mitigation measures through
presentations at conferences, workshops and newsletter items. In October,
1984, SCEPP co-sponsored, with the Los Angeles County Regional Planning
Commission, a symposium entitled "The Seismic Safety Fix: Retrofit
Requirements for pre-1933 Buildings -- What Should They Be?" Working in
conjunction with the City of Los Angeles and William Spangle and
Associates, SCEPP co-sponsored a March, 1985, workshop on pre-earthquake
planning for post-earthquake recovery (PEPPER). In April, 1985, SCEPP
designed and presented a panel discussion on the state mandated Seismic
Safety Element at the General Assembly of the Southern California
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Association of Governments. SCEPP added a number of technical seminars to
the San Bernardino and Riverside conferences also held in April, 1985. As
part of the ongoing planning and technical assistance to Orange County,
SCEPP contracted with TEMJAM Industries to provide an earthquake
vulnerability analysis for the county and later retained the Reitherman
Company to train county building officials to perform structural
vulnerability assessments on county-owned facilities. In November, 1985,
SCEPP was one of several co-sponsors of a regional workshop designed to
promote effective use of geo-technical information by local jurisdictions.

More recently, SCEPP initiated a review of research materials on structural
earthquake hazard reduction and, in consultation with the Seismic Safety
Commission, developed a seminar program on the hazardous building problem.
The seminar was held in May, 1986, and attracted one-hundred and sixty
participants. A model hazardous buildings ordinance was presented at the
seminar which also offered presentations on local hazards reduction
programs, building ordinance administration and compliance and the costs
and benefits of earthquake hazards reduction. As a follow-up to this
seminar and to more fully assess the hazardous buildings problems in
southern California jurisdictions, SCEPP developed a survey questionnaire
which was mailed to the chief building official in each of the
Jurisdictions in SCEPP’s planning region. Analysis of returned
questionnaires has not yet been initiated.

"Hazardous Materials and the Earthquake Threat" was the theme of a seminar
co-sponsored by SCEPP and the University of California, Riverside Extension
in November, 1986. The program included the topics of government and
industry response planning, the regulatory framework, legal liability
questions and technical aspects of hazard identification and mitigation.
The seminar utilized materials developed by BAREPP and assistance from the
Association of Bay Area Governments.

SCEPP’s program element on technical assistance for earthquake hazard miti-
gation has also accommodated the production of SCEPP’s quarterly newsletter
"Update." The newsletter has a circulation of approximately 4,000 and
provides an important link between SCEPP and its planning region as well as
the wider emergency management community. The articles which appear are
written by SCEPP staff and reflect the ongoing Project activities as well
as information on upcoming events, new legislation, policy changes and
research endeavors. SCEPP has produced a newsletter since May, 1981.

The Local Incentive Program: Demonstration Projects in Earthquake
Preparedness

SCEPP’s overall goal under this element was to establish a Local Incentive
Program to promote demonstration projects in comprehensive earthquake pre-
paredness. The program called for funding of innovative approaches to
earthquake preparedness in the areas of neighborhood self-help, hazardous
building identification, emergency information management systems,
cooperative efforts between the public and private sectors and special
community needs. Two additional program criteria were that the proposed
projects not be funded under existing local, state or federal programs and
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that the outcome or products of the LIP program be transferable to other
local jurisdictions.

In December, 1984, notices were mailed to all local jurisdictions in
SCEPP’s and BAREPP’s planning regions indicating the intent to issue a
Request for Proposal. Nearly 250 jurisdictions expressed an interest in
submitting proposals. The RFP was mailed in February, 1985, with a 45 day
deadline. Projected start-up dates for funded projects was June, 1985,
with all work to be completed by June 30, 1986. Twelve proposals were
received and evaluated by SCEPP staff and a PAB appointed ad hoc committee.
A final list of seven projects was approved by the full PAB and forwarded
to the directors of the Office of Emergency Services and Seismic Safety
Commission for final funding decisions. The total amount of funds
available for the LIP program was $250,000.

All seven of the proposals recommended were approved and work began in
mid-June with SCEPP staff assigned to monitor the projects. The seven
approved LIP projects included: development and demonstration of an
automated emergency management system ("Emergency Preparedness Planning and
Operations System") by the City of Los Angeles, Planning Department; a
comprehensive neighborhood self-help program (Project QUAKE S.A.F.E.) to be
implemented in four demographically and geographically different areas of
Riverside County by the Riverside County Fire Department; development and
dissemination of a comprehensive file identifying the locations of disabled
persons wvho may require special resources and services in the event of a
disaster by the Los Angeles Mayor’s Office for the Handicapped; a working
handbook for communicating to Spanish-speaking, Vietnamese-speaking and the
deaf, designed as a ready reference for use of paramedics and others in
emergency situations to be assembled by the City of Santa Ana Fire
Department; a comprehensive community outreach program involving translated
preparedness materials for Westminster’s Vietnamese population conducted by
the City of Vestminster’s Emergency Services Division; create a cadre of
trained school staff to further train school personnel in use of the
Hands-On Earthquake Learning Package, a project of the Los Angeles Unified
School District; development of a home and commercial business guide to
preparedness in English and Chinese, supplemented by a multi-cultural
videotape by the Neighborhood Improvement Division of the City of Monterey
Park. Local jurisdictions were to submit quarterly reports and complete
funded work by June 30, 1986.

In December, 1985, the City of Santa Ana indicated that difficulties had
been encountered in complying with the work originally proposed. Ulti-
mately, the contract was canceled and funds were redirected to the LIP
project undertaken by the Los Angeles Unified School District. In the last
quarter of the funded projects, it became clear to SCEPP that final pro-
ducts would not be received from most of the local jurisdictions in time.
SCEPP provided assistance to these jurisdictions to promote completion of
the projects in a timely fashion.

SCEPP initiated a second cycle of the LIP program in March, 1986, with the

issuance of a Request for Proposal. Eighteen proposals were received by
the May 21, 1986, deadline. Three proposals were approved for funding.
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The County of Ventura, Sheriff’s Department received LIP funds to pursue a
program entitled "Silent Quake: Preparedness for Persons Who are Deaf".
Also funded was a project by the County of San Bernardino, Department of
Housing and Community Development entitled "A Cooperative Approach for
Identifying and Financing Seismic Retrofit in California." A third award
to the City of Los Angeles Fire Department for "Volunteer Response Team
Training" was declined after consideration of available resources and
scheduling. Products of the two remaining projects were to be completed by
April, 1987.

Discussions of a strategy to transfer LIP-generated projects to other
jurisdictions have taken place within SCEPP and between SCEPP and BAREPP.
These discussions resulted in plans to develop a consistent format for the
"how to" documents provided by the contractor and to "package" these pro-
ducts for more effective transferability. Rather than promote the use of
these products through a conference designed specifically around LIP, SCEPP
will make them available within the context of other SCEPP tasks over the
next three years.

SCEPP’S FUTURE

Late in 1986 as SCEPP’'s second legislated extension drew to a close, the
basic question regarding continuation of the Project was once again raised.
Among those involved with SCEPP, the general consensus was that promotion
of earthquake preparedness in southern California should continue and that
SCEPP was the most appropriate vehicle for this mission. SCEPP was
credited with having successfully encouraged and supported local prepared-
ness and hazard mitigation efforts and, in recognition of this accomplish-
ment, should be continued for an additional three years. On the basis of
this assessment, the Seismic Safety Commission sponsored legislation,
introduced by Senator Alquist, which continued SCEPP until June 30, 1990.
Senate Bill 1973 passed the legislature and was signed by the Governor in
September of last year.

SB 1973 authorized the continuation of SCEPP and BAREPP activities by
mandating that:

"The projects authorized by this chapter shall promote voluntary
actions by local jurisdictions, volunteer agencies and associa-
tions, and private organizations which address all aspects of
seismic safety, including, but not limited to, mitigation, public
information and education, response, and recovery planning."

In identification of activities which the projects might pursue the
legislation is flexible.

"The projects may do all of the following:
(1) Provide planning and technical assistance for developing

and implementing earthquake hazard mitigation and loss prevention
programs that reduce earthquake vulnerability.
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(2) Provide planning and technical assistance to improve
regional, local, community, corporate, and public and private
school preparedness.

(3) Provide planning and technical assistance to local
jurisdictions to improve regional and local agencies’ response
capabilities for predicted and unpredicted earthquakes.

(4) Participate with local, regional, state, and federal
agencies, councils of government, and private organizations in
providing education and training workshops and conferences on
comprehensive earthquake preparedness.

(5) Promote innovative approaches by local jurisdictions in
the areas of public education and individual, community, and
private-sector preparedness."”

The flexibility provided in this language allows the projects ample oppor-
tunity to continue many successful programs now underway and the equally
important opportunity to address new planning needs.

SUMMARY AND CONCLUSIONS

The overall goal of SCEPP has been "to stimulate preparedness for predicted
or unpredicted catastrophic earthquakes in the most heavily populated por-
tions of a five-county region in southern California." This goal has pro-
vided a framework for a more functional set of operating objectives which
have defined the project’s many individual tasks. These objectives in-
cluded: the development and transfer of a prototypical planning process
and plans through which preparedness in southern California would be
greatly enhanced; to promote interdisciplinary and intergovernmental dis-
cussion of earthquake prediction and promote development of an operational
prediction evaluation warning and response system; to generate enhanced
avareness of the earthquake threat and understanding of earthquake hazards;
and to place regional level earthquake planning on the public policy
agenda.

Vhile SCEPP’s goals have remained constant, strategies and activities have
shifted to reflect changes in the planning environment. Despite an ambi-
tious "task" oriented Work Program for SCEPP’s first three years of opera-
tion (1980-1983), much groundwork remained to be accomplished. A new and
largely "generalist" staff worked to gain an understanding of problenms,
issues and planning needs. Planning partnerships were established; in some
cases, painstakingly cultivated and maintained. Target audiences were
identified and products to address the needs of these groups were devel-
oped. By the time implementation of the second Work Plan began, SCEPP had
consolidated its program into four functional areas which more closely
focused the Project’s efforts. Specialization occurred among staff
although the team concept was maintained and strengthened. It became clear
that the gaps in preparedness were significant and that despite SCEPP’s
best efforts some needs would not be met.

Based on the retrospective account of SCEPP’s first years of operation, a
number of conclusions or summary statements seem in order. These conclu-
sions, framed as lessons learned, will touch on various aspects of the
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Project, its structure, and methods of operation.

e Planning Partnerships: Close working relationships with the public and
private sector were of critical importance in gaining insight into the
workings of local government, business and community-based organiza-
tions. Perhaps the most beneficial outcomes of these partnerships were
mutual respect, trust and empathy which facilitated development of a
"bottom up" or "user driven" planning process. In assembling prototype
materials with planning partners, SCEPP and the PAB were able to
identify the most critical planning needs early in the life of the
Project thus avoiding unproductive ventures beyond the resources of the
Project.

e Transfer and Application: The transfer of products developed through.
the planning partnerships proceeded in a systematic manner. By all
measures employed to evaluate the transfer strategy, the county-based
conferences were highly successful in raising earthquake awareness,
promoting an understanding of SCEPP’s planning process and motivating
SCEPP’s target audiences to evaluate their preparedness needs. SCEPP’s
expectation that transfer and orientation to the planning guides
received at the conferences would lead to the immediate initiation and
implementation of comprehensive preparedness programs, however, was
overly optimistic. SCEPP discovered that there were barriers and
constraints in the planning environment, some serious enough to preclude
comprehensive planning. Planning and technical assistance requirements
of SCEPP product users were greater than anticipated.

e Peer Review and Evaluation: Early in the design and evolution of the
Project, a system checks were instituted to assure that products and
materials developed by SCEPP met the needs of users. The most common
"quality assurance" check was peer review in which a group of
knowledgeable and experienced professionals were asked to review a
product prior to publication. The goal of this process was to assure
current, accurate and relevant information and instruction. Two
evaluation studies were conducted to assess progress in meeting SCEPP’s
goals. One of those was a lengthy narrative history and analysis of the
Project by an outside reviewer. The other was an internal review of
transfer, application and planning assistance. The significance of
these procedures beyond the obvious program benefits is the fact that
Project leadership was willing to undergo close scrutiny.

e Comprehensive Planning: SCEPP developed and transferred a comprehensive
planning process which places appropriate emphasis on long-term
preparedness and hazard mitigation, prediction, emergency response and
recovery. While full implementation of the SCEPP process has not been
videspread in the region, evaluation research has demonstrated that
SCEPP has stimulated discussion and review of existing plans in light of
the recommended process and planning elements. It appears that there
is, among all SCEPP target groups, an emerging consensus that emergency
response planning alone is insufficient and that other planning ele-
ments, especially preparedness and hazard mitigation, must be addressed.
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e Research Application and Knowledge Transfer: SCEPP has a record of
innovation both in its own program and in the information and knowledge
the Project has made available to organizations in the planning region.
SCEPP’s planning and public information materials have been based on
state-of-the-art knowledge in the fields of seismology, engineering,
social sciences, public administration and planning. SCEPP as served as
a key link between knowledge producers and knowledge users by
interpreting and packaging important new ideas as well as developing
innovative approaches to knowledge transfer. The three Asilomar
prediction workshops are examples of this process wherein policy level
representatives of the scientific community, local, state and federal
emergency management, social sciences, business and industry and the
nevs media met to discuss the complex issues associated with the
emerging technology to predict earthquakes.

e Regional Planning: It was clear to SCEPP and the PAB very early that a
catastrophic southern California earthquake would have a regional
impact. Nevertheless, it was reasoned that public and private sector
entities must prepare at the organizational and jurisdictional level
before regional approaches could be considered. SCEPP has taken basic
steps tovard a regional planning focus through completion of the RIMS
pilot project and initiation of basic studies to identify regional needs
and planning issues. Despite these important steps, regional planning
remains a concept, though one which SCEPP has pursued as a basic
objective.

o Neighborhood and Community Preparedness: Perhaps the most critical need
for individual and group preparedness lies at the neighborhood and
community level. Yet sustained and effective preparedness programs have
been difficult to establish due to a lack of organization at the local
level, inadequate resources and low salience of the earthquake threat
among residents, business owners and other neighborhood-based groups.
SCEPP has, however, provided assistance to numerous individual community
groups in the planning region with positive results. SCEPP’s Model
Community Self-BHelp Campaign, recently introduced at a well attended
conference provides strategies for overcoming barriers and has generated
considerable interest among community organizers.
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ADVOCACY OF EARTHQUAKE PREPAREDNESS: THE BAY AREA REGIONAL EARTHQUAKE
PREPAREDNESS PROJECT (BAREPP)

By
Richard K. Eisner
Bay Area Regional Earthquake Preparedness Project (BAREPP)
Oakland, California

I. THE BAY AREA REGIONAL EARTHQUAKE PREPAREDNESS PROJECT

The Bay Area Regional Earthquake Preparedness Project (BAREPP) is the second
of two regional earthquake preparedness programs initiated and supported by
the Federal Emergency Management Agency (FEMA) and the State of California.*

The first earthquake preparedness program initiated by FEMA and the State was
the Southern California Earthquake Preparedness Project (SCEPP). Its role was
to develop innovative approaches to local earthquake preparedness. Earthquake
preparedness planning was initiated by the Bay Area Earthquake Study (BAES) in
1983 which laid the groundwork for the development BAREPP. Funding for BAES
was provided by FEMA to the California Seismic Safety Commission to undertake
a needs assessment and develop a constituency for an earthquake preparedness
project in the San Francisco Bay Region. BAES' purpose was to determine what
incentives and support would induce local government officials and the
business community to initiate earthquake preparedness activities. BAES
research identified technical assistance and resource materials as key
ingredients to local action and defined the target audience as elected
officials and senior management in both government and business. BAES laid
the groundwork for the creation of BAREPP by the Commission in 1984.

By 1984 SCEPP had developed a variety of instructional planning guidelines for
local government and business preparedness, based on the concept of
Comprehensive Earthquake Preparedness, derived from the comprehensive planning
theories of city and regional planning. With SCEPP's materials available, the
Bay Area Regional Earthquake Preparedness Project (BAREPP) began an
implementation program to disseminate guidelines and support local
preparedness programs . This second phase of BAREPP's work focused on the
following areas:

¥ Public advocacy of earthquake preparedness

¥ Promoting and facilitating local government and corporate preparedness
through the provision of planning and technical assistance

*Federal funding for both SCEPP and BAREPP is provided by the National
Earthquake Hazards Reduction Program (NEHRP)
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¥ Dissemination of a project newsletter, NETWORKS, as a vehicle for intra-
regional communication

¥ Developing a Regional Resource and Information Center containing a
library of publications and training materials

¥ Developing alternative methods of advocacy and information dissemination
¥ Conducting earthquake preparedness campaigns
¥ Convening conferences and training workshops

BAREPP and SCEPP are not viewed merely as public information and educational
programs. While a significant portion of staff time and budget focus on
public information, particularly during the annual Statewide Earthquake
Preparedness Campaign held each April, on a daily basis, the project operates
as a conventional consulting firm. Project staff work with senior staff of
jurisdictions to help generate political support for preparedness; organize
staff and establish a planning process and work program; provide plamning and
technical support to the jurisdiction's program; and serve as facilitators to
assist local government staffs. BAREPP's Regional Resource Center, which
houses technical publications, training materials, and an extensive library of
slides of earthquake damage is both a staff resource and a regional depository
of technical information. Using project resources and their professional
experience in earthquake preparedness, BAREPP staff act as both translators of
technical information for a public audience and advocates of earthquake
preparedness.

The central theme of BAREPP's work is advocacy, and the resources SCEPP and
BAREPP produce provide the technical and information base for that advocacy.
BAREPP's charge is to change how people think about the earthquake threat and
how they behave in response to that knowledge. BAREPP is in the business of
application and therefore takes a very pragmatic view of research.

BAREPP is currently completing its third year of work in the San Francisco Bay
Region as part of the California Seismic Safety Commission. On July 1 the
project will be transferred to the Governor's Office of Emergency Services to
join SCEPP in a combined northern and southern California earthquake
preparedness effort. While there will be joint administration of the two
projects, the focus of BAREPP will remain on the 10 counties of the San
Francisco Bay Region. This focus reflects a traditional affinity between the
region's counties and a project area containing the majority of the population
at risk to earthquakes in the north-central portion of the state.

In passing Senate Bill 1973 which extends BAREPP and SCEPP until 1990, the
State of California made a significant commitment to comprehensive earthquake
preparedness programs that emphasize mitigation. In fact, while federal
resources available to the State through NEHRP have declined by 50% in the
past year, State resources have increased to ensure the continuation of the
program effort.
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II. RESEARCH APPLICATION BY BAREPP

In describing the application of research by BAREPP it is necessary to
distinguish between the direct application of the research findings and what
might best be described as the anecdotal application of research. The first
category, direct application, describes a structural engineer incorporating
data and research findings derived from an assessment of post earthquake
damage to structures into a professional engineering practice. The second
category, anecdotal application, involves narrative descriptions of cause and
effect that are general in nature and refer to the general conclusions drawn
from specific research findings. BAREPP's use of research falls into this
second category of application. The target audience of BAREPP's programs are
public officials, business leaders, and members of community organizations who
need to know the effects of earthquakes, but are not necessarily interested in
knowing the mechanics of structures and materials. The objective of BAREPP's
transfer of information is awareness and familiarity rather than knowledge and
competence. This distinction describes both the role of BAREPP as a
translator of technical research findings and BAREPP's method of information
dissemination which involves narrative rather than data and focuses on general
causal relationships rather than technical detail.

This orientation is evident in the following descriptions of research that
supports the efforts of BAREPP. To the five questions of the journalist "Who?
What? Where? When? and Why? we have added "How?" so that we can draw on
research findings which address not only the message, but the content and
delivery of information.

: What will happen?

" Research on building damage and damage mechanisms
What types of structures are vulnerable to damage?
What are the "weak links" in these structures?
What is the "mode of failure?"
(Note: Recently completed research developing building
vulnerability data that presents expected damage as a
percentage of "Cumulative Damage Potential Expressed as
Expected Damage Discounted to Present Value" is difficult to
translate for local businesses or city officials).

. Research on geologic manifestations of earthquakes
Fault mapping
Mapping of liquefaction potential
Mapping of areas of potential ground failure
Mapping ground shaking intensities and potential
Microzonation studies

. Development of regional scenarios depicting regional inter
relationships and potential damage to lifelines
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. Research on human behavior before, during and after
earthquakes
Occupant behavior in various building types and
environments
Community group response and organization

¥ Where and when will it happen?
» Probabilistic studies of earthquake potential
: Who can change what will happen?
" Studies to determine level of official awareness
. Studies to determine who effects change in government and business
. Studies of organizational behavior
n Identification of key decision makers
. Studies to determine what will motivate these key actors

i How do professionals communicate effectively?
. Marketing studies of target groups
n Program and project evaluations to determine cost
effectiveness

IITI. BAREPP'S ACTIVITIES THAT FACILITATE APPLICATION AND DISSEMINATION OF
RESEARCH

BAREPP's dissemination activities fall into the following categories:

Planning Partnerships/Planning and Technical Assistance

As planning consultants to officials of local governments and businesses
BAREPP staff draw on research findings to assist these officials with specific
applications. Such applications include geologic and seismic data and data on
building stock and earthquake performance used in a local vulnerability
analyses; data on building performance and its relationship to injury and
occupant behavior for presentations to employee training; and marketing data
used to develop community campaigns.

Regional Conference
More than 750 business and government managers participated in BAREPP's first

Regional Conference in April, 1986. Information of a general nature about the
earthquake threat and the comprehensive earthquake preparedness approach were
presented to an audience of local government officials and business leaders.
The information was packaged for distribution and presented with graphic
materials. Small group breakout sessions on specific topics followed the
plenary sessions. In the breakout sessions business and government leaders
who had initiated preparedness programs in their agencies, rather than by
consultant "experts", made the presentations "Experts" on the success of
these programs were found among the members of the audience.
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Training Workshops
Three sets of training workshops on specific topics were convened at locations

throughout the Bay Region to provide specific information about earthquake
preparedness to government and industry staff with operational
responsibilities. These workshops presented research findings from the recent
Mexico City, Coalinga, and El Centro earthquakes that addressed specific
interests of workshop participants. For example, presentations for managers
of high-rise buildings included data on building performance, earthquake
effects on building contents, occupant behavior, and preparedness needs.

Earthquake Preparedness Campaigns
BAREPP participates with SCEPP and the Governor's Office of Emergency Services

in organizing and coordinating the annual Statewide Earthquake Preparedness
Campaign. General information on individual preparedness is provided to local
governments for dissemination to the general population. In addition, BAREFP
supports local government community awareness programs of a number of
jurisdictions in the Bay Region. For the past two years, BAREPP has
experimented with a "marketing approach" to promote earthquake preparedness.
Using methods derived from marketing research and employing the assistance of
a public relations consultant, BAREPP staff helped organize earthquake
preparedness campaigns in a Daly City shopping center and in a group of retail
shops in San Jose. The campaigns were timed to coincide with the Statewide
campaign.

Press Briefings
BAREPP has developed working relationships with the region's major media

outlets. After two years the project has successfully become a contact point
for reporters seeking interpretation of seismic information provided to the
media by other organizations. In this role BAREPP translates technical
information for reporters and provides additional sources for interpretation
of events. After the Mexico City Earthquake this relationship gave BAREPP the
opportunity to feed information and research findings to reporters who wanted
to relate the events in Mexico with potential earthquake problems in the Bay
Region. Stories citing previously published research on the geology of the
region, building performance, and the potential impact of a major earthquake
on this region were printed in Bay Region newspapers.

More recently BAREPP organized a press conference to announce the release of a
scenario for an 1868 type earthquake on the Hayward Fault. The press briefing
resulted in coverage on the evening news segments of the CBS, ABC, and NBC
television and radio network affiliates and in feature articles in the
region's daily press.

IV. IMPROVING THE IMPLEMENTATION PROCESS

There are significant voids in research data that if filled would allow more
effective use of existing information and technical data. While additional
research is clearly needed in the fields of seismology, geology, and building
performance, there is an even greater need to develop more effective ways to
use the data we now have. The research community has known since 1933 that
unreinforced masonry structures in seismically active regions pose a threat to
life. The Caracas and San Fernando earthquakes taught us that non-ductile
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concrete frame structures are a collapse hazard. The impact of building
configuration on structural performance is now well known, as is the
relationship between site geology and ground shaking intensity and duration.
There will be few surprises in the next moderate or larger earthquake that
strikes California. The question that begs to be addressed by researchers is
how we can more effectively use existing information. This question can be
divided into the following areas for research:

# Cost effectiveness of preparedness program activities

¥ Market research on motivating government and business preparedness

¥ Studies of the social and economic impacts of hazard abatement programs
] Development of financing methods for strengthening existing structures

Nearly 83% of the federal funding provided by the National Earthquake Hazards
Reduction Program (NEHRP) supports research activities of the National Science
Foundation and the United States Geological Survey. In contrast support from
NEHRP for state and local programs to reduce earthquake hazards through the
application of existing data was recently reduced from $1.5 million to under
$1 million a year.

The need to support earthquake research is well documented. However, the
research priorities of NEHRP must also acknowledge the need to develop and
support effective application and implementation programs through the
provision of adequate and consistent funding.

The question that will be asked after the next damaging earthquake will not be
"Why did it happen?" The question will be "After spending so many dollars on
research, why were we not able to prevent the loss of life, injury, damage,
and economic disruption?"
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THE CALIFORNIA EARTHQUAKE EDUCATION PROGRAM

By
Herbert D. Thier
University of California
Berkeley, California 94720
Introduction

The California Earthquake Education Project is a major activity
of the Lawrence Hall of Science, University of California,
Berkeley, Funded by legislative act of the State of California,
CALEEP has developed extensive educational materials for schools
and community groups on earthquake science and earthquake
preparedness. The project, currently in its dissemination phase,
is a cooperative effort between the Lawrence Hall of Science and
the California State Seismic Safety Commision. Legislative
funding for CALEEP over the last six years has totalled nearly
$1,000,000.

Goals:
CALEEP activities are designed to:

* Increase participants' awareness of potential
earthquake hazards.

* Teach participants preparatory measures that may
reduce injury and financial loss from earthquakes.

* Encourage participants to take action to improve
personal and community safety and well-being during and
after earthquakes.

* Utilize public and student interest in earthquakes
to teach basic concepts and processes of geology and
other sciences.

The CALEEP program, which includes over twenty educational
activities, is available to teachers, science coordinators, and
community leaders. These activities, classroom-tested during a
two-year pilot program, emphasize participatory, materials-based
learning. Participants are encouraged to explore earthquake
concepts through a variety of mediums including: "vicarious field
trips" to places in the world where fault movement is occurring,
a tape recording made by an Anchorage resident as he experienced
the 1964 earthquake, neighborhood hazard inspection tours, and a
wide variety of maps and charts. Plans are made and budgets
drawn up for making a home quake-resistant; individuals attempt
to "survive" a computer-generated 'quake, and groups act out
their responses to various earthquake scenarios. The diversity
of this set of activities allows leaders and teachers to design
programs that best address the needs and abilities of their group
or class. Tscription of each activity can be found in the
CALEEP sampler All materials are provided at cost, and
permission is granted to users to reproduce worksheet masters for
participants.

Research Which Contributed to CALEEP

The CALEEP program is primarily needs driven. Two different
kinds of needs have significantly shaped the effort. First,
there is the nationally recognized need for more effective
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earthquake education to increase preparedness and contribute to
the mitigation of the effects of serious earthquakes. The
interest, effort, and cooperation of the California Seismic
Safety Commission, the Ccalifornia State Department of Education,
and the Lawrence Hall of Science of the University of California
in conceptualizing and getting the CALEEP project started is
clear evidence of the realization of the need in California. The
significant funding, received to date from the California State
Legislature to support the work of CALEEP, is clear evidence of
the acceptance of the impoartance of the need by the leadership
and the people of the State of California. The current
importance of the need is clearly emphasized by the following
statement from California At Risk: Reducing Earthquake Hazards
1987 to 1992¢, the official program of the state under the
legislatively enacted California Earthquake Hazards Reduction Act
of 1986.

"Earthquake education and information are crucial to
improving earthquake safety. The initiatives presented
below rest on the beliefs that properly educated citizens
can save lives and reduce property damage by informed action
before, during, and after earthquakes, and that the students
educated about earthquake safety today will be better able
to cope with them now, and as the adults of tommorow.
Moreover, providing earthquake education and information is
a cost-effective approach to increasing earthquake safety,
as money invested in teaching people how to make their own
homes and workplaces safer can bring substantial dividends
as they carry out these earthquake safety measures and
encourage others to do the same."

The second kind of need that has significantly shaped CALEEP is
the need nationally and statewide for more effective science-
technology-society oriented science education in the schools.
Documented in numerous national and statewide conferences and
reports”, the need and the difficulties involved in meeting it
are well known. CALEEP uses both teacher and learner interest in
a societal issue of importance (effects of earthquakes in this
case) as the motivator for more effective basic science and
technology education. This approach is proving highly effective
in contributing to meeting the need for more effective science
education for citizens in our society.

At least two kinds of research studies provided the knowledge
base that made EALEEP possible. First, the studies by Nigg,
Tierney, Turner® and others on what the public does and does not
know about earthquakes; how they handle information when it is
presented to them; and how they react at the time of a disaster
or increased perceived risk of a disaster. The challenge, these
studies and others presented for CALEEP was the fact that
although it is posible to make the public aware of earthquakes
and their effects, it is very hard to sustain the public's
interest over an extended period of time. More important, it is
very difficult to get the public to take action to prepare
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themselves and their communities to help mitigate the effects of
an earthquake. This information and the results of the public
survey carried out by CALEEP right at the start of the project
indicated that it was important to build on awareness and develop
understanding of the causes of earthquakes and their effects on
people and property. This understanding, combined with practical
suggestions for preparedness and mitigation efforts, is necessary
to increase intentionality and bring about direct action by
individuals to prepare themselves and contribute to their
communities' efforts to mitigate the effects of earthquakes.

This is why more than public information campaigns, to make
people aware of the issue, are needed. Public education, with
its emphasis on long-term efforts is needed to develop enough
understanding and intentionality on the part of individuals to
motivate actual preparedness action.

The second group of research studies contributing to the
knowledge base for CALEEP, are the wide variety of efforts to
undegstand science and how to teach it to learners of various
ages®. A unique contribution of CALEEP has been the bringing
together of individuals and groups concerned about earthquake
preparedness and mitigation research with those concerned about
how to more effectively teach science and technology to learners
of various ages. This has led to the identification of
challenging areas for increased future research, such as what can
be the role of students in instructing and motivating their
parents regarding earthquake preparedness and mitigation
activities.

Activities That Facilitate the Development of CALEEP

Identifying the specific need for more earthquake science and
preparedness education, as part of the general need for more
effective science and technology education in California, was an
important step that facilitated the research application process.
By identifying how the specific CALEEP goal of earthquake
education could be accomplished, as part of the school systems'
desire for increased quantity and quality of science education,
made CALEEP something that contributed to acomplishing the goals
of the school. It did not become something "extra" recommended
or mandated and, therefore, considered a burden by the schools.
In order to accomplish this right from the beginning, CALEEP
worked closely with the State Department of Education and leading
school systems and science educators in the state in the
formulation of the content and approach of the program. Knowing
from the beginning that the success of the program would be
determined by the desire of the teachers in the classroom to use
it, practising teachers were involved as part of the project
staff from the onset. In addition to the teachers who, on leave
from their school systems, worked full time with the project,
extensive use was made of the classroom as a laboratory for
development. This emphasis on the classroom as the laboratory
for designing and evaluating the activities of the program, was
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combined with the expertise and experience of the Lawrence Hall
of Science in developing and disseminating educational programs.
Project staff at Lawrence Hall, made up of teachers, earth
scientists, and science educators, utilized the unique scientific
and human resources of the University of California, Berkeley
campus, in order to effectively design the educational materials
of the project. The essential work of designing the program was
carried out by the core staff of the project working at the
Lawrence Hall of Science. Early, carefully monitored and
analyzed trials of the project's activities by classroom teachers
in Northern and Southern California provided the field-based
input necessary to effectively translate the needs for earthquake
education into material that teachers would want to use in their
instructional programs. The support of the legislature and
leadership of the California Seismic Safety Commission in
establishing the program, were critical to the development of the
program. The clear identification by the legislature and Seismic
Safety Commission of the importance and need for the program,
gave it status in the education community. Carrying out the
program at the Lawrence Hall of Science, with the early and
extensive involvement of teachers and other school leaders from
the field, helped to prevent the schools from considering the
program another demand put on them by an outside agency. Working
closely with the State Department of Education, the activities
developed were correlated to the expectations for science
education in the state. 1In this way, it was possible to present
teachers and schools with edeucational materials that helped meet
a significant societal need (earthquake proeparedness and science
education), while contributing to their own goalf for the
instructional program at science in their school-.

Dissemination of the CALEEP materials

The finest educational innovations or research applications are
worthless if they are not used. Dissemination of educational
materials, so that they become a real part of the ongoing
instructional program of the schools, is a complex task. From
the very beginning of the project, dissemination has been a major
concern in all activities undertaken by CALEEP. During the early
design and development phases of the project, schools and school
leaders in northern and southern California were made part of the
process by acting as trial schools. Rather than just using these
schools for CALEEP's purposes, significant efforts were made to
develop local leaders in each situation. The materials were
developed as individual activities, with many choices open to the
local district or school in how they were to use them. This has
encouraged a wide variety of formats for using CALEEP, ranging
from schools that use selected activities to enrich their
existing science and social science programs, to those school
systems that have used the materials as a resource to design
their own preparedness curriculum based on CALEEP. CALEEP has
focused on the development of local leadership, using a variety
of models to accomplish this goal. Major events used to initiate
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this process were awareness and training events put on by CALEEP
staff for teachers and other local leaders. Awareness sessions
are up to 3 hours in length, require little commitment on the
part of the attendee beyond being there and are intended to
introduce the program to an area. Training events are about 6
hours long, require the commitment by the individual or the
school system to purchase the CALEEP kit and are intended as the
beginning of extensive local use of materials. Staff costs for
training and, in the early years, part of the cost of the
materials were subsidized by the project out of its limited
budget. This decision caused some problems, such as overspending
when interest and participation increased rapidly but in
retrospect, was necessary so that uptake would be widespread as
intended by the legislature. Trained individuals were encouraged
to become local leaders by being given incentives (special
equipment, honoraria etc.) to organize and put on awareness and
training sessions in their own area. Special leadership
development events were held to build independence into
identified local leaders and this process is continuing at
present. As part of the leadership development phase of the
project dissemination and implementation centers were established
at six campuses of the California State University system.
Established with the cooperation of the State University
chancellor's office and as a result of competitive proposals
these centers have proved to be highly effective in
institutionalizing the program in various regions of the state.
Equally important, each center has evolved approaches for
involving pre-service teachers in the program ranging all the way
from awareness sessions to building CALEEP training into the
basic teacher preparation program of the campus. This emphasis
on training of pre-service teachers is particularly effective,
since as these individuals obtain positions they bring knowledge
of the program to many schools. Their expertise reduces the need
for continuous initial training events at the school level.
Presentations at professional meetings and the publication and
distribution of the CALEEP newsletter have made significant
contributions to the dissemination process. Last, but certainly
not least, the materials themselves have been designed with
dissemination and implementation in mind. For example, the
Earthquakes, Environments and Effects videotape was designed as a
vehicle for getting groups interested and involved. It has been
used very effectively to kick off programs and as a means of
encouraging parental participation in the preparedness efforts.
The Living Safely In Your School Building brochure and related
activities were designed to focus on non-structural hazards (an
area where one can easily make a difference), as a means of
encouraging broad based support from school safety officers and
similar individuals concerned about preparedness. This has
contributed to the implementation of the overall CALEEP program.

Throughout the program, significant efforts have been made to
make the program known to professional and parental leadership of
the public and private schools in the state, by participating in
their meetings and conventions and organizing various events at
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their request. The project has also coordinated its efforts with
other groups such as the Bay Area Earthquake Preparedness Project
(BAREPP), the Southern California Earthquake Preparedness Project
(SCEPP) and various other groups, such as the American Red Cross,
and Junior League, concerned about earthquake planning and
preparedness. Special efforts were made to coordinate the work
of the project with the public information interests and efforts
of the State Office of Emergency Services and interested county
OES offices. This proved highly effective in getting the program
more widely known by cooperative efforts, such as CALEEP's
preparation of the school oriented materials for use in the
Governor's Earthquake Preparedness Week activities in 1985. This
cooperative effort with OES provided effective, usable
preparedness materials to schools for use during the week, while
helping to make these schools more aware of the entire CALEEP
program. In 1987, at the request of the California Science
Supervisors Association, CALEEP made available a similar set of
preparedness materials for use during Earthquake Month. This
cooperative, low cost, somewhat informal, effort proved highly
productive in further encouraging local leadership.

Each of the major dissemination activities described above and
the many others too numerous to describe here, were significant
in one way or another to the growth of the program. Considering
the size and complexity of the State of California and its
educational system and the relatively small size of the CALEEP
budget, the decision was made to use a wide variety of approaches
to encourage as much local leadership as possible. Therefore, it
is very hard to identify which events or approaches were not
significant. Rather, as described in the next section, the real
issue is which events should have been given earlier and/or
greater emphasis.

Improving the application process

The CALEEP dissemination process is still underway and
significant future dissemination and implementation needs exist.
Therefore, the "perfect hindsight", that allegedly becomes
available at the end of an effort, is surely not now available.
However, looking back, it is clear that a number of things would
be done differently, if we knew then, what we know now. There
are, however, two constraints that determine the comments that
follow:

1. It is assumed that the size of the CALEEP budget
(approximately $135,000 year in direct costs) would be
the same and the expectations for the project to have
impact statewide were maintained.

2. Despite the significant efforts made by CALEEP,
the Seismic Safety Commission and others, the actual
commitment of resources to the project by the State
Department of Education would have remained the same.
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CALEEP started up and has operated during a period of
econonmic crisis for the California Public Schools.
This has been a major factor in preventing the State
Department of Education's financial involvement in the
program,

Accepting these constraints, it is clear that first, if possible,
the regional centers in cooperation with the California State
University System should have been established earlier in the
life of the project. They are effectively accomplishing the goal
of providing regional resources, sensitive to the differences
found in various regions of the state. Second, the teacher's
mini-kit or $25.00 kit, designed this year, should have been
offered earlier. Although it requires some limitations and
compromises regarding the breadth and quality of the program's
experiences, it appears to be a necessity, considering the
increasing economic problems fared by the schools. It also makes
available additional alternatives to schools wanting to adopt the
program.

Knowing what we know now other changes would involve greater or
lesser allocation of limited staff resources to various
activites. A great deal of pragmatism and adaptability is
necessary, if we are to really significantly affect formal
education in the public and private schools of California.

This paper has concentrated on CALEEP's efforts to develop
materials and disseminate them to the public and private schools
of California. It has not focused on CALEEP's efforts in the
community, which were an expectation of the program in the early
years of the project. Work completed with the Girl Scouts of
America, Senior Citizens Groups, Junior League and others has
been highly effective, ranging from a girl scout badge in
earthquake preparedness, to the evolvement of a cooperative
program for young children involving Junior League (Oakland) and
Audubon Nature Training Society (ANTS) leadership. CALEEP
considers these efforts to have beeen extremely worthwhile and
contributory to the quality of the school materials currently
available. However, in recent years at the request of the
education committee of the Seismic Safety Commission CALEEP has
focused almost entirely on the schools. Had this been known from
the beginning some different allocation of limited resources
could have been made. The whole process has been evolutionary
and probably was necessary, as the state, through the leadership
of the Seismic Safety Commission and other agencies, has come to
grips with developing effective long term statewide policies,
practices and support for adequate earthquake information and
education for all citizens of California.

The CALEEP effort has certainly been successful in raising the
awareness of the public and private schools of the state to the
need for earthquake science and preparedness education in
California. Beyond awareness, the CALEEP effort has developed
understanding in teachers and school leaders, regarding how they

71 %(@ [pw&/’



can effectively integrate earthquake science and preparedness
materials into their ongoing instructional programs. Many are
taking the action to make this a reality, but a great deal more
needs to be done to accomplish the goal, which is a future adult
population that:

1. Understands the nature, causes and potential
destructive force of earthquakes.

2. Understands the value of, and takes the action to
prepare themselves and their communities to mitigate
the effects of earthquakes and

3. Understands the necessity, even in difficult
economic times, to support necessary state and local
expenditures for research, mitigation and preparedness
efforts regarding earthquakes and the dangers they pose
to life and property.

Summary

The accomplishments of the CALEEP program to date have been
substantial. Outreach to schools providing information about the
program and uptake and use of program materials by the schools
has exceeded all expectations.

The project's efforts have clearly raised the awareness of the
need for earthquake education in the state. The process of
internalizing earthquake preparedness and earthquake science
experiences into the instructional programs of the schools is
well underway. Needed to continue growth and development of the
program statewide are: further developmental efforts, especially
in relation to secondary school materials; establishment of an
earthquake education resource center in the state; continued
availability of teacher and other educational leadership
development activities; and ongoing leadership for earthquake
education in the State Department of Education. Efforts are
currently underway to obtain funding for these activities.
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PERSPECTIVES ON PUBLIC INFORMATION AND AWARENESS PROGRAMS
IN THE PUGET SOUND, WASHINGTON AREA
by Carole Martens
School Earthquake Safety and Education Project
Geophysics Program, AK-50

University of Washington
Seattle, Washington

PAST PUBLIC INFORMATION AND AWARENESS PROGRAMS

Many efforts have been made to increase public information and awareness of
the earthquake risk and the need for preparedness in the Puget Sound,
Washington area at least as far back as the series of quakes between 1939 and
1949, and later, the April 29, 1965, Richter Magnitude 6.5 Puget Sound
earthquake.

This has included the American Society of Civil Engineers, Puget Sound School
Districts, the International Conference of Building Officials (ICBO) and the
Seattle Building Department, Citizens and Scientists concerned about Dangers
in Environment (CASCADE), Skagitonians Concerned About Nuclear Plants
(SCANP), the Ad Hoc Committee on Geologic Hazards, the American Red Cross,
the Seattle Council of Parents, Teachers and Students (PTSA), as well as
agencies such as the United State Geological Survey (USGS), the Federal
Emergency Management Agency (FEMA), Offices of Emergency Services at the
state, county and local level, the Puget Sound Council of Governments, and
more recently, the Washington State Seismic Safety Council convened by Mr.
Hugh Fowler, Director of the Division of Emergency Management, State of
Washington, at the direction of Governor Booth Gardner. Numerous individuals
have made contributions to public information and awareness as well.

Many of these efforts have resulted in significant gains, and certainly
public and governmental awareness has increased, but none have resulted in a
state level commitment to fund and embark on an on-going program of
earthquake hazard reduction for the welfare of the citizens of the state of
Washington.

SCHOOL EARTHQUAKE SAFETY AND EDUCATION PROJECT (SESEP) 1983-1986

The program to be looked at in more detail in this discussion is the School
Earthquake Safety and Education Project (SESEP).

Defining the Needs: The Process and the Players

This section reviews the involvement and the steps taken to identify what
needed to be done to improve the dissemination of public information and to
increase awareness of state earthquake hazards among Washington residents.
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In the early 1980's the Puget Sound Earthquake Preparedness Project was an
entity organized and supported by Region X, Federal Emergency Management
Agency (FEMA). It was a cooperative effort of local, state and federal
government agencies, news media, educators, utilities, business and industry.

As part of the project, FEMA held an earthquake preparedness workshop on
March 27, 1981. The workshop resulted in two task forces being established:
one on Emergency Public Information and the other on Public Awareness and
Education. Each was asked to complete the work by January 30, 1982.

In a cover letter accompanying the final report of the Public Awareness and
Education Task Force, Mr. William Mayer, Regional Director of FEMA stated,
"The public awareness of the earthquake hazard in this area must be raised
through education and publicity programs.” The Task Force recommendations
dated January 25, 1982, included that programs should involve the entire
community--schools, business, labor, volunteer agencies, etc.; and that they
should be permanent and on-going.

Later that same year, 1982, the Washington State Department of Emergency
Management conducted a survey of city and county emergency services officials
within Puget Sound. The survey findings, sent to National FEMA, indicated
that respondents felt their greatest needs were for public education programs
and for school earthquake curriculum and preparedness programs.

Early in 1983 National FEMA was preparing to place earthquake education
programs at three locations in the United States. Based on the information
from the Washington State DEM survey, and the recurrence of Magnitude 6 and
greater earthquakes in the Puget Sound, Washington area on an average of
every 20 to 30 years, National FEMA selected Washington State as one of the
three locations, and, the school population as the target population.
Proposals were requested in the Spring of 1983.

To summarize, needs identified at the outset were that public awareness of
the earthquake hazard had to be raised; the most effective method would be
through permanent and on-going public education programs and especially
programs targeted to the school community. These specific needs were
identified between 1981 and 1983 through the coordinated efforts of federal
agencies, state and local emergency services officials, the media, educators,
business and industry.

Needs identified later are discussed in a section titled "Identification of
Needs During Project,” on page 4.

Description of the Project

Linda Noson, University of Washington seismologist, responded to FEMA's
Request for Proposals in the Spring of 1983, and was awarded the grant to
establish a school earthquake education program. The resulting program, the
School Earthquake Safety and Education Project (SESEP) startup date was
September 1, 1983. The funding was renewable yearly, for a maximum of three
years. First-year funding was from FEMA through the Washington State
Department of Emergency Management (WSDEM) to the Geophysics Program at the
University of Washington in Seattle. Subsequent years were funded by the
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Washington State Department of Emergency Management with money allocated by
FEMA for state earthquake hazard reduction efforts. SESEP received two
successive years of funding at the originally designated level; the third
year, the project was continued, but at a reduced level. Total funding, FFY
1983 - FFY 1986, amounted to $138,000.

The year following the end of the original three-year project, a 1986-87
proposal for FEMA funds, with one-third local in-kind match, was developed by
SESEP's staff and was approved and funded. This one-year project ends
September 30, 1987.

The level of effort maintained consistently throughout the four years has
been a part-time director and a part-time program assistant. From time to
time specialists have been added to the staff who have been given specific
tasks: FYl--a research consultant was retained to evaluate the effectiveness
of using geology education materials designed by the Environmental Volunteers
of California in condensed presentations focused on earthquake safety and
education, also a graduate student with a seismology background worked as
staff part time; FY2, a part-time volunteer coordinator was added to recruit,
train and schedule a volunteer corps; and the final year, a graduate student
in curriculum and instruction worked part-time on curriculum development.

Key players over all four years of the project were Linda Noson and Carole
Martens. Linda Noson, a University of Washington seismologist, was a member
of FEMA's Public Awareness & Education Task Force, and co-chaired, with Peter
May, the Washington State Seismic Safety Council. Carole Martens is a
teacher, active in school affairs, a registered citizen lobbyist--seismic
safety issues; and was a member of the Washington State Seismic Safety
Council.

The FY1l scope of work was ambitious. The task timeline required that several
demanding and time-consuming tasks be accomplished during the first three
months after startup. Some of the tasks were:

1. Make suggestions for modification of FEMA's Guidebook for Developing A
School Earthquake Safety Program by September 19; and modifications and
adaptation of the Environmental Volunteers' earthquake education materials
for local use by October 14.

2. Introduce materials in Task No. 1 to the selected school populations.
3. Conduct a project planning workshop--report due November.

4. Establish an advisory board--report due November.

5. Produce a monthly newsletter.

6. Design and implement a tracking mechanism for the dissemination and use of
products and services--due November.

7. Develop a method for measuring effectiveness of our products and services

--due November.
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8. Recruit and train volunteers: strategies due December; Actual due January.

9. Work with principals/earthquake safety committees in at least two K-6
schools to develop earthquake safety program action plans, and initiate
their implementation.

Time and budget limitations resulted in focusing efforts on listed tasks 1,
2, 3, 4,5, 7, and 9 and on two additional tasks: designing and implementing
an "earthquake safety” day or week, one of the listed tasks; and seeking
required approvals from the School District and the University of Washington
Human Subjects division to pilot the SESEP project and work with students in
the Seattle Public Schools, which was not one of the tasks. Permission to
work within the Seattle School District was received November 15, 1983,
considerably after the project startup date.

Internal/External Motivating Events

Some internal motivating events were: the Advisory Board which provided SESEP
with a active sounding board for ideas, were willing to review documents and
to act as expert resources;--Development/Director's Meetings in Washington
D.C., during which staff gathered information, brainstormed, and shared
ideas;--Volunteer program, the intent of which was to free staff from making
all presentations, plus help "spread the word";--Education Research
Consultant who provided professionalism in SESEP's testing method and success
of presentations;--Workshops which informed, motivated and empowered others
to become involved in earthquake preparedness.

External events also provided motivation: the Governor's annual proclamation
of Earthquake Awareness Week; Media attention to SESEP and to the need for
earthquake preparedness, both general and in the schools; the occurrence of
major earthquakes and volcanoes: Mount St. Helens, Coalinga, Borah Peak,
Mexico City, Chile and Nevado del Ruiz.

Identification of Needs During Project

Some project findings were: 1) motivation to develop earthquake safety plans
existed because of the eruption of Mt. St. Helens in May of 1980, but no
clear information on what to include and how to proceed was available; and 2)
schools generally were unprepared for earthquake emergencies: drills were
not required in all school districts; when required, they were frequently not
carried out (Though earthquake drills were required in the Seattle School
District in 1983-84, only 49 of the 67 elementary schools held drills); and
parents were not informed about school emergency plans, if a plan existed.

Needs identified by the project clearly point out that past intermittent
efforts to involve schools in earthquake preparedness activities had not
achieved the level of preparedness desired. SESEP determined that schools
were not prepared to handle earthquake emergencies, although some were
motivated to begin earthquake emergency planning, and schools needed
education and information to assist them in the process.

This lack of preparedness prevailed in spite of a statutory requirement, with
mandatory language, that schools shall be prepared to meet sudden
emergencies. RCW 28A.04.120 (10), Duties and Powers of the State Board of
Education, written into the Washington Administrative Code (WACs), Chapter
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180-41, Pupil Safety, in October, 1970, mandates that school district boards
of directors shall be responsible for providing instruction of pupils and
shall develop specific plans and procedures consistent with WAC 180-41...and
in accordance with guidelines to be provided by the superintendent of public
instruction.... Since its adoption, this statute has been narrowly
interpreted to mean sudden "fire" emergency only. No other emergency
planning has taken place on an institutionalized scale.

Contributing Research and its Funding Source

Initially, there were two important earthquake education tools used by SESEP.
They were the draft version of the Guidebook for the Development of A School
Earthquake Safety Program, developed with FEMA funding, and the Hands-on
Earthquake Learning Package (H.E.L.P.) handbook and companion earthquake
education models, developed by a non-profit group, the Environmental
Volunteers of Palo Alto, California.

SESEP's field test of the Guidebook was a driver; the needs identified in the
pilot schools testing the Guidebook drove the development of products. Some
products developed to meet those needs were the User's Guide, (a brief manual
to accompany the Guidebook), assemblies, lists of supplies and equipment
needed, resource lists, etc.

Translation Activities that Helped Facilitate SESEP

Linda Noson's knowledge of earthquake risk information, and her ability to
translate scientific terms and technical concepts, unfamiliar to the non-
scientific community, into layman's language has helped school users at all
levels, from Kindergarten through the State Board of Education, understand
the risk and how it applies to them.

Carole Martens' knowledge of the school system structure, key individuals and
the internal dynamics at various levels of the state's schools facilitated
the introduction of new information into the public school system. She has
been actively working as a volunteer in school affairs since 1973 and is
well-known at both the local and state levels.

The User's Guide to the Guidebook for the Development of a School Earthquake
Safety Program was developed to make the FEMA Guidebook more accessible to
busy school administrators. The Guide contains page numbers and specific
references to key sections of the larger document. It helps the user break
down barriers set up by the size of the Guidebook. Another purpose was to
supplement the Guidebook with information on regional seismicity. The User's
Guide was developed by SESEP Staff.

Dr. Karen Brattasani, Educational Research Consultant, developed the pre-
test/post-test design, the method for administering the test, and performed
the assessment of test results. Her expertise and experience assured an
unbiased test, both in design and administration and a valid translation of
the results.

Because of the broad spectrum of expertise represented on the SESEP Advisory

Board, all materials were given to the Board to review and revise. This
process led to greater content accuracy and improvements in the final
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language.

Significance of Various Dissemination Events

A number of dissemination techniques were used during the life of the SESEP
program: pilot schools, workshops, presentations, publicity through the
media, volunteer corps and committees. Most were successful to some degree,
but several could be rated extremely significant. These include the pilot
schools, the workshops and the presentationms.

Pilot Schools: Pilot schools were used as an initial strategy of the
project. SESEP staff worked intensively with two pilot elementary schools
the first year and three additional pilot schools the following two years.
School staff and parents were given presentations. The Guidebook was field
tested by the 5 schools, student assemblies were given, and hands-on learning
center presentations on causes and effects of earthquakes and preparedness
measures using the E.V. models were given to the studentbodies at least one
time. This required two or three days at each school. The learning center
lessons lasted 15 to 20 minutes. One class of 25 to 30 students, divided in
two groups, rotated through the two learning centers every 45 minutes. Two
pilot schools were selected for the pre-test /post-test. Also, SESEP staff
worked with the earthquake safety committees of the pilot schools to assist
in the development of their school earthquake preparedness plans. This level
of contact resulted in a high degree of commitment at several of the pilot
schools and led to information gained at school being used at home, shared at
work, and in organizations.

Workshops: The workshops required tremendous energy in planning and
preparation, however, both expected and unexpected results occurred as
benefits of these events. School earthquake planning and preparedness at
several schools, a special education program, and a school bus safety progranm
all came about as the results of unexpected individual efforts following
workshops.

Presentations: Presentations to targeted audiences also proved effective.
This was made possible by the development of slide sets that could be grouped
according to the needs of those who were scheduled to be in attendance at the
presentations: principals, custodians, school nurses, teachers, parents, or
students. These presentations were valuable in raising awareness of the
earthquake risk in the Puget Sound region, and in particular how it impacts
the school population.

Media coverage: Publicity was important to the SESEP program and the media
was diligent in focusing attention on SESEP and the SESEP staff during times
of worldwide natural disasters, or during the Governor's proclaimed annual
Earthquake Awareness Week, and at other times such as during the legislative
sessions when seismic safety bills were under consideration.

Committees: Establishing committees with broad membership to accomplish a
specific goal:--Institutionalization of some elements of the program:

1. Safer schools manual supplement on science laboratory/classroom hazard
identification and mitigation procedures. It is being developed
cooperatively with the facilities divisions of the Washington State Office of
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the Superintendent of Public Instruction (OSPI) and the Seattle School
District (SSD), and two private consultants--a structural engineer and an
urban designer. The manual is for publication and distribution by OSPI to
school districts statewide.

2. Videotaping and distribution of earthquake education films:

a. School Earthquake Planning. Produced by Educational Service District
#113, Tumwater, Washington, for general distribution upon request. The film
covers information on Washington State seismicity, the importance of school
district preparedness for earthquake emergencies, and the elements of a
school plan.

b. Bus Driver Training Film. Produced by Seattle School District,
Seattle, Washington, for distribution throughout Washington State, Canada,
and the U.S., upon request. Covers historical earthquake occurrences and
damages caused. Shows typical damage pictures and relates it to the
situation bus drivers might find themselves in should a quake occur during
bus route hours. Discusses importance of home preparedness for drivers and
their families. (Scheduled to be filmed week of September 14, 1987.)

3. Bringing the concept of the environment's effect on man to the attention
of the Basic Education Division of the Washington State Office of the
Superintendent of Public Instruction (OSPI). This resulted in the inclusion
of the concept within OSPI's environmental education curriculum framework.
(See matrix below with comments by David Kennedy, Director of Curriculum,
OSPI Basic Education Division.)

AIR WATER LAND Row 1: Basic concepts. Everyone
learns about air, water, and land.

PLANTS PEOPLE ANIMALS Row 2: Everyone learns about how these
three fit with air, water and land and
lots of combinations.

ENERGY BUILT HAZARDS Row 3: Includes energy that drives the
ENVIRONMENT systems; the built environment because
its something people do and its really
central to our way of life and last is
natural as well as human-made hazards--
chemical hazards, earthquakes,
lightening, landslides. Hazards relate
back to all other areas and vice versa.

There is no other framework in the Office of the Superintendent of Public
Instruction that contains anything at all to do with hazards. (End of Mr.
Kennedy's comments.)

Previous developers of environmental education curricula (such as Project
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Learning Tree and Project Wild) have limited the concepts included to man's
effect on the environment and various ways to change behavior harmful to the
natural environment. This matrix, when developed, will include the
environments effects on man and man's ability to alter the harmful impact by
selective actions.

Volunteer program: Volunteer workshops were conducted to train volunteers
to give the hands-on learning center presentations.

The volunteer program proved to be unsatisfactory (not significant). The
hope was that a corps of volunteers could be trained and available to
respond to requests for presentations and to work with pilot schools and
this would free up the staff to carry out other responsibilities. However,
the time required to recruit, train, assign, and maintain the volunteer
corps proved to be greater than the return warranted.

WHAT BARRIERS HAD TO BE OVERCOME?

BARRIER: An initial scope of work that was overly ambitious.
The task time line required that several demanding and time-consuming tasks
be accomplished during the first three months after start up.

Seeking approval to carry out the project in the Seattle Public Schools was
not included in the statement of work, but was a focus of staff efforts
during the early months and the process took nearly three months to
accomplish.

BARRIER: Administrative Turn-over--Lack of Continuity.

At the inception of SESEP, September, 1983, an internal conflict within the
Seattle School District administration diverted attention. The
superintendent resigned in January, 1984. His replacement retired two years
later and a third superintendent was in place by the end of the first three
years of SESEP.

The director of Facilities changed three times; the entire Professional
Development staff was either RIFfed (reduction in forces) or retired during
SESEP's timeframe; the budget director was released and a new one hired; the
curriculum and instruction division was divided and re-staffed. Had this
level of change been foreseen, it might have been decided to offer the
program to a less complex, nearby school district.

BARRIER: Lack of Understanding of the Significance of the Earthquake Risk by
School District Decision Makers.

For example, during a presentation to the Seattle School Board using slides

and demonstrating the E.V. models, a member of the board of directors asked

"Didn't the eruption of Mount St. Helens release all the pressure and we

don't have to worry about earthquakes here anymore?" This common

misconception points out the need for education programs at all levels.

BARRIER: Lack of Commitment to school earthquake preparedness.

A request for funding for earthquake emergency supplies and equipment for
each school location within Seattle was made by the District Risk Manager as
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the result of a district earthquake preparedness advisory committee. It was
initiated by the superintendent following a threatened boycott of the
opening of school by parents and teachers at one of the pilot schools--
housed in an unreinforced masonry structure. They wanted, among other
things, earthquake preparedness measures taken at their school.

The committee reviewing budget requests had received 72 requests. They
ranked the earthquake supplies last--least important of all 72 requests.

Among the top ranked requests: Copy machines for the school offices.
This was considered an immediate need, well understood by members of the
ranking committee~-many of whom were principals or past principals now
administrators.

BARRIERS: School Earthquake Preparedness Funding is always in competition
with highly visible and important causes: drug abuse prevention; AIDS
curriculum development. This is consistently used as an excuse not to fund
school earthquake preparedness. In districts where it is a priority, as it
became in a neighboring school district, ways have been found to accomplish
both.

STRATEGIES TO IMPROVE FUTURE PROGRAMS

1. Hold a Development Meeting prior to the initiation of future earthquake
education programs.

A Development Meeting was held in Washington D. C. in November, 1983. 1In
attendance were the project directors and some staff members from the three
earthquake education programs, National FEMA staff, the National project
supervisor, and developers of the Environmental Volunteers (E.V.) school
program. The meeting covered familiarization with the E.V. progranm,
discussions on networking, district level participation, recruiting volunteers,
and program evaluation. The Development Meeting discussions and information,
while valuable in November, would have been of even more value prior to the
initiation of the project.

2. Reverse the task timeline. Begin with program development, have a program
plan in hand when approaching a school district. Aim to introduce the project
within the school district four to six months after the start of the school
year.

This would allow time for the program staff to develop a preliminary program
and establish networks within the school community, emergency response
organizations, the media, and other important groups.

Already-developed materials could be identified, reviewed and adapted. An
advisory board could be established. Strategies for publicity could be
developed and ready. In other words, all preliminary planning and preparation
could be completed before introduction of the program to the school district
occurs. In that way, a package could be presented to a district that would
include what you plan to do, how you plan to accomplish it, what you need from
the district, and how the program will benefit the district.
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Timing the initial contact with the school district to avoid the opening of
school could only improve the chances of success. Programs for the current
year have already been established by the start of school. Optimum timing for
school district consideration of new program options in Seattle is January-
April. In Seattle, this is the budget setting period. Any program that has a
budgetary impact that is to be implemented during the following year, must be
entered into the budget process for consideration and adoption at this time.

3. Implement a quarterly written review of the program progress by the
supervising officer.

This would give important feedback to the staff as to whether the expectations
were being met. If expectations are not being met, direction could be given to
help improve performance; if expectations are being met, encouragement can be
given to continue on the present course.

CONCLUSIONS

SESEP's goals were to: 1) reduce the vulnerability of the school population to
the life-threatening consequences of future earthquakes; and 2) improve
students' knowledge and understanding of earthquake causes, effects and
hazards. An undeclared goal was to transfer the learning from school to home
and to the community at large through the students and the staff.

Successes that can be claimed by the program are, SESEP did raise awareness of
the earthquake risk and of methods to reduce earthquake hazards among the
school community; and it can be said with assurance that the students in the
five pilot schools who had the benefit of the hands on learning center
presentations know the causes and effects of earthquakes and self-protective
measures to take. SESEP reached over 50 percent of all Seattle School District
schools, 30 percent of the permanent staff members, and 11 percent of the
42,046 students. Beyond the Seattle Public Schools, SESEP reached over 50
public schools and school districts and numerous private schools and preschools
in the Western United States and British Columbia, Canada. (See Appendix A,
Sunmary of SESEP Activities.)

Also, a mailing of 250 survey questionnaires sent out during the current
project year, resulted in a 17 percent return and the information that efforts
made during the first three years of SESEP's existence, plus current efforts,
are producing school planning and preparedness programs today--which reduces
the vulnerability of the school population to the life-threatening effects of
future earthquakes.

This leads to the conclusion that a limited, narrow-focused, short-term
program, such as the School Earthquake Safety and Education Project, can
accomplish a good deal, but does not have sufficient time to build the level of
earthquake awareness and preparedness that a permanent and on-going program can
foster. That desired level of success can only occur when the State of
Washington recognizes the need for state level programs to educate the public
and reduce earthquake hazards, and makes a commitment to provide leadership and
the required funding. Until then, Washington State will remain at risk.
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APPENDIX A
SCHOOL EARTHQUAKE SAFETY AND EDUCATION PROJECT (SESEP)

SUMMARY

1983-September to 1986-July

ACTIVITY WITH SEATTLE PUBLIC SCHOOLS

SCHOOLS

Over 50% (49 of 95) of the schools in the Seattle School District
had contact with SESEP in one of the following ways:

]
2
3.
4

PERMANENT
STAFF

Served as pilot schools

Requested information, consulta-
tion and/or pgesentations

Initiated a school program based
on SESEP material

Registered for and attended a

SESEP worksh

op

Over 30% (1542 of 4795/June, 1986 count)permanent staff had contact
with SESEP in one of the following ways:

1.

Targeted Audience Presentations 430
Custodians August, 1984 270
Nurses Septem 1984 45
Principals April 1986 90
Principals March 1984 25

Two-8 hour Workshops _ 225
Jan. 1984 Pilot Sch (2) 15
Aug.. 1984 Inservice ' 30
Oct. 1984 pilot sch (6) 25
Nov. 1985* Planning 32
Feb. 1986* Planning 90
April 1986* Planning 33

*A small number of attendees were from outside SSD

Staff Presentations at Schools 887

High Schools

Middlie Schools

ranklin 104 Denny 52

Roosevelt 130 Special Category
West Seattle 100 Wilson Pacific 54

Marshall 37

Sparples 65
Elementary Schools
Adams 40 Hughs 21
Brighton 28 Latona 29
Coe 36 Montlake 20
Decatur 22 Rainier View 22
Green Lake 44 Whitworth 47
Highland Park 36
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1542
s kg DY B



STUDENTS

Nearly 11% (4499 of 42,046/June, 1986 count) of Seattle School
District students had direct contact with SESEP staff through
school assemblies or small group hands-on learning center
presentations. (Some learning center presentations were done
by SESEP-trained volunteers.)

Middle Schools 859
Eckstein 1985 150
1986 150
Hamilton 559
Elementary Schools 3640
Adams 464
Brighton 1984 324
1985 108
Bryant 262
Coe 426
Highland Park 1985 486
1986 100
Latona 172
153
Montlake 212
Sanislo 320
Whitworth 613
4499

|

HANDICAPPED/
SPECIAL NEEDS STUDENTS

Three schools with handicapped and special needs students
requested help in emergency preparedness planning:

Wilson Pacific
Green Lake
Meany Middle School



ACIVITY WITH OTHER SCHOOL DISTRICTS AND SCHOOL SYSTEMS

Requests for information, presentations and consultation came
from:

25 Schools in districts outside Seattle
5 Private schools
4 Preschool/day care programs
Headstart
3 University of Washington departments
University of Washington Student Housing
2 Schools in neighboring states

California Seismic Safety Commission
Distribution to all California public schools

Archdiocese of San Francisco
Distribution to all Archdiocese schools

School districts in British Columbia, Canada
Ministry of Education, British Columbia, Canada

Seventeen School Earthquake Emergency Planning Workshops were
given for the school community. Workshops were designed for
specific target groups and sponsored by:

—-—-Seattle School District (Staff, Parents, Administrators)

--Highline School District (Administrators)

--Snohomish County Department of Emergency Management
(Sstaff, Parents, Administrators)

--Mason County Department of Emergency Management
(Emergency Responders, School Personnel; Included
Participants from Thurston and Lewis Counties)

--North/West Vancouver, B.C.,Emergency Program
(Area School Districts and Public Officials)

--Greater Victoria, B.C., School District #61
(Area School Districts, Parents, Public Officials)

--Educ. Serv. District #189, Mount Vernon (Administrators)

~—-Educ. Serv. District #113, Olympia (Administrators,Staff)

--School Earthquake Safety & Education Project
(staff, Parents, Administrators, Public Officials)

Plus: Pilot School Planning Workshops
Volunteer Training Workshops
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A REVIEW OF THE REGIONAL EARTHQUAKE HAZARDS ASSESSMENT PROGRAM FOR THE
WASATCH FRONT AREA, UTAH —— WILL UTAH MEET THE CHALIENGE ?

By
Douglas A. Sprinkel
Utah Geological and Mineral Survey
606 Black Hawk Way
Salt lake City, Utah 84108

INTRODUCTTON

The goal of the "Regional Earthquake Hazards Assessment" program for the
Wasatch Front area, one of eight camponents of the National Earthquake
Hazards Reduction Program (NEHRP), is to implement hazard-reduction measures
throughout the intermountain seismic belt of Utah, emphasizing the most
populous areas along the Wasatch fault zone. The challenge is to
incorporate and implement effective earthquake loss-reduction measures by
key users groups and decisionmakers before the next damaging earthquake
occurs somewhere along the Wasatch fault. Will Utah meet the challenge?

Now that the program in Utah is beginning Phase II of research and
implementation, it appears Utah is getting closer to achieving the goal and
meeting the challenge. Hays and Gori (1987, p. 16) state that the Wasatch
Front program is the only region where all 5 interrelated camponents are
being conducted. But will Utah meet the challenge? Before that question
can be explored, it seems appropriate to reflect on the program, to
celebrate its accamplishments, and to discuss the players, strategies,
activities, and other factors that made the difference and contributed
toward its current level of success. This paper does not intend to give a
full historical account of the Wasatch Front program and its abjectives.
Nor will it attempt to summarize scientific findings. Hays and Gori (1984,
1987) details the program's history, discusses its objectives and
strategies, and sumarizes same of the significant scientific conclusions.
Instead, this paper hopes to present a state perspective of what aspects of
the "Regional Earthquakes Hazards Assessment" program have made a difference
for the Wasatch Front area. Reviewing the program from this perspective
will serve samewhat as a self examination to reaffirm the UGMS's camitment
and direction. This exercise should also shed same insight for other
camponents of NEHRP so they are able to learn from the Wasatch Front program
to avoid areas that are not as successful and take advantage of areas that
are successful.

OCONTRTBUTTNG FACTORS, PIAYERS, AND PROCESSES IN THE PRE-PROGRAM PHASE

The Wasatch Front area is the urban corridor of Utah where approximately
ninety percent of Utah's population resides. The spectacular mountain front
scenery that bounds the eastern margin of the Wasatch Front area is a
desirable attribute for many of its residents, but is also testimonial to
the seismic activity generated from the Wasatch fault zone which cuts
through the urban area. Although the Wasatch Front has not experienced a
major earthquake since the Mormon Pioneers entered the Salt lake Valley in
1847, evidence indicates this area of Utah has experienced multiple
earthquake events of magnitude 7.0-7.5 repeatedly since the end of the
Pleistocene, and the dominating tectonic regime has not changed, suggesting
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the Wasatch Front will experience a major earthquake sometime in the
future. The combination of a large damaging earthquake occurring in a
highly populated area where there is great potential for a substantial loss
of life and property made the Wasatch Front an cbvious target area by the
USGS.

A factor that may have contributed toward the USGS targeting Utah for the
"Regional Earthquake Hazards Assessment" program was the existence of a core
group of Utahn's who recognized Utah's vulnerability to large-magnitude
earthquake events (as well as other geologic hazards) and were involved
early in seismic safety issues at the state level. Utah's Seismic Safety
Advisory Council (1977-1981) addressed many of these issues during its
tenure. With its demise in 1981, the core group of "true believers" had
been developed, but no longer had the Utah Seismic Safety Advisory Council
(USSAC) to coordinate and focus their efforts. They were eager for a joint
federal/state program. These key players represented scientific,
architectural, planning, emergency response, and political communities
concerned about Utah's need to adopt loss-reduction measures. Most of them
continue to be leaders in the current effort, most notably Delbert Ward,
Lawrence Reaveley, Robert Smith, and Iorayne Frank.

Several important factors transpired in 1982 that laid the foundation on
which the joint USGS/UGMS earthquake program was built. First, in 1981,
Genevieve Atwood was appointed Director of the Utah Geological and Mineral
Survey. Genevieve has been a long-time advocate of adopting measures that
would reduce the loss of lives and property resulting from geologic hazards,
particularly earthquake hazards. She had been a member of the Seismic
Safety Advisory Council and a member of the Utah Iegislature. Thus, her
background and newly-appointed position seemed propitious to provide the
leadership at the state level. Secand, Don Mabey had just recently retired
fram the U. S. Geological Survey and joined the Utah Geological and Mineral
Survey in 1982 as Senior Geologist of Applied Geology. He later became the
Deputy Director. Don's knowledge of the USGS structure and desire to see
research results applied to reduce risks from earthquakes provided a
canfortable link between the USGS and UGMS. Third, Walter Hays of the USGS,
who had served as an ex-officio USGS representative to USSAC, brimmed with
enthusiasm for implementing the goals of NEHRP in Utah and provided vision
and leadership at the federal level. Thus, all three shared similar
philosophies although they hadn't worked together in the past and,
therefore, a symbiotic relationship formed between state and federal
agencies to forge a strong partnership with a cammon understanding of the
goals and equal level of energy directed toward achieving the goals.

Early planning by Walter Hays (USGS), Al Rogers (USGS), Genevieve Atwood
(UGMS), and Don Mabey (UGMS) during a series of meetings held in 1983 was
essential to focus energy on defining goals and outlining strategies of the
earthquake program in Utah. Three elements emerged from the meeting that
now appear as crucial factors that would help ensure success of the
program. First, both the USGS and UGMS had an equal hand in formulating the
Utah program. There was a mutual "buy-in" on the program's size, goals,
needs, and definition of what mattered. The state's early input in the
planning stage reinforced the sense of equal partnership and strengthened
its commitment. There was no feeling that this was a self-serving federal
bureaucratic program being forced on the state for the good of the state.
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Secondly, the earthquake program was to be science driven. The consensus
was (and still is) that science must drive the program to ensure the
credibility of the program and keep it moving forward in a positive manner.
Finally, other key players in the state were identified as sympathizers that
could significantly contribute toward the success of the program. Each
player's expertise was matched to a specific area of the program where
critical information was needed. Matching talents to tasks expanded the
sense of making a difference at another level, wove expertise into the
fabric of the program, and satisfied the goal to keep the program science-
driven. It also defined areas of responsibilities which minimized
territoriality. The support and contribution made by the keys players in
the early planning stage and during phase I of the research ard
implementation was instrumental in keeping the program moving forward. A
listing of players can be found in Hays and Gori (1984, 1987).

Despite the magnitude of an identified problem and the dedication to solve
it, the commitment of funding is an economic fact of life for most
govermmental programs. The National Earthquake Hazard Reduction Program is
no different, it requires federal funding to operate. The methodology and
distribution of funds through the USGS has offered an alternative approach
to manage a program and accamplish goals. The USGS has an internal and
extermal funding program which cammits a part of its funds for intermal
projects that utilize the expertise and resources within the USGS. This
provides an opportunity for USGS scientists to work with state geologists
and create an avenue to transfer skills and knowledge. They also award
research grants through the external funding program by the Request For
Proposals (RFP) process. The RFP process is an excellent method to support
research pmjects and motivate research into areas where additional
information is needed. The USGS has consciously utilized the external
funding program that benefits NEHRP to obtain new information and achieve

its goals. }

The U has always been concerned about the potential threat earthquakes
posed to Utah's citizens, but did not have a well-coordinated earthquake
program that systematically addressed earthquake hazards. Its efforts
consisted of individual investigations driven by the researcher's interest
of a specific earthquake hazard. In addition, a program within the Applied
Geology Program canducted routine inspections of building site excavations
noting evidence of faulting. Prior to 1983, earthquake hazards studies were
canducted by a variety of talented people on the UGMS staff, including many
investigations conducted by Bruce Kaliser (formerly UGMS). The USGS/NEHRP
program, "Regional Earthquake Hazards Assessment: Wasatch Front " gave Utah
the ability to establish the well-coordinated program it needed to
systematically address earthquake hazards throughout the state. It also
gave the UGMS the organizational structure required to continue the program
once NEHRP funding is discontimued. Most of UaMS' earthquake-related
activities were derived from NEHRP funding through the USGS. A measure of
the success of the program is the investment by the legislature of state
funding into the program. Prior to NEHRP, Utah had provided very little
state funding toward the program. In 1987, the Utah legislature approved
funds for an Earthquake Scientist position beginning in July 1987 to work on
translation and dissemination of earthquake hazards information. This is a
major step in Utah's earthquake program because it indicates the state's
level of comitment and sense of responsibility.
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PHASE I OF RESEARCH AND IMPLEMFENTATION, WASATCH FRONT PROGRAM

Phase I of research and implementation for the "Regional Earthquake Hazards
Assessment: Wasatch Front, Utah" program commenced in 1984. Its primary
purpose was to provide a camprehensive data base of earthquake hazards
information derived from scientific studies and presented in a manner that
potential user groups could directly use to adopt measures that would result
in the reduction of losses from future earthquakes in Utah. The direction
of the program was guided by five interrelated camponents ocutlined in the
Draft Work Plan: FY 84-86 (Hays and Gori, 1984). In other words, the five
components focused on theoretical earthquake research and earthquake hazards
definition, translation of earthquake hazards information, and finally,
dissemination of earthquake hazards information to potential users. Much
progress was realized during the three years of Phase I, particularly in

, hazard definition, and translation areas. This progress was the
product of careful planning, providing new scientific information in a
timely manner, building on past accamplishments, taking advantage of current
and past geologic events, and utilizing the positive effects of the media to
raise and maintain public awareness of geologic hazards, particularly
earthquake hazards. These five factors were cammon to all components and is
believed to be the overriding link between between researchers, translators,
and potential users in Utah.

Significant contributions were made in the areas of research and translation
during Phase I. Significant geologic events also occurred during Phase I
that directly increased understanding of earthquake behavior and elevated
public awareness of the Wasatch Front's susceptibility to earthquakes
hazards and the amount of damage they can inflict on commmities. A
discussion of these events seems appropriate because they furnished
important data on mechanisms and effects of geologic hazards. They also
served as the catalyst for dissemination between researchers and potential
users because of the innate curiosity, concerns, and demarnds of the general
public, which were affected by geologic hazards.

Sionificant Geologic Events — Utah, and particularly the Wasatch Front, was
adversely affected by four years of above-average precipitation beginning in
the fall of 1982. The wet cycle initiated hundreds of slope failures
statewide fram 1983 to 1985, most notably was the Thistle landslide in April
1983 and the debris flow-debris flood events along the Wasatch Front in May
and June 1983. The wet cycle was also responsible for the rapid rise of the
Great Salt lake that culminated at the historic high level of 4211.85 ft in
the spring of 1986 ard spring of 1987. These events affected numerous
comunities and drew the fascination of others. By the end of 1986, the
effects and mitigation of these hazards caused the demise of Thistle, Utah,
permanently severed rail service to same central Utah counties (Sanpete,
Sevier, and Piute), cost Utah taxpayers hundreds of millions of dollars, and
were responsible for one fatality. By the end of 1986 most Utahn's were
sensitized to the effects of geologic hazards.

In Octaober 1983, a 7.3 magnitude earthquake occurred in the sparsely
populated area of central Idaho. The Borah Peak earthquake was a
significant event for the Utah program and even though it occurred about 250
miles fram Salt lLake City it provided many technical lessons that directly
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applied to the Wasatch Front. It offered scientists an opportunity to make
first-hand, detailed dbservations of fault behavior and earthquake generated-
features of a large-magnitude earthquake within the intermountain seismic
belt. Although the Borah Peak earthquake occurred in a remote area of
Idaho, it still caused an estimated 12.5 million dollars in damages and
killed two children in Challis (Mabey, 1985). It serves as the prototype
event for the Wasatch Front because it typifies the maximm credible
earthquake expected for the Wasatch fault zone and provides same insight on
regional extent of earthquake hazards. The Borah Peak earthquake gave
scientists the best example of the kind of earthquake the Wasatch Front
could experience and gave decisionmakers and the public an event they could
easily identify with.

Another important event occurred in September 1985 when an earthquake of
magnitude 8.1 severely damaged a portion of Mexico City, Mexico, killing and
injuring tens of thousands of its residents. Most Utahn's, like the rest of
the country's population, were riveted to the nightly broadcasts of national
and local television news which revealed the human drama that often results
fram earthquakes. The technical lessons learned fram the Mexico earthquake
had a direct scientific and emotional impact on Utah. Mexico City, like
most of the Wasatch Front cities, is built upon a thick sequence of
lacustrine rocks that amplifies grourd acceleration, thus, much of the
Wasatch Front could experience ground shaking intensities similar to
intensities experienced in Mexico City. Many of the local television news
departments aired the analogy depicting Utah's vulnerability to intense
ground shaking following news reports on the Mexico earthquake. Again
scientists in Utah could use an event that occurred outside of Utah, like
the identifiable Mexico experience, and translate its effects to Utah.

Research — Research is the basic driving mechanism of the Wasatch Front
program. Many scientists fram the USGS, UGMS, university cammmnities, other
state and federal agencies, and the private sector have made significant
contributions toward understanding the nature of earthquakes and earthquake
hazards. The successful work of each scientist is the foundation on which
subsequent scientists build. The following discussion is by no means a
camprehensive list of researchers and projects associated with the Wasatch
Front program. Nor does the sequence imply importance. This discussion
offers a perspective of projects that have direct application to earthquake
hazard assessment and are considered fundamental information for adopting
loss-reduction measures.

Essential to any program is the network of seismograph stations and strong
motion accelerographs. The University of Utah Seismograph Stations (UUSS)
operates a network of seismographs under the leadership of Dr. Walter J.
Arabasz and Dr. Robert B. Smith. The first seismograph was installed at the
University of Utah in 1907 because of interest in earthquakes following the
1906 San Francisco earthquake, and establishment of the modern seismic
network occurred in 1966 fram modest beginnings in 1961 (Mabey, 1985). The
information derived from the University of Utah provides an historic and
current picture of Utah's seismicity (Arabasz, 1979; Arabasz and others,
1979; Richins and others, 1981, 1984; Brown and others, 1986) and is in the
forefront of seismologic and regional tectonic research (Smith and Bruhn,
1984; smith and Richins, 1986). Utah also has a network of strong motion
accelerographs operated by the USGS. Unfortunately, only one strong motion
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record exists for Utah. It is fram the 1962 Cache Valley earthquake.
Continued monitoring of earthquakes is neccesary to understand source zone
parameters and ground response, which is essential for loss-estimation
models.

G.K. Gilbert recognized the potential for a devastating earthquake to occur
along the Wasatch fault zone as early as 1883 (Mabey, 1985). Since then,
the Wasatch fault has been mapped as a zone of faults extending continuously
from just south of Nephi to near the Utah-Idaho state line (Marsell, 1964).
The prevailing idea of a continuous fault was challenged by Schwartz and
Coppersmith (1984). They proposed that the Wasatch fault zone consisted of
six discrete segments. Detailed mapping of Holocene fault scarps on the
Wasatch fault zone by Michael Machette (in progress), Alan Nelson (in
progress), and Steven Personius (in progress) has accumulated structural and
stratigraphic evidence that expanded the fault segmentation concept and
Machette and others (1986) proposed ten segments for the Wasatch fault

zone. Fault segmentation is an important concept for earthquake hazards
assessment because it tends to limit potential source zone area, and amount
of energy released. It suggests that each segment behaves independently,
restricts rupture length to one segment, and limits the maximum earthquake
magnitude to 7.5. Although fault segmenta<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>