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BACKGROUND AND HIGHLIGHTS OF
"PRIMER ON
IMPROVING THE STATE-OF-EARTHQUAKE HAZARDS
MITIGATION AND PREPAREDNESS"

by

Paula L. Gori
U.S. Geological Survey
Reston, Virginia 22092

INTRODUCTION

Since 1977, the U.S. Geological Survey has convened, in cooperation with other
sponsoring agencies, a series of workshops under the auspices of the National
Earthquake Hazards Reduction Program. The workshops were designed to foster
and to strengthen cooperation between Federal agencies, State and local
governments, universities, and the private sector. Workshops have been held

throughout the United States, including:

1. Denver, Colorado, on "Communicating Earthquake Hazards Reduction
Information" (Conference V),

2. Los Angeles, California, on "Earthquake Prediction Information,"
(Conference XII),

3. Santa Fe, New Mexico, on "Evaluation of Regional Seismic Hazards and
Risk," (Conference XIII),

4, Knoxville, Tennessee, on "Preparing for and Responding to a Damaging
Earthquake in the Eastern United States," (Conference XV),

5. St. Louis, Missouri, on "Continuing Actions to Reduce Losses from
Earthquakes in the Mississippi Valley Area," (Conference XVIII),

6. Charleston South Carolina, on "The 1886 Charleston, South Carolina
Earthquake and Its Implications for Today," (Conference XX),

7. Boston, Massachusetts, on "Continuing Actions to Reduce Potential
Losses from Future Earthquakes in the Northeast," (Conference XXI),



8. Little Rock, Arkansas, on "Continuing Actions to Reduce Potential
Losses from Future Earthquakes in Arkansas and Nearby States,"
(Conference XXIII),

9. San Juan, Puerto Rico, on "Geologic Hazards in Puerto Rico,"
(Conference XXIV),

10. St. Thomas, Virgin Islands, on “Earthquake Hazards in the Virgin
Islands Region," (Conference XXV),

11. Salt Lake City, Utah, on "Evaluation of Regional and Urban Earthquake
Hazards and Risk in Utah" (Conference XXVI), and

12, Albany, New York, on "Continuing Actions to Reduce Potential Losses
from Future Earthquakes in New York and Nearby States™

The papers which appear in this primer have been chosen from the proceedings
of the above workshops which the U.S. Geological Survey conducted with the
general goal of improving knowledge utilization by bringing together knowledge
producers and users. These papers present some of the best practical
information available on improving earthquake hazard preparedness and
mitigation. They emphasize: 1) increasing public awareness of earthquake
hazards and personal and private industry preparedness, 2) improving land-use
in hazard-prone areas, 3) increasing earthquake resistance of buildings and
1ifelines, 4) using scientific and technical information in hazard reduction
actions, 5) and formulating seismic safety organizations. The papers were
written to address the earthquake hazards in specific regions of the United
States; however, the information contained in each paper is transferrable to
other parts of the United States and to other parts of the world with only

some fine tuning.

This "primer" can be considered as a snap shot of the current state-of-
earthquake preparedness and mitigation in the United States. The workshops
which produced the papers contained in this document, and the "“primer" itself,
were planned, in part, in response to recommendations made by the Working
Group on Earthquake Hazards Reduction, Office of Science and Technology
Policy, Executive Office of the President. Issue 32 of that group's report

states:



Dissemination of technical information is not a one-way process.
Research has demonstrated that generally the process is less
successful where there is an active producer and a passive potential
user. This situation is certainly true when attempts are made to
provide Federal information to State and local governments. State
and local government officials sometimes fail to see the relevance of
new Federal information to their problems. Also, Federal agencies
sometimes use ineffective ways to convey technical information to
the State and local governments, or to interpret its meanings for
their programs. It is crucial, then, that Federal agencies that
produce hazards information collaborate with State and local
officials as they develop policies and procedures. Furthermore,
research shows that whenever possible interaction among Federal,
State, and local officials should take place on a face-to-face
basis.

HIGHLIGHTS

This "primer" can be used as a basic textbook (hence the name "primer") by the
many individuals faced with taking specific actions, making decisions, and
conducting research on earthquake and other natural hazards. It is one way in
which information from many diverse disciplines can be integrated and utilized
to solve the complex problems of natural hazards preparedness and mitigation.
It provides practical answers to the questions, "what can I do?" and "what can

we do?"

Effective earthquake hazards mitigation utilizes three interelated
strategies: 1) earthquake hazards preparedness, 2) land-use planning and
regulation, and 3) earthquake-resistant design. Eleven papers describing
aspects of these three strategies are listed below:

Earthquake Hazards Preparedness (A goal of increasing the capability of an
individual, and community, and the government to respond to a damaging

earthquake):

1) "Societal Response to the Earthquake Threat in the Eastern United
States: Issues, Problems, and Suggestions" by Joanne Nigg,

2) "Earthquake Predictions and Their Effects of Preparedness: A Public
Education Perspective" by Shirley Smith,

3) "How to Gain the Attention and Commitment of Political Officials: An
Earthquake Politics Primer" by Douglas Nilson,



4) "How to Gain the Attention and Commitment of Business and Industry"

by Anthony Prud'homme,

5) “"Gaining Commitment of Voluntary Agencies" by Daniel Prewitt, and

6) "Recovery Following an Earthquake: A Prospective Assessment for
Arkansas Following a Central United States Earthquake" by Charles
Thiel,

7) “The Puget Sound Earthquake Preparedness Project" by Richard Buck.

Land-use Planning and Regulation (A goal of ensuring a use of land in hazard-

prone areas that is commenusrate with the level of hazard):

8) "Reducing Earthquake Damage Through Land-use Planning" by
Donald Nichols.

Earthquake-Resistant Design (A goal of improving the capability of existing
as well as new buildings to withstand earthquakes):

9) "Primacy, Decline, and Decrepitude: The Building Life Cycle, and Its
Relationship to Earthquake Hazard Reductions Strategies" by
Christopher Arnold,

10) "Seismically Safe Structures and Their Cost-Effectiveness" by
Clarke Mann, and

11) "Seismic Retrofit" by Lawrence Kahn.

To be successful in each of the above strategies, scientific and technical
information is required. Two papers have been chosen as examples of the types
of scientific and technical information that are necessary to mitigate
earthquake hazards. They are "Evaluation of the Earthquake Ground-Shaking
Hazard" by Walter Hays and "Procedures and Data Bases for Earthquake Damage
Prediction and Risk Assessment" by Roger Scholl and Onder Kustu.

The last paper, "Forms and Functions of Seismic Safety Organizations" by
Claire Rubin and Paula Gori, has been included to provide guidance for States
and regions who are considering the formation of seismic safety organizations
as one method of overseeing earthquake hazards preparedness and mitigation

functions.



Earthquake hazards mitigation is a dynamic field; therefore, the details of
the strategies given in this "primer" are expected to change with time.
However, there is no doubt that application of the information contained in
this document could greatly reduce losses from earthquake hazards in the
United States.



Glossary

This glossary of technical terms is provided to facilitate their use in a
standard manner. These terms are encountered frequently in the literature and
in discussion of earthquake hazards and risk.

Accelerogram. The record from an accelerometer showing acceleration as a
function of time. The peak acceleration is the largest value of
acceleration on the accelerogram.

Acceptable Risk. A probability of occurrences of social or economic
consequences due to earthquakes that is sufficiently low (for example in
comparison to other natural or manmade risks) as to be judged by
authorities to represent a realistic basis for determining design
requirements for engineered structures, or for taking certain social or
economic actions.

Active fault. A fault is active if, because of its present tectonic setting,
it can undergo movement from time to time in the immediate geologic
future. This active state exists independently of the geologists' ability
to recognize it. Geologists have used a number of characteristics to
identify active faults, such as historic seismicity or surface faulting,
geologically recent displacement inferred from topography or stratigraphy,
or physical connection with an active fault. However, not enough is known
of the behavior of faults to assure identification of all active faults by
such characteristics. Selection of the criteria used to identify active
faults for a particular purpose must be influenced by the consequences of
fault movement on the engineering structures involved.

Attenuation. A decrease in seismic signal strength with distance which
depends on geometrical spreading and the physical characteristics of the
transmitting medium that cause absorption and scattering.

Attenuation law. A description of the average behavior of one or more
characteristics of earthquake ground motion as a function of distance from
the source of energy.

b-value. A parameter indicating the relative frequency of earthquakes of
different sizes derived from historical seismicity data.

Capable fault. A capable fault is a fault whose geological history is taken
into account in evaluating the fault's potential for causing vibratory
ground motion and/or surface faulting.

Design earthquake. A specification of the ground motion at a site based on
integrated studies of historic seismicity and structural geology and used
for the earthquake-resistant design of a structure.

Design spectra. Spectra used in earthquake-resistant design which correlate

with design earthquake ground motion values. A design spectrum is
typically a broad band specturm having broad frequency content. The
design spectrum can be either site-independent or site-dependent. The
site-dependent spectrum tends to be less broad band as it depends at least
in part on local site conditions.



Design time history. One of a family of time histories used in earthquake-
resistant design which produces a response spectrum enveloping the smooth
design spectrum, for a selected value of damping.

Duration. A description of the length of time during which ground motion at a
site exhibits certain characteristics such as being equal to or exceeding
a specified level of acceleration such as 0.05g.

Earthquake hazards. Natural events accompanying an earthquake such as ground
shaking, ground failure, surface faulting, tectonic deformation, and
inundation which may cause damage and loss of 1ife during a specified
exposure time. See earthquake risk.

Earthquake risk. The probability that social or economic consequences of
earthquakes, expressed in dollars or casualties, will equal or exceed
specified values at a site during a specified exposure time.

Earthquake waves. Elastic waves (P, S, Love, Rayleigh) propagating in the
Earth, set in motion by faulting of a portion of the Earth.

Effective peak acceleration. The value of peak ground acceleration considered
to be of engineering significance. It can be used to scale design spectra
and is often determined by filterng the ground-motion record to remove the
very high frequencies that may have little or no influence upon structural
response.

Epicenter. The point on the Earth's surface vertically above the point where
the first fault rupture and the first earthquake motion occur.

Exceedence probability. The probability (for example, 10 percent) over some
exposure time that an earthquake will generate a level of ground shaking
greater than some specified level.

Exposure time. The period of time (for example, 50 years) that a structure or
facility is exposed to earthquake hazards. The exposure time is sometimes
related to the design lifetime of the structure and is used in seismic
risk calculations.

Fault. A fracture or fracture zone in the Earth along which displacement of
the two sides relative to one another has occurred paraliel to the
fracture. See Active and Capable faults.

Focal depth. The vertical distance between the earthquake hypocenter and the
Earth's surface.

Ground motion. A general term including all aspects of motion; for example,
particle acceleration, velocity, or displacement; stress and strain;
duration; and spectral content generated by an earthquake, a nuclear
explosion, or another energy source.

Intensity. A numerical index describing the effects of an earthquake on the
Carth's surface, on man, and on structures built by him. The scale in
common use in the United States today is the Modified Mercalli scale of
1931 with intensity values indicated by Roman numerals from I to XII. The
narrative descriptions of each intensity value are summarized below.



IT.

ITI.

Iv.

VI.

Not felt--or, except rarely under specially favorable circumstances.
Under certain conditions, at and outside the boundary of the area in
which a great shock is felt: sometimes birds and animals reported
uneasy or disturbed; sometimes dizziness or nausea experienced;
sometimes trees, structures, liquids, bodies of water, may sway--doors
may swing, very slowly.

Felt indoors by few, especially on upper floors, or by sensitive, or
nervous persons. Also, as in grade I, but often more noticeably:
sometimes hanging objects may swing, especially when delicately
suspended; sometimes trees, structures, liquids, bodies of water, may
sway, doors may swing, very slowly; sometimes birds and animals reported
uneasy or disturbed; sometimes dizziness or nausea experienced.

Felt indoors by several, motion usually rapid vibration. Sometimes not
recognized to be an earthquake at first. Duration estimated in some
cases. Vibration like that due to passing of light, or lightly loaded
trucks, or heavy trucks some distance away. Hanging objects may swing
slightly. Movements may be appreciable on upper levels of tall
structures. Rocked standing motor cars slightly.

Felt indoors by many, outdoors by few. Awakened few, especially light
sleepers. Frightened no one, unless apprehensive from previous
experience. Vibration like that due to passing of heavy or heavily
loaded trucks. Sensation like heavy body of striking building or
falling of heavy objects inside. Rattling of dishes, windows, doors;
glassware and crockery clink or clash. Creaking of walls, frame,
especially in the upper range of this grade. Hanging objects swung, in
numerous instances. Disturbed Tiquids in open vessels slightly. Rocked
standing motor cars noticeably.

Felt indoors by practially all, outdoors by many or most; outdoors
direction estimated. Awakened many or most. Frightened few--slight
excitement, a few ran outdoors. Buildings trembled throughout. Broke
dishes and glassware to some extent. Cracked windows--in some cases,
but not generally. Overturned vases, small or unstable objects, in many
instances, with occasional fall. Hanging objects, doors, swing
generally or considerably. Knocked pictures against walls, or swung
them out of place. Opened, or closed, doors and shutters abruptly.
Pendulum clocks stopped, started or ran fast, or slow. Move small
objects, furnishings, the latter to slight extent. Spilled liquids in
small amounts from well-filled open containers. Trees and bushes shaken
sTlightly.

Felt by all, indoors and outdoors. Frightened many, excitement general,
some alarm, many ran outdoors. Awakened all. Persons made to move
unsteadily. Trees and bushes shaken slightly to moderately. Liquid set
in strong motion. Small bells rang--church, chapel, school, etc.

Damage slight in poorly built buildings. Fall of plaster in small
amount. Cracked plaster somewhat, especially fine cracks chimneys in
some instances. Broke dishes, glassware, in considerable quantity, also
some windows. Fall of knickknacks, books, pictures. Overturned
furniture in many instances. Move furnishings of moderately heavy kind.



VII.

VIII.

IX.

XI.

Frightened all--general alarm, all ran outdoors. Some, or many, found it
difficult to stand. Noticed by persons driving motor cars. Trees and
bushes shaken moderately to strongly. Waves on ponds, lakes, and
running water. Water turbid from mud stirred up. Incaving to some
extent of sand or gravel stream banks. Rang large church bells, etc.
Suspended objects made to quiver. Damage negligible in buildings of
good design and construction, slight to moderate in well-built ordinary
buildings, considerable in poorly built or badly designed buildings,
adobe houses, old walls (especially where laid up without mortar),
spires, etc. Cracked chimneys to considerable extent, walls to some
extent. Fall of plaster in considerable to large amount, also some
stucco. Broke numerous windows and furniture to some extent. Shook
down loosened brickwork and tiles. Broke weak chimneys at the roof-line
(sometimes damaging roofs). Fall of cornices from towers and high
buildings. Dislodged bricks and stones. Overturned heavy furniture,
with damage from breaking. Damage considerable to concrete irrigation
ditches.

Fright general--alarm approaches panic. Disturbed persons driving motor
cars. Trees shaken strongly--branches and trunks broken off, especially
palm trees. Ejected sand and mud in small amounts. Changes:

temporary, permanent; in flow of springs and wells; dry wells renewed
flow; in temperature of spring and well waters. Damage slight in
structures (brick) built especially to withstand earthquakes.
Considerable in ordinary substantial buildings, partial collapse,
racked, tumbled down, wooden houses in some cases; threw out panel walls
in frame structures, broke off decayed piling. Fall of walls, cracked,
broke, solid stone walls seriously. Wet ground to some extent, also
ground on steep slopes. Twisting, fall, of chimneys, columns,
monuments, also factory stacks, towers. Moved conspicuously,
overturned, very heavy furniture.

Panic general. Cracked ground conspicuously. Damage considerable in
(masonry) buildings, some collapse in large part; or wholly shifted
frame buildings off foundations, racked frames; serious to reservoirs;
underground pipes sometimes broken.

Cracked ground, especially when loose and wet, up to widths of several
inches; fissures up to a yard in width ran parallel to canal and stream
banks. Landslides considerable from river banks and steep coasts.
Shifted sand and mud horizontally on beaches and flat land. Changes
level of water in wells. Threw water on banks of canals, lakes, rivers,
etc. Damage serious to dams, dikes, embankments. Severe to well-built
wooden structures and bridges, some destroyed. Developed dangerous
cracks in excellent brick walls. Destroyed most masonry and frame
structures, also their foundations. Bent railroad rails slightly. Tore
apart, or crushed endwise, pipelines buried in earth. Open cracks and
broad wavy folds in cement pavements and asphalt road surfaces.

Disturbances in ground many and widespread, varying with ground
material. Broad fissures, earth slumps, and land slips in soft, wet
ground. Ejected water in large amounts charged with sand and mud.
Caused sea-waves ("tidal" waves) of significant magnitude. Damage
severe to wood-frame structures, especially near shock centers. Great
to dams, dikes, embankments often for long distances. Few, if any
(masonry) structures, remained standing. Destroyed large well-built

9



bridges by the wrecking of supporting piers or pillars. Affected
yielding wooden bridges less. Bent railroad rails greatly, and thrust
them endwise. Put pipelines buried in each completely out of service.

XII. Damage total--practically all works of construction damaged greatly or
destroyed. Disturbances in ground great and varied, numerous shearing
cracks. Landslides, falls of rock of significant character, slumping of
river banks, etc., numerous and extensive. Wrenched loose, tore off,
large rock masses. Fault slips in firm rock, with notable horizontal
and vertical offset displacements. Water channels, surface and
underground, disturbed and modified greatly. Dammed lakes, produced
waterfalls, deflected rivers, etc. Waves seen on ground surfaces
(actually seen, probably, in some cases). Distorted lines of sight and
level. Threw objects upward into the air.

Liquefaction. The primary factors used to judge the potential for
liquefaction, the tranformation of unconsolidated materials into a fluid
mass, are: grain size, soil density, soil structure, age of soil
deposit, and depth to ground water. Fine sands tend to be more
susceptible to liquefaction than silts and gravel. Behavior of soil
deposits during historic earthquakes in many parts of the world show
that, in general, liquefaction susceptibility of sandy soils decreases
with increasing age of the soil deposit and increasing depth to ground
water. Liquefaction has the potential of occurring when seismic shear
waves having high acceleration and long duration pass through a
saturated sandy soil, distorting its granular structure and causing some
of the void spaces to collapse. The pressure of the pore water between
and around the grains increases until it equals or exceeds the confining
pressure. At this point, the water moves upward and may emerge at the
surface. The liquefied soil then behaves like a fluid for a short time
rather than as a soild.

Magnitude. A quantity characteristic of the total energy released by an
earthquake, as contrasted to intensity that describes its effects at a
particular place. Professor C. F. Richter devised the logarithmic scale
for local magnitude (M ) in 1935. Magnitude is expressed in terms of
the motion that would be measured by a standard type of seismograph
located 100 km from the epicenter of an earthquake. Several other
magnitude scales in addition to M, are in use; for example, body-wave
magnitude (m_) and surface-wave magnitude (M_), which utilize body waves
and surface waves, and local magnitude (M, ).” The scale is theoretically
open ended, but the largest known earthqu%kes have had MS magnitudes
near 8.9.

Region. A geographical area, surrounding and including the construction site,
which is sufficiently large to contain all the geologic features related
to the evaluation of earthquake hazards at the site.

Response spectrum. The peak response of a series of simple harmonic
oscillators having different natural periods when subjected
mathematically to a particular earthquake ground motion. The response
spectrum may be plotted as a curve on tripartite logarithmic graph paper
showing the variations of the peak spectral acceleration, displacement,
and velocity of the oscillators as a function of vibration period and
damping.
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Return period. For ground shaking, return period denotes the average period
of time or recurrence interval between events causing ground shaking
that exceeds a particular level at a site; the reciprocal of annual
probability of exceedance. A return period of 475 years means that, on
the average, a particular level of ground motion will be exceeded once
in 475 years.

Risk. See earthquake risk.

Rock. Any solid naturally occurring, hard, consolidated material, located
either at the surface or underlying soil. Rocks have a shear-wave
velocity of at least 2,500 ft/sec (765 m/s) at small (0.0001 percent)
levels of strain.

Seismic Microzoning. The division of a region into geographic areas having a
similar relative response to a particular earthquake hazard (for
example, ground shaking, surface fault rupture, etc.). Microzoning
requires an integrated study of: 1) the frequency of earthquake
occurrence in the region, 2) the source parameters and mechanics of
faulting for historical and recent earthquakes affecting the region, 3)
the filtering characteristics of the crust and mantle along the regional
paths along which the seismic waves travel, and 4) the filtering
characteristics of the near-surface column of rock and soil.

Seismic zone. A generally large area within which seismic design requirements
for structures are uniform.

Seismotectonic province. A geographic area characterized by similarity of
geological structure and earthquake characteristics. The tectonic
processes causing earthquakes are believed to be similar in a given
seismotectonic province.

Source. The source of energy release causing an earthquake. The source is
characterized by one or more variables, for example, magnitude, stress
drop, seismic moment. Regions can be divided into areas having
spatially homogeneous source characteristics.

Strong motion. Ground motion of sufficient amplitude to be of engineering
interest in the evaluation of damage due to earthquakes or in
earthquake-resistant design of structures.
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SOCIETAL RESPONSE TO THE EARTHQUAKE THREAT IN THE
EASTERN UNITED STATES
SOME ISSUES, PROBLEMS, AND SUGGESTIONS1

by
Joanne M. Nigg
Arizona State University
Tempe, Arizona 85218

INTRODUCTION

Recent research endeavors have broadened our knowledge about how individuals
and communities assess the earthquake threat and risk, understand forewarnings
and predictions, and prepare themselves for future quakes (Haas and Mileti,
1976; Wyner and Mann, 1981; Turner et al., 1980; Olsen and Nilson, 1980). Our
knowledge, however, is limited by the choice of California as a primary study
area. The magnitude 5.1 Kentucky earthquake felt along the eastern seaboard
in July 1980 and Professor Nuttli's high probability scenario of a New Madrid
quake before the end of the century (Nuttli, 1980) provide reminders that
there are seismically hazardous areas in the United States other than those

popularly thought of as "earthquake country."”

Since my task at this workshop is to present the societal aspects of the
earthquake threat in the Eastern United States, I have organized my remarks

around four key social response issues:

1. Hazard Awareness

2. Understanding and Assessing Earthquake Threat
3. Preparedness and Hazard Mitigation

4. Response to an Earthquake Event

{iﬂ Proceedings of Conference XV, a workshop on "Preparing for and responding
to a damaging earthquake in the Eastern United States:" U.S. Geological
Survey Open-File Report 82-220, 197 p.
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Because of the need to draw on research and experience with earthquake events
from seismically active areas, the underlying question is whether these
findings are applicable to the Eastern United States. Do individuals and
communities in these other areas of the country, with high threat and Tow
seismic activity, assess earthquake risk and respond to it in the same way?

EARTHQUAKE HAZARD AWARENESS

Obviously, before a person can respond to a situation, he or she must know
that it exists. In areas of the world where seismic activity is high (e.g.,
California, Japan, Italy, Guatemala), popular knowledge of earthquake threat
is often taken for granted by researchers and planners. People who live in
these areas, even for a short time, are likely to have personally felt small
magnitude quakes and many may have experienced or heard about the effects of
locally destructive quakes. Research findings indicate that a substantial
proportion of residents in these areas also believe that a damaging earthquake
is likely within the near future (Turner et al., 1980). This awareness of
threat, then, can provide a basis from which preparedness actions can be
taken.

We must know, however, if easterners are even aware that an earthquake threat
exists in these regions. If they are aware, how real does the possibility of
a quake within the near future seem to them? Without some awareness, no
preparedness--at either the individual or community level--will take place.

If earthquake hazard awareness exists, it probably does so in the Central
States area where some community issues have been raised and attention has
been directed toward seismic safety issues--including, among others, the
meaning and significance of the high probability of a future quake in the New
Madrid region, the formation of the Missouri Earthquake Hazard Mitigation
Panel, the controversy concerning the use of a seismic element in St. Louis,
building code requirements,, and the establishment of the Tennessee Earthquake
Information Center in Memphis. In Missouri, Drabek and Mushkatel (1980) found
an indication that elected officials are aware of the earthquake threat,
although actual mitigation efforts have been few, and that substantial press
coverage was given to earthquake threat, especially in the Boot Heel area.

13



With the exception of Missouri and Tennessee, there appears to be little

public discussion of seismic safety policies, issues, or geologic information.
Without this public discourse, especially when it becomes "news" for the media,
widespread awareness of the earthquake threat is not likely to come about.

UNDERSTANDING AND ASSESSING EARTHQUAKE THREAT

Merely being aware that a destructive magnitude earthquake could occur in
one's region of the country is not sufficient to motivate either individuals
or communities to take preparedness or mitigation actions. Several variables
mediate awareness and response, determining how the earthquake threat will be
interpreted. These variables, in part, determine the seriousness and
importance which people attribute to the prospect of a local earthquake.

Fear and Concern

Althought the people in the East have not been exposed to scientific
predictions or near-predictions to the extent that southern Californians have,
those in the Central States at least may have been exposed to the possiblity
of earthquake threat and risk during the last few years. Whether this
exposure was sufficient to raise their concern over the prospect of a quake is
important since the consequences facing them are serious if a large magnitude
quake does occur. Feelings of fear and concern over the prospect of a coming
quaké in southern California were important in predicting the extent to which
households had taken preparedness measures. However, the relationship was
curvilinear; that is, low and moderate levels of fear produced a more positive
response to preparedness, while having either a high or low level of fear was

associated with being less well prepared.
Any efforts to educate the public will rely, in part, on reaching some optimum

level of concern, raising the level of concern but not to the extent that
people feel overwhelmed by the task facing them.
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Frameworks of Knowledge About Earthquakes

Before people can interpret novel information and decide how they are going to
react to it, that information must be categorized in some way to make it
meaningful. Since earthquakes, even damaging ones, are not common events in
the lives of easterners, we must look at the frameworks within which this
information may be interpreted in order to hypothesize how it will be

responded to.

Disaster Lore and Popular Beliefs. What awareness there is may be influenced
by earthquake lore and folk beliefs. In California, the popular belief still
exists that a major earthquake along the San Andreas fault could result in
California's breaking off and falling into the Pacific Ocean. Beliefs that
some animals can predict earthquakes and that some psychic premonitions are
valid exist alongside understandings of the theory of plate tectonics. In our

southern California study when people were asked why earthquakes occur, a
small proportion of the sample (about seven percent) mentioned nonphysical

causation, attributing earthquake occurrences to a Divine Plan, punishment for
the sins of mankind, and the secular theme of interfering with nature (Turner
et al., 1979).

Without frequent seismic events which prompt the retelling of such lore and
folk beliefs, popular knowledge about the causes of earthquakes and what
happens when they occur may be meager in the Eastern United States. But some
such lore must exist, especially with regard to the 1811 and 1812 New Madrid

quakes.

It is important to recover these beliefs and tales of local earthquake lore
because they can provide a basis from which one component of a public education
program could be developed--the establishment of realistic expectations of
earthquake threat. For example, by reviewing the popular lore about the
consequences of the 1811-1812 New Madrid quakes--the Mississippi River flowing
backwards, whole communities collapsing, rivers changing their course of flow--
residents could be reminded of the region's seismic history and a “then-now"
comparison could be made. The important point here is to build on the familiar,
correcting the glaringly erroneous popular perceptions and extrapolating to the
present from the valid recollections of past local events.
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Disaster Subcultures. More so than in the West, the three regions in the
Eastern United States with high seismic risk are frequently threatened by
other natural disasters. The New Madrid fault zone is almost entirely
overlapped by one of the highest tornado death index areas in the country
(Sims and Baumann, 1974). The south Carolina coast and the Boston-New York
areas have been threatened by hurricanes, the actual occurrence of these
events has failed to affect the eastern coast in the past several years.
Since there have been no recent disasters in these areas, it is unlikely that
fully developed disaster subcultures exist. The following discussion, then,
will be most applicable to the Central States region where a tornado disaster

subculture does exist.

The recurrent, destructive nature of this hazard has led to the development of
warning systems, mitigation measures, and emergency response planning. Normal
social relationships are replaced during these periods of imminent danger with
another set of expected behaviors and organizational responsibilities that
last as long as does the disaster threat or its aftermath. These areas, then,
have disaster subcultures that aid people in knowing what to expect and how to
respond.

Are the adaptive responses associated with a tornado disaster subculture
transferable to earthquake threat situations? It is possible that experience
with tornado warning systems and taking precautionary actions to protect one's
household during watches and warnings may have some carryover effects which
sensitize people to thé importance of earthquake forewarning and hazard

mitigation programs.

It has been claimed that in well-developed disaster subcultures, both
individuals and organizations have developed the ability to take precautionary
and adaptive measures quickly and successfully. However, the literature on
disaster subcultures is somewhat contradictory (Wenger, 1978). Some
researchers have found that in areas that are threétened by a frequently
recurring type of disaster agent, those organizations responsible for issuing
warnings and safeguarding the populace become more competent and better
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integrated; while the individuals in the area become more lax and personally
less well prepared for that disaster (Hannigan and Kueneman, 1978). This
paternalistic orientation--characterized by the statement, "let the government
do it"--was found to be particularly strong with respect to earthquake hazard

mititation and preparedness in southern California.

Research on tornado disaster subcultures has also indicated that there are
regional variations in communities' adaptive responses to threat, with the
Central States having lower fatality rates than do southern States (Sims and
Baumann, 1974). Since no substantial differences between regions were found
in the number, duration or velocity of the tornados, when they hit, the types
of residential structures, or the quality of the warning systems, the
researchers investigated how the populations of the two regions differed.

Two significant differences were found in the ways people interpreted and
coped with threat of disaster. First, Central States residents expressed the
belief that they were more in control of their own lives than did southerners
who were more likely to identify some force external to themselves. (e.g.,
luck or God) as a causal agent in their lives. Second, southerners were more
likely to rely on their own senses to keep themselves informed about the
impending disaster opposed to Central States residents who relied heavily on

the media.

Whether local disaster subcultural procedures and behaviors can be adapted to
cope with earthquake threat, then, may not be just a question of how much
overlap there is between the mitigation and preparedness needs associated with
both types of disasters. Regional variation in interpreting and responding to
any threatening situation will have to be taken into consideration.

Ethnic Subcultures. These indications of regional differences point to
another feature of social 1ife that affects the ways people understand and
respond to threat--their ethnic or racial group identification.

In southern California, substantial differences in perception and response
were found among Anglos, Blacks, and Mexican-Americans in several areas--the
amount of fear and concern they had about a future damaging quake; fatalistic
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attitudes about the importance of preparedness; differences in knowledge about
and attitudes toward science and prediction; trust in government officials;
use of the media for information on earthquake threat; extent of informal
communication on earthquake-related topics, degree of personal preparedness
for a coming quake; awareness of specific endangering conditions; and support
for governmental expenditures for mitigation efforts (Turner et al., 1980,
especially Part Six). Even after taking socioeconomic factors into
consideration, ethnic subcultural effects remained strong.

It seems reasonable to assume that ethnicity will also have substantial
effects on preceptions of earthquake threat in the Eastern United States.

What those effects will be, however, is largely unknown since there is likely
to be a great deal of difference in orientations to earthquake threat between,
for example, Black communities in highly urbanized southern California and
those in rural South Carolina. Without more information about the frameworks
that ethnic groups use to interpret earthquake threat, it will be difficult to
develop public education programs that were meaningful to these special

populations.

PREPAREDNESS AND HAZARD MITIGATION

Earlier in this paper, I talked about a general awareness of earthquake threat
being necessary (but not sufficient) for the development of a general concern
about preparedness and hazard mitigation. Let us now turn our attention to
the problem of actually getting people to take action.

The problem of motivating people to take preparedness actions is, first of
all, an informational problem at both the personal and organizational levels.

Personal or Household Preparedness

Without knowing what the level of awareness is in ;he East and how that threat
has been evaluated, it is difficult to guess at the level of knowledge people
have about earthquake preparedness measures; but we can predict that their

actual level of preparedness is low.
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Even in southern California where there are relatively frequent small
magnitude quakes and where there is continuing media attention to earthquake-
related topics, people are inadequately prepared to handle the effects of a
damaging earthquake. Other than having a working flashlight, a battery-
operated radio, and first aid supplies, little has been done (Turner et al.,
1979). Often when preparedness measures have been taken, they were more
likely initiated to improve the family's general ability to handle any type of

emergency.

Several recommendations for improving public preparedness were made following

the southern California study (Turner et al., 1980, Part Ten). I will briefly
review those preparedness recommendations that might provide some preliminary

ideas for educational efforts in the Eastern United States intended to develop
a knowledgeable populace. Those four recommendations are:

1. Carefully prepared and selected advice concerning earthquake
preparedness for individuals and households should be given
widespread and repeated public distribution through the media as well

as through other channels.

2. This preparedness advice should come from some authoritative
government agency and should be endorsed by well-known local
government officials and public personages.

3. Each recommended preparedness measure should be presented in
conjunction with a brief but credible explanation justifying that
recommendation and suggesting how it can be implemented.

4. Some responsible State agency should develop a program to promote
earthquake safety in the household, making use of local government,
private agencies, and citizen groups. An especially useful program
of this type would be one that conducted household safety

inspections.

Although these recommendations may sound obvious or simplistic they are not
easy to implement without a commitment from local and State governments to

19



engage in a joint continuing planning effort. To what extent this effort
could piggyback on other disaster information systems or could draw on the
resources of already existent planning bodies is unknown. But the question
gives us a place to begin looking for some structures within which these

recommendations could be considered.

Organizational Preparedness

Since people often spend large parts of their days away from home, earthquake
preparedness must not be oriented only around the home. Consideration must
also be given to the preparedness of schools, hospitals, offices, stores and

entertainment facilities.

Preparedness of public sector organizations involves two components which
require different approaches. The first component concerns the safety of the
physical structures themselves and is often handled by using building codes
Wwith seismic design provisions. The second component concerns the policies
and procedures that safequard the people who use those structures. Because
building codes will be discussed elsewhere, I will concentrate on

organizational concerns with personal safety.

Large, private-sector corporations often has active safety programs for their
employees. Seismic safety components can easily and effectively be built into
these on-going programs as long as safety officers have access to
informational resources (a point to which we will return). Although the focus
of these programs usually revolves around the workplace, some research
findings indicate that this exposure may be influential in improving household

preparedness as well (Nigg, 1979).

Public service organizations--schools, hospitals, utility companies, fire and
police departments--are excellent potential users of seismic safety
information because of their need to safeguard those entrusted to them and

those who are unable to respond fully to an emergency on their own.

Small businesses, usually not having safety officers or safety committees,
don't appear to be as actively concerned about emergency preparedness in



general. Some thought should be given to how to get preparedness information
to those organizations and companies, especially those that use toxic or
flammable chemicals or that use manufacturing processes that could become

dangerous in an earthquake.

Social and civic groups may disseminate earthquake information to their
members , but their interest is often sparked by dramatic events or media
attention to prediction and seismic safety issues. Their concern seldom
continues over time. Their attention usually takes the form of a one-time
only meeting at which an outside "expert" is asked to talk to the group.
Unlike the preparedness focus in large companies (for their employees) and in
public service agencies (for those being served), social and civic groups
often provide information on making one's home safer.

Information Resources

For both types of preparedness discussed above, people should be able to draw
on existing information resources to assist them in developing and
implementing their plans.

Particularly useful for large organizations and public service agencies would
be plans developed in southern California that could be modified to meet the
exigencies of local areas. Whether such plans are currently available in a
form that would make them useful to planners and safety officers, however, is
unknown, Perhaps by scheduling sessions on emergency response planning and
hazard mitigation at annual meetings of professional organizations or at
regional planning meetings, this information could be distributed, finding its
way into the eastern communities that are just now starting their own
earthquake planning endeavors. There should be no need for these communites
to "start from scratch™ when other areas of the country, southern California
in particular, has been giving seismic safety planning a great deal of
attention during the past ten years.

Concerning the availability of information for the general public, a major
problem was identified in the southern California study--"resource scarcity."
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Once public awareness begins to increase and people start to ask what they can
do to reduce the hazardousness of their immediate environment, they engage in
information-seeking activities. They turn to the media, to public service
agencies (e.g., fire and police departments), to emergency preparedness
agencies and organizations (e.g., Civil Defense offices, State offices of
emergency services, the Red Cross), to local government officials, and to
scientific organizations and universities that are engaged in earthquake
research for clarification of the threat and for suggestions about what to do

to prepare themselves.

The effect of this information-seeking activity (especially if it occurs in
response to the announcement of an earthquake warning or prediction) is to
overwhelm these agencies with requests for written materials or speakers. For
all of these organizations, the dissemination of earthquake preparedness
information is a very small part of their overall functioning. In many cases,
agencies refer information seekers to other agencies that they assume have
better information or more resources available; an assumption that is often
unfounded. When agencies do have some information available, it is frequently
of a very general nature that could be used in any type of emergency or its

suggestions are superficial,

Even when organizations have speakers available to talk on earthquake threat
and preparedness, their time and resources are frequently voluntary. The use
of volunteers as an information resource has two effects--(1) it detracts from
speakers' ongoing normal duties (which in southern California were related to
either earthquake prediction or community-wide preparedness for disastrous
event), and (2) it frequently produced a "lag" time of several weeks to
several months between the time the request was made and when the volunteer
could fit the request into his/her schedule. Any momentum that had motivated
the group to seek out preparedness information may have been lost by the time

a meeting could actually be held.

Resource scarcity is a major informational prob]em'related to the public's
ability to prepare itself. How this problem can best be solved may involve
creative collaboration between the private and public sectors, both of whom
will benefit from the dissemination to timely and specific information.
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RESPONSE TO AN EARTHQUAKE EVENT

While it is important to inform people about hazard mitigation and
preparedness measures, it is equally important for people to know what to do
during and immediately following a damaging earthquake. Southern Californians
were quite knowledgeable of adaptive behaviors that could be taken during a
quake (e.g., standing in a doorway or staying away from windows) and of
prescribed behaviors to avoid after a quake (e.g., not tying up the telephone

for personal calls).

In an area like the Central States where a disaster subculture exists, it will
be important to determine whether any adaptive behavior taken during or
immediately following a tornado may be dangerous or beneficial if employed
following an earthquake event. 1In the areas where no other disasters are
common, the problem will be to introduce the appropriate behavioral responses
in a meaningful way to populations that have no disaster frameworks within
which the information can be categorized.

SUMMARY

These are some of the major problems and issues that must be addressed when
societal response to the earthquake threat in the Eastern United States is
considered. Clearly, a major question that still remains unanswered is the
applicability of lessons learned from southern California to the Eastern
United States. Without information on the level of community awareness of
earthquake threat, the evaluation of earthquake risk, and knowledge about
preparedness and response measures, our planning efforts during this workshop
must be seen as preliminary. The focus of these efforts, however, should be
directed toward the assessment of current disaster information, preparedness,
and response systems and the adaptation of those systems for public education

in the area of earthquake preparedness and hazard mitigation.
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EARTHQUAKE PREDICTIONS AND THEIR EFFECTS ON PREPAREDNESS:
A PUBLIC EDUCATION PERSPECTIVE!

by
Shirley M. Smith

Purdue University
West Lafayette, Indiana 47907

INTRODUCTION ~

Statement of the Problem. Credible earthquake prediction is a proverbial
double-edged sword. While early warnings will save lives ahd reduce property
damage, these same warnings present us with social and economic problems of
massive proportion. Several of the foremost earth scientists agree that

reasonably credible prediction capability may be ‘no more than ten years away
(Allen, Bolt, Council of State Governments, Dunn, Raleigh). Once credible

predictions are a reality, we will never be able to go back to the centuries
when earthquakes suddenly erupted Tike sleeping giants and we dealt with their .
consequences after the fact. Soon, we will have to order our lives according

to ever more accurately anticipated earthquakes. .
Earthquake predictions force us to evaluate our response capabilities, both
collectively and individually. As population patterns create vast
megalopolises, the problems and demands associated with disasters have become .
correspondingly complex and expensive. Disaster preparedness has thus become
the responsibility of the local, State, and Federal agencies that can handle
such demands. A majority of the budget, manpower, and emphasis today goes
toward hazard reduction measures or post-impact response at the community and
state levels. Instruction to help the public prepare and survive is a small
part of the overall effort.

;1_ Proceedings of Conference XII, "Earthquake prediction information,"
U.S. Geological Survey Open-File Report 80-843, p. 307-328.
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Predictions will cause community as well as personal and household
responses. The greater the lead time for a forecasted earthquake, the more
potential disruption that will result from these responses (Dunn, p. vi).
Prepared people contribute to community stability in the face of impending
crisis. Since individual response to an earthquake and its prediction is a
critical factor in the aggregate community's ability to cope (National
Research Council, p. 38), it is important to plan for optimal responses from

the public also.

A wide chasm exists between the sophisticated technology involved in
predictions and society's abilities to cope with warning, impact, and
recovery. Public preparedness education has a great potential for narrowing
this gap, but present programs are weak and outdated or nonexistent in many

places.

In these early stages of planning for the potential problems created by all
manner of predictions, experts recognize the criticdl role of public
information (Dunn, Haas and Mileti). But the planning for citizen information
and education is not explicit or complete enough. It often stops short with
general recommendations that basic information be made available when the
public requests it or that the mass media assume the role of public
information disseminator. References to any kind of active education program
out in the community for people and households are vague or nonexistent.

Thesis and Goal. The immense amount of interest and planning surrounding. the
coming of reliable earthquake predictions lays the groundwork for long-needed
improvements in public disaster education. The time is appropriate for
expanding hazard mitigation to include effective personal preparedness
education. Community level preparedness is only half of the total
preparedness equation: personal and household preparedness is the other
half. Therefore, preparedness education should include a strong household

orientation.
It appears that regardless of the emergency, prepared people are more likely

to survive, respond appropriately before and after, and suffer less trauma
(Figley). In this paper, it is argued that planners should expand public
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information components to include live preparedness training that is home-
oriented and conducted in local settings. This household-based training
should be specific, understandable, realistic, motivating, and personally
involving., Effective preparedness instruction should reach a substantial
number of homes in the projected impact area. Facilitators can be used to
provide interface between the highly technical nature of much earthquake
research and its application to the individual household. Local audience
participation workshops are effective training vehicles where this
facilitation can take place. The overall education program should be based on
social science insights and should use some nontraditional resource people as

developers and disseminators.

Basic knowledge of how to survive and cope in an earthquake situation applies
to many other kinds of disasters and emergencies. Thus, the community
benefits from wider applications of earthquake survival education. Disaster
prevention and mitigation programs like preparedness education would seem a
more humane and cost efficient alternative than disaster relief programs. In

reality, both are needed.

The goal of this paper is to present arguments that development of a strong
program of preparedness education, centered around the home and family, can be
one of the most constructive measures available to mitigate the negative

effects of early warnings.

Overview, The paper is divided into four sections. Section I examines
educational programs of the past and present for earthquakes, other natural
hazards, and successful mass education campaigns for some areas outside of
natural disasters. Section Il presents a brief history of an effort at public
education in Southern California. This "field experience" illustrates some
promising techniques for home-centered preparedness training. Section III
brings together implications and recommendations for personal preparedness

education. Section IV presents some issues for future consideration.

PUBLIC PREPAREDNESS EDUCATION PROGRAMS - PAST AND PRESENT

Lessons for planning may be drawn from public preparedness programs of the
past and present. Most hazard mitigation and disaster preparedness programs



in the past have failed or proved to be yrossly inadequate (Council of State
Governments, p. 54). These public information programs, aimed at teaching
personal skills to cope with massive threat, have been spotty and often tied
to the policies of political figures in power at the time. A nationwide
program for citizen preparedness last existed during the period of nuclear
confrontation two decades ago. At that time, many Americans were alarmed at
the threat and, together with an aggressive federal Civil Defense program,
almost every household paid more attention to preparedness. During more
peaceful days, preparedness training has languished.

Earthquake Education Programs. Historically, public earthquake education has
consisted of a simple understanding of the physical phenomenon, a knowledge of
basic safety procedures, and admonitions to store water and food. Most

informational messages at present are transmitted through the mass media.

They may reach more people that way, but the messages are too general in
nature and lack motivational impact. More importantly, they present survival
information from the unpredicted perspective. Saarinen suggests that more
than distribution of information is necessary to improve adjustments to
hazards (Saarinen, p. 15). Much is known in the social sciences about human
reactions to emergencies, yet little has been applied in effective, systematic
public education programs. Even though the current planning for prediction
response is excellent in terms of conceptualization and proposed organization,
it does not give enough attention to the specific problems of the individual

family-home unit.

Regulska (1979) has gathered information on public awareness programs for
natural hazards in this country. She describes several examples from
California related to earthquakes. California telephone books now contain
several pages of survival helps. However, the information deals mostly with
first aid and gives only the usual sketchy basics of earthquake behavior.
Utility bills also contain information relating to earthquakes, but typically
only the bill-paying family member sees this example. The State Office of
Emergency Services sends out public service spots for television and radio.

To illustrate their catch-you-by-chance nature, the author does not remember
ever seeing or hearing any of these information spots during thirteen years of

living in Los Angeles.



One of the more prolific sources of information is the news or public interest
reporter. Radio, television, newspapers, and magazines offer features on
various aspects of earthquakes with some frequency. Interviews with
scientific experts on the current state of affairs and suggestions for simple
preparations are fairly common. Commercial film companies realize the
attention-riveting value of disaster subjects and so produce documentaries
with some regularity. Some of these films are excellent, others exploitive.

The California State Seismic Safety Commission initiated a Disaster
Preparedness Project in 1977. The main objective is to find ways to induce
local and state government leaders to develop and maintain response
capabilities (Regulska, p. 16). Presumably, these disaster response
capabilities would include various forms of household preparations.

The California school system dropped systematic disaster preparedness
education several years ago and is only now considering putting some
earthquake education back into the curriculum. "Your Chance To Live" (Defense
Civil Preparedness Agency, 1973) was the last program to be administered to
substantial numbers of children at the junior high level. The program has

received mixed reactions.

The Department of Geosciences at San Francisco State University, using a
National Science Foundation grant, is developing an institute in earthquake
education. The purposes of the institute are to provide elementary and
secondary teachers with a background and curriculum in earthquake studies, to
increase awareness, to create an interdisciplinary approach, and to equip
these teachers to be resource people in their schools (Regulska, p. 15).
Again, the emphasis is on the scientific understanding of earthquakes with

minimal attention to the specifics of personal response.

These examples of the more visible educational programs and sources of
information end conspicuously short of any mention of a clear preparedness
program intended for adults as well as children, aimed at measurable
results. The National Earthquake Hazards Reduction Program (MacCabe, 1978),
managed jointly by the U.S. Geological Survey and the National Science
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Foundation, is creating the concerted focus necessary to generate constructive
action on the earthquake problem. But the man in the street is only
indirectly affected by the life-saving planning being done on his behalf. He
has probably never even heard of this national program and certainly is not
aware of the enormously destructive potential that is causing this scope of
effort.

Other Natural Hazard Public Preparedness Programs., Several other natural
hazard threats have led to creation of successful public preparedness
education programs. The successful program is defined as one that (1) raises
the awareness of substantial numbers of people, (2) brings out moderate
adaptive behavior (Janis, p. 125), and (3) induces preparedness actions and
cooperation with authorities. These hazards have generic components similar
to earthquakes in that they are life-threatening and can be enormously
disruptive. Most of the programs are addressed to heightening awareness
which, it is projected, will lead to preparations before impact.

The National Oceanic and Atmospheric Administration (NOAA) is a leader in the
encouragement and production of effective public survival information. They
sponsor or coordinate several programs through the National Hurricane Center
and the National Weather Service. Hazards created by severe weather happen so
often and so visibly around the nation that the public is repeatedly reminded
of the potential dangers. Floods, hurricanes, tornadoes, and winter storms
receive regular attention from the mass media. With multiple and visible
threats, people are more likely to heed warnings and take preparedness
actions. NOAA, the Defense Civil Preparedness Agency, the Federal Disaster
Assistance Administration, the Red Cross, and others have produced,
individually or cooperatively, a large number of films, videotapes, radio and
television spots, pamphlets, etc., all available for public information

purposes (Regulska, pp. 28-31).

The state of Texas has developed a comprehensive program for public hurricane
awareness., The Texas Hurricane Awareness Program began in 1974. Major
elements of the program are the distribution of informational brochures (over
750,000 copies distributed in 1978); the production and use of radio and
television public service spots; development of a media kit; a coordinated
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program of lectures, meetings, slide and film shows; efforts at legislation
and more hurricane-resistant building codes; hurricane evacuation models; and

evaluation and feedback on the entire program (Regulska, pp. 18-20).

The state of Washington has an active disaster response education program
centered in their Department of Emergency Services (Stoffel). Through this
program, the people of Washington are more than typically aware of the need
for preparedness and survival knowledge during severe weather- and water-
related threats as well as for outdoor accidents requiring search and rescue.

On May 1, 1977, the National Safety Council sponsored a notable television
program called “The National Disaster Survival Test." It used a format
similar to the memorable “National Driving Test." The show described likely
scenarios based on common problems related to disasters. The audience was
presented with several possible choices of action in each case. Only one
choice was the correct or 'best' answer. A well-known celebrity then gave a
short explanation of the proper response. The show received high marks for
raising awareness levels but, for many of us who watched, left the question of
how to learn better disaster responses unanswered. In response to thousands
of requests for further information, the National Safety Council mailed out a
newspaper-type supplement to the inquirers. The opportunity for followup
instruction as effective as the Survival Test itself was never utilized. Lack
of funds prevented the NSC from keeping track of the requests or analyzing the

effectiveness of the program (Regulska, p. 5).

In comparing earthquake awareness and information programs with those for
other common natural hazards, it is the author's opinion that the public is
more mentally and physically prepared for other natural hazard threats than

they are for the earthquake and early warning threat.

Mass Preparedness Education Programs in Other Fields. Several other trauma-
inducing events have generated attempts to lessen their effects through pre-
or post-impact education. The purpose of such instructional programs is to
intervene in the normal catastrophic event --)> traumatic results process with
training that will reduce or eliminate the physical threat and/or stress

caused.



Many of us remember two decades ago when nuclear war seemed a real
possibility. A massive educational program was developed at that time to
prepare our nation for survival should nuclear war become a reality. To many
families, the message and accompanying fear were highly motivational,
producing varying kinds of preparations. This household readiness ranged from
the construction of elaborate bomb shelters to discussions of emergency
actions in case of nuclear attack. As peace continued, the vigorous Civil
Defense programs and personal preparations dropped in priority. The potential
for nuclear warfare seems at least as great today as it has even been.
Enormous amounts of effort and dollars are still being poured into defense
planning around various nuclear scenarios. The public is only vaguely aware
of most of this planning. Since the level of devastation to normal life
patterns during nuclear warning, impact, and post-impact is even greater than
with a catastrophic earthquake, the complex research and planning for nuclear
war should provide much applicable information for prediction planners.

Though many are unconcerned, some people and some community groups are eager
to participate in personal preparedness activities. In fact, because of a
national acceptance approaching fad levels, people in general are becoming
more accustomed to training offered for coping with demanding situations --
the so-called "how to" courses such as how to prevent rape, how to quit
smoking, how to cope with inflation, or how to survive in the wilderness.
Witness the widespread growth of cardiopulmonary resuscitation (CPR) training
in recent years. These classes rely on the kind of personal commitment that
would make many disaster planners skeptical of success. They require the
participant's time, travel, and sometimes money. The classes lead learners
through repeated rehearsals. Many signs attest to the popularity and success
of CPR. In Los Angeles, a self-help program was organized to cope with heart
arrest victims in high-rise buildings with over 2,000 employees (Turpin,
1979). Another example is the observation that "if you are going to have a
heart attack, have it in Seattle" because so many citizens of that city are

trained in CPR.
Another outstanding example of widespread acceptance of a life-saving

preparation is home ownership of smoke detectors. Through mutual cooperation

among authorities and a vigorous and longstanding awareness campaign, smoke
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detectors are now a significant factor in saving lives {Los Angeles City Fire
Department brochure). The National Fire Protection Association, along with
other associations and local fire departments have done an impressive job with
fire safety education in our country. Their EDITH (Exit Drills in the Home)

program is a major effort to reduce the toll of dwelling fires.

The most seemingly unrelated example of successful preparedness education is
the Prepared Childbirth program (see Hungerford). Yet, a closer look reveals
several generic components common to disasters, emergencies, and childbirth:
trauma, stress, uncertainty, anxiety, and feelings of helplessness.

Childbirth can be traumatic for both the mother and father. It can introduce
new stresses into the relationship. Anxiety and feelings of helplessness are
created by the unknown, the uncertainties of especially first-time

childbirth., The value of prepared childbirth is that it eliminates
uncertainty as much as possible and gives parents the means to control their
anxiety and feelings of helplessness. Classes for parents provide the
antidote of preparedness to cope with these stressful experiences. They
demonstrate techniques to better prepare mother and father for the actual
birth process. They teach care of self and baby before and after birth. They
encourage communication between husband and wife. They take the expectant
parents through detailed scenarios of what to expect. These rehearsals let
the parents do "the work of worrying" (Janis, pp. 100-105) and, through facing
the stress-causing situation, free them to meet the anticipated event more
constructively. (Hopefully, the parallels with earthquake preparedness
education should be obvious to the reader.) The measure of success of this
live education approach is that Prepared Childbirth classes are now offered in

most major hospitals across the United States.

CONTRIBUTIONS OF A THREE-YEAR FIELD EXPERIENCE

This section first describes the historical development of an earthquake
preparedness education effort in the Southern California area. The account is
a chronicle of the author's personal experience. The concluding paragraphs
point out features of the effort that have potential for future preparedness

training.



It was approximately 6:00 a.m. on a dark morning in February of 1971. My
professor husband and I were asleep in our San Fernando Valley home as
were our two small daughters. Suddenly the bed and house were gripped by
a terrifying rolling motion. The deep rending noises were even more
frightening than the motion. Being a native Californian, I instantly
realized -- EARTHQUAKE!! I bolted from bed and lurched down the short
hall, banging from wall to wall with the violent rolling. I could hardly
stand. My husband was right behind me, a sleepy child scooped up in each
arm. I ran to the front door and frantically clawed to get it open.
Within seconds of being awakened, all four of us were standing in the
quiet front yard in the dawning morning. No one else was in sight. The
only sign that something momentous had happened was the swimming pool
water coursing down driveways into the street.

In retrospect, I am often amazed and appalled at our primitive reactions
during those seconds. I especially should have been more mentally
prepared to respond appropriately. After all, I had lived in California
many years and had been through schools where earthquake education was
taught - I think. I don't remember, and perhaps therein lies part of the
problem. Impressions were not ingrained enough to cause me to react in
the best way. Years passed and this vivid personal experience had little
impact upon our family planning for future earthquakes.

However, the experience must have left a residual predisposition toward
personal preparedness in me, for when a friend approached the subject in
1976, she found an eager listener. My business partnership of home
economists was looking for innovative opportunities to develop programs
of benefit to the home and community. About the same time, James
Whitcomb issued his 'trial balloon' prediction and the Palmdale Bulge
leaped into the headlines. The realization that none of our own families
had taken any precautions for future earthquakes made us aware that the
need for family preparedness planning must be widespread. We also
realized that our professional skills were uniquely suited to teaching
people home survival information.

So the members of Creative Home Economics Services (CHES) gathered a body
of detailed information about earthquake survival and needed home
emergency supplies. We created a workshop format to teach the basics of
home and family earthquake preparedness for impact and the days to
follow. We incorporated as much valid information as we could find and
used our imaginations to expand beyond existing literature. We notified
the governments of over 75 cities in the Southern California area that
these public workshops were available. Only Los Angeles replied,
referring us to the Civil Defense Director. A Palmdale city official, in
response to my followup telephone inquiry, said they were not interested
because they did not want to focus additional unfavorable attention on
that area.

We thus embarked on our preparedness education effort without sponsorship
or funding. We felt the need was great enough and what we had to offer
was good enough that we should persist. And persist we did, for over
three years. We expanded the workshop formats to include not only
sessions suitable for the public but sessions for training the trainers
to teach others. We sampled a broad cross section of potential future
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disseminating groups so we would be ready if community support ever
materialized. OQur list of contacts became wide and representative of
opinion-making groups.

We produced an inexpensive spiral-bound handbook entitled HOW TO SURVIVE
AN EARTHQUAKE: HOME AND FAMILY PREPAREDNESS. The workshops presented the
main points of preparedness using a table talk, videotapes, slides, and
transparencies. The handbook provided each family a more detailed
guidebook for use at home with family discussions. The San Diego Union
newspaper featured an article on home preparedness and mentioned our
handbook, available only through mail order. We received nearly 900
orders, some several months after the article appeared. This experience
alone attests to the concern of many private citizens over personal
earthquake preparedness.

It is appropriate at this point to step back and analyze the strengths and
weaknesses of this CHES 'field experience.' The overriding strength of a live
education example like the CHES workshops is the relationship that develops
between the teacher and his/her audience during that brief time. If education
creates conviction, then live education does it better than passive

education! A homely analogy is a live cooking demonstration. Even though
millions of good recipes are in print, the homemaker is more apt to rush home
and create a concoction she has just seen demonstrated 'in the flesh' than one
she has read about. Also, people are used to learning better methods of
performing tasks through the demonstration method which breaks down
generalities into illustrated specifics. Home economists have a positive
public image in relation to the home and this probably positively influences

audience acceptance of the information.

The CHES workshops were successful because they used the family as a primary
self-interest motivator. People could see the benefits of home preparedness
training. Workshop attendees were interested and/or concerned since they had
chosen to come. The word spread from enthusiastic participants to other
groups, so that it appeared the effort could have enjoyed a domino effect in
requests to give more workshops. The striking contrasts with most public
earthquake education to date were the manner and environment of delivery, the
material presented, and the use of nontraditional developers and teachers
Saarinen reinforces this analysis through his observation that "for an
effective educational program, random distribution of information on hazards
to the public is not enough......Community action programs involving face-to-



face contact in meetings and small groups may be necessary for optimal

results." (Saarinen, p. 20)

Though the CHES effort received highly favorable response from both the public
and emergency services officials, group members were limited by several
factors: they worked outside the accepted disaster preparedness structure,
though with its knowledge and endorsement; they needed to reproduce
themselves, for the job of public education is a large one; they had no
funding other than personal dollars; their lack of visibility and access to
resources were also major problems. These contributed to the main weak points
of the program -~ valid research results, especially in the social sciences
area, were not used as a basis for designing workshop components and there was
no mechanism or opportunity to evaluate later behavior of workshop

attendees. Also, the CHES workshops concentrated on the simple techniques of
survival and existence during the first several days after impact. They did
not deal with prediction lead times. Because of this narrow approach, they
could not observe how people and audiences deal with an expanded approach,
bringing in the psychological, social, and economic factors playing a role in

the prediction lead time.

Contribution of Facilitators. A “"facilitator" can be defined as a person who
provides necessary interface between the research-technology community and the
users of that knowledge (Rogers, 1979). Because of the widening gap between
technical prediction capability and the ability of people to respond in an
appropriate manner, facilitators are crucial as translators and disseminators
of survival information. In the vertical mode of technology transfer (see
Figure 1), two messages must flow through the system: information about the

subject and a persuasion message urging use of that knowledge. The
facilitator adds the important human dimension that often is missing in mass

education. CHES members were examples of facilitators.

Contribution of Workshop Format. A useful format for live training is the
audience participation seminar or workshop. It provides an ideal setting for
the work of the facilitator. It seems especially suited to family
attendance. Workshops can be tailored to a wide variety of situations,
locations, or audiences as well as involve the audience in the proceedings.
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They are lively and flexible. They can be taught by one person with props and
aids. They can be set up for easy and efficient duplication. Once assembled,

they are generally inexpensive to reproduce.

Observations from Experience. From the CHES experience of May, 1976 to the
present, the following few observations are valuable when considering personal

preparedness education:

(A) A substantial number of people and influential groups are ready to
learn about home preparedness NOW and spread the news to others.

(B) The mechanics or techniques of preparedness (i.e. gathering supplies
and water, securing simple items around the house, imagining the
correct survival behaviors during the quake, etc.) are relatively
easy to teach. People seem to have little trouble identifying with
this information and performing some of the suggested tasks.

(C) Families appear to use almost no organized methods in making
decisions dealing with disaster-related risk.
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(D) Suygestions that families rehearse their preparedness plans for both

earthquake and possible fire encounter resistance.

(E) Self-interest is a powerful motivator. Questions people asked were
almost always those dealing with their own person, family members,

homes, or neighborhoods.

(F) Personal and family preparations have many parallels with community

preparedness.

IMPLICATIONS AND RECOMMENDATIONS FOR PERSONAL PREPAREDNESS

Implications. A reliable prediction capability will be the catalyst that
replaces uncertainty with difficult realities for us, individually and as a
community. The first task may well be to redefine what "preparedness" means
in terms of family responses during lead times. It is premature at this point
to dwell on specific recommendations for household actions. Rather, a careful
analysis of alternative courses of action should precede formulation of the
specifics advocated through a concerted public education campaign. However,
delay must not be interminable. Gilbert White advocates proceeding with
prediction response planning even though "we don't have all the pieces of the
puzzle yet" (White). The former Defense Civil Preparedness Agency concurs
with a need for action based on a similar scenario, that of nuclear threat.

In a 1979 information update, the agency asserted that the Crisis Relocation
system, for example, does not have to be a perfect and complete system before
it could be used to save millions of lives (DCPA Information Bulletin, pp. 20-
21). We in earthquake preparedness planning should keep these time dimension

admonitions in mind.

Household-oriented live preparedness training has a better chance of selling
readiness than impersonal mass education formats. If enough individuals are
convinced of the benefits of preparedness, they could start a movement that
would overcome the inertia of many citizens. People who live in earthquake
country could become as matter-of-factly aware and prepared as good pilots,
sailors, or wilderness hikers are prepared for their environments. Because of
intense media coverage of prediction news events, people are increasingly
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aware of earthquakes and possible warnings. Many are reaching the 'teachable
moment ' that presents a timely opportunity for training. But to date,
leadership for widespread public preparedness, either within government or
from the community,is not sufficiently visible or persuasive. (See Turner,
p. 59).

The CHES experiences suggest the value of a home-centered workshop approach.
But this type of program must be expanded beyond techniques for earthquake
survival during and after impact. It must span the lead time phase as well
and be grounded in social sciences research. The broader issues introduced by
credible warnings will be harder to tackle. We can anticipate more resistance
and lower levels of conceptualization about these complex issues. It will be
more difficult to help people internalize these action recommendations. If
they take the subject seriously and personally, it will produce stress.

Individual family decisions will have great impact on the readiness of a
community to deal with a predicted quake. Family units make decisions of
consequence every day. But it is probable that most households have no
previous experience in making the excruciating choices and tradeoffs necessary
with long lead times and high levels of expected devastation. It is also
likely that their present decision process is incapable of handling these
foreboding alternatives (Saarinen, p. 12). At present, without a proven
prediction capability, earthquake seems to present an acceptable level of risk
for many people (Council of State Governments, p. 34). With acceptable levels
of risk, difficult decisions are not necessary. But credible prediction will
raise that remote risk to a more alarming level , and people will be forced to
start making these difficult choices. Therefore, a top priority job of public
education is to make people aware of how complex this particular decision
analysis will be and to provide them with the hopefully simple tools to make
risk decisions. The areas of home management and consumer economics have used
family decision analysis extensively. Some of the logic used in consumer or
home management decision-making can be adapted and applied to earthquake risk
deliberations. See, for example, Miller (1978), Troelstrup (1974), Oppenheim
(1972), and Bratton (1971).
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Home preparedness parallels community planning. The Los Angeles Task Force on
Earthquake Prediction listed some examples of community responses to
prediction (Dunn, p. 28). The list allows us to formulate a similar list of

appropriate household responses (see Figure 2).

SHORT LEAD TIME

Community Responses Family Responses

e Limited evacuation o Limited evacuation
plans

e Temporary shutdown of e Plan for temporary

hazardous facilities shutdown of home

e Increased on-call staffing e Increased neighborhood
interaction, response
plan

LONG LEAD TIME

Community Responses Family Responses
e Major upgrading e Structural mitigation
e Extensive citizen education e Extensive family

member education

e Reduction of inventories e Assembling of
emergency supplies

e Shifting of personnel e Plans for relocation,
evacuation, vacation

FIGURE 2

The earlier observation on resistance to engage in simulated rehearsals brings
up the question of stress. Stress occurs whether merely contemplating
earthquakes and their possible personal impact or actually walking through a
simulated response. The rehearsal can raise anxiety to uncomfortable

levels. Thus, most people initially resist rehearsals. If they are
encouraged to repeat the rehearsals, they will eventually feel more in
control, less helpless. Their anxiety levels will decrease, the necessary
"work of worrying" will be completed, and they can handle the threat
constructively. This process has been aptly described as "emotional
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inoculation" (Janis, p. 103). Rehearsals also exercise critical physical

behaviors.

Recommendations. The foregoing sections were intended to lay groundwork for
the following recommendations. At this point in time, it is a difficult task
to envision what individuals and families might do in response to the credible
prediction of a high magnitude/probability quake (Council of State
Governments, p. 19). It is a 'head trip' that taxes the imagination and
awakens the personal fears of the planners as well. Turner concurs that we
cannot take literally what people say they would do when asked in hypothetical
terms about a situation they have never actually experienced (Turner,

p. 48). Thus, it is emphatically repeated -- it is inappropriate to use only
existing public education materials and methods in response to prediction
because they were prepared for the unpredicted earthquake and are therefore
incomplete. And it is premature to hurry out an updated substitute without
thoroughly exploring the consequences of alternatives. In keeping with these

cautions, these recommendations are general in nature.

The public education program must be carefully and sensitively developed.

Public education planners should:

1. Update public information to reflect the coming age of reliable
prediction technology. The needed educational program must produce
responses beneficial to the individual, family and home, and
community. Program development must be in phase with growing
prediction capability and the advance publicity it engenders.
Periodic updating of the program and materials should be a

requirement.

2. Encourage local units (cities, communities) to direct the program
with help from State and Federal governments if needed.

3. Coordinate the program with the area's overall disaster response

planning.
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Design the program to be flexible, graded to accelerating levels of
need as impact nears. They should specify that information be
tailored in several versions to meet the needs of various social,

economic, and age groups.

Take advantage of the multi-disciplinary contributions already
available to them. They should draw heavily from the social
sciences in designing rational and persuasive messages. They should
utilize more nontraditional professionals as facilitators in
development and dissemination. Examples might be home economists,
consumer economists, or family life educators. They should plan to
use citizens and volunteer groups to teach and carry forward the
bulk of the program at the local level,

Design the program to include mass media and live training

components.

Work for alliances with major adult education facilities. Tailor
much of the program for adults and families. Introduce adaptations

into schools at all levels.

Be aware of the psychological costs of awareness. The awareness
program must raise the anxiety level sufficiently to get the
public's attention and encourage preparedness. But uncontrolled
anxiety can lead to panic or immobility, thus the program must
provide an antidote to excessive anxiety. That antidote is personal
preparedness. It gives people the sense that they can manage or
cope withy the anxiety-producing danger (Perry and Pugh, p. 109).

Consider long-term viability of the program. One two hour workshop
raises awareness and may induce preparedness temporarily but
commitment usually fades with time. The workshops should be
repeated so that people have several oppotunities to receive

training or review,
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10.

Recommend that workshop developers consider these points when

designing the public package:

a)

f)

g)

h)

i)

Use carefully planned publicity issued well ahead of the event.

Choose locations that offer neighborhood convenience, free well-
lighted parking, cheerful room colors and lighting.

Enlist the support and participation of local leaders with whom
the audience identifies.

Use reassuring nonthreatening figures as spokesmen and teachers.

Design the format in upbeat style, using 'show business'
techniques that do not detract from the serious message.

Orient the message to home and family.
Use a variety of visual materials. Make them available for
examination before and after the presentation (example, a table

talk). Materials should reflect those found in typical homes in
the area.

Limit the general public workshops to one to two hours at most,
to keep boredom to a minimum.

Employ frequent changes of pace during the presentation.

Give the audience an opportunity to participate, appropriate
for the size of audience.

Use simple, specific information. packaged as self-help
techniques, with better illustrations and more graphic

demonstrations.

Base training information on redlistic scenarios.
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11. Envision a dual system of workshops where one version is designed to
train the trainers. These trainers then go out and use a public
version of the workshop with people in local settings.

12. Determine what services citizens can expect from the city or county
and what responsibilities are the citizen's own. Make these

expectations clear in training.

13. Be able, through the program, to clearly spell out the benefits of
personal preparedness and the realities of earthquake scenarios
(i.e. it won't be as bad as you think for these reasons.....).

14. Realize that time is not on the side of delay in implementing an
educational program. The public education priority should be right

behind building safety in urgency.

ISSUES FOR CONSIDERATION

This paper actually raises more questions than it answers about the complex
and urgent area of personal earthquake preparedness. But since this is the
appropriate time to raise such questions, it is hoped the ideas contained here
will inspire new and imaginative attention to the problem. If a body of
assembled interdisciplinary experts like the one at this Conference does not
address the unmet needs for public education specifically and energetically,

who will provide this leadership?

The experts charged with earthquake prediction/impact planning should keep in
mind the admonition that personal preparedness planning deserves the same
thorough and comprehensive treatment as community planning. Educational
program developers should be working at the same time, in the same depth, and
with extensive communication with all other prediction/impact planners. This
exhortation raises the question -- Whose responsibility should it be to foster
this "task force"?
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The following issues are crucial to the consideration of large-scale personal

preparedness programs. They also are issues needing further investigation.

A.

What does "educate the public" mean? Historically -- local vs state
vs national? Given the perspective of prediction capability?

Whose responsibility is it to make people aware? How far should

that responsibility go?

Is it possible and/or desireable to develop a generic model for
public programs that would apply to most disasters?

What are the costs and benefits in applying community or government
dollars to disaster prevention programs versus disaster relief

programs?

What are desireable adaptive behaviors for households and
individuals during lead time, impact, and post-impact? What are the
areas of difficulty in conceptualizing possible reactions?

Are there ways to help households with decision-making in relation
to predictions? Can a generic model be designed for personal
decisions of this kind?

How does- the perception of risk affect rational response? (We must
seek to make that perception more realistic.) How do you ensure
appropriate risk perception without manipulation?

With realistic scenarios, characterized by probability of demand for
emergency services far exceeding supply -- what is the
responsibility of the household and neighborhood to care for

jtself? What is the capability?

How can households cope with the economic down-spiral expected with
long lead predictions, if they elect to stay?
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I. What can be learned from other successful preparedness programs?

How does it apply?

J.  How should we use nontraditional resource people to help develop and
disseminate public information to large numbers of citizens in the

most personal way possible?
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HOW TO GAIN THE ATTENTION AND COMMITMENT OF POLITICAL OFFICIALS:
AN EARTHQUAKE POLITICS PRIMER1

by
Douglas C. Nilson
Arizona State University

Redlands, California 92373

INTRODUCTION

Since socio-political climates and decisionmaker psychologies still interact
to permit local officials to ignore earthquake responsibilities, nothing less
than cleverly formulated strategies can induce approval of rudimentary
measures in earthquake prone communities. Recent and prospective advances in
geoscience and seismic safety will continue to enhance the credibility of
earthquake specialists, while researchers and practitioners in the politics of
disasters now can suggest ways to minimize conflict on mitigation and
preparedness issues. Although the outcomes of impending deliberations will
appear unimpressive as means to decrease vulnerability, any steps taken can at
least increase receptivity to future information and--in so doing--facilitate
later adoption of "second generation” seismic safety initiatives.

STRATEGIES

An approach consistent with these assumptions falls short of the optimal, yet
remains practical and certainly an improvement over the status quo. The
ensuing practical strategy consists of eight viable statements and explanatory
commentaries. Substantial progress in winning local leader acceptance of
these premises will assure endorsement of at least some aseismic activity.

?ig Proceedings of Conference XXI, a workshop on "Continuing actions to reduce
potential losses from future earthquakes in the Northeastern United States":
U.S. Geological Survey Open File Report 83-844, 129 p.
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Earthquakes can strike during your term in office.

Dispel any beliefs that serious earthquakes cannot happen here and
now. New and contemplated research will more precisely measure recur-
rence intervals. These can readily be converted into annual and
cumulative probabilities (for "politically meaningful" time
intervals). Where applicable, put public officials and "attentive
publics" on notice that there is a "non-zero" probability of a
damaging earthquake this year. Political matters must have some
immediacy. Declaring a present threat--even with a low probabil-
ity--grants some contemporary status to the problem. This advan-
tage of currency exceeds the preparedness costs of reporting a low
annual probability. Likewise, the confidence demonstrated by
specifying a quantitative estimate exceeds the credibility costs of
reporting the invariably large error term associated with each
estimate. These errors suggest using high, middle, and low
recurrence estimates to generate probabilities/time interval.
Recommend the conservative course of using the most imminent
"prediction" for planning purposes. Typically this provides a long
time horizon, but still suggests "capping" programs well before the

next damaging earthquake is due.

No mention of earthquakes should be devoid of reference to their
devastating consequences. Abstractions characteristic of standard
briefings must be accompanied by vivid portrayals. Cultivate
skillful ways to "bring the emergency home." Either a historical
earthquake in the same region or a contemporary earthquake in
another community may be "borrowed." This earthquake can be
"rerun" with a plausible local epicenter. In both cases interest
in the "real" event would add salience to the projected
consequences of the simulated quake.

Earthquake problems can be managed.

Earthquakes--however imminent and destructive--become meaningful
public problems only when officials believe in the efficacy of
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countermeasures. To oversell the threat risks denial unless viable
steps can be taken in response. Awareness that earthquake
vulnerabilities stem from the location, design, and construction of
the built environment sensitizes elites to recognize that seismic
hazards are essentially manmade--and amenable to human solution.

At a problem specific basis, earthquake specialists must carefully
establish the modifiable causes of earthquake losses and clearly
explain the ameliorating effects of seismic safety programs. An
ability to describe the threat in quantitative terms reassures
authorities about the problem's manageability. Plausible summaries
of consequences in lost lives, dollars, and person-hours provide
crucial baselines for comparisons. Expected gains--attributable to
particular mitigation/preparedness investments--can then be
expressed as reductions in deaths, damages, and down times.
Finally, realistic, if inexact, costs must then be attached to

selected mitigation/preparedness strategies. Such a formatting of
information not only gives policymakers a simple calculus for

making seismic safety decisions, but also strengthens their
perceptions that emergency planners and managers really "under-

stand" earthquake phenomena.

Earthquake consequences can unleash political reverberations.

Aside from numerous legal liability issues which remain to be

~resolved, elected and top appointed officials dread “political

liability." Political liability varies with public perceptions of
blame. Uncontrollable acts of God yield little attribution of
fault. Preventable tragedies, on the other hand, produce harsh
judgments--to the chagrin of officials deemed responsible. As
elites, specialists, and key publics increase their threat and
adjustment-to-threat awareness, then accountability perceptions
will move in the "preventable tragedy" direction for earthquakes.
Of course authorities who have shown courage in trying to overcome
inertia on seismic safety are apt to gain politically in the
aftermath of an earthquake.
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4.

Hazard mitigation/preparedness measures can be feasible.

When presentations of benefit/price ratios facilitate comparisons,
the cost effectiveness of seismic safety investments impresses
policymakers--even if officials must recognize the likelihood of
serious inaccuracies in the estimates. Cost ambiguities pose
greater problems in gaining approval for earthquake management
expenditures vis-a-vis competing priorities. Understandably, these
problems diminish when seismic safety advocates request modest
allocations. Nevertheless, other characteristics of demands for
public resources affect political feasibility. Program success
varies inversely with the extent to which restrictions on uses of
existing property are retroactive. Program success also varies
directly with the degree to which incentives--as opposed to
penalties--are used to attain program goals.

While the seismic safety community cannot abandon crucial retrofit
or design regulation programs, any agenda of policy recommendations
must also include more humble fare. If a jurisdiction can only
afford measures which make few demands on community resources and
relationships, depict this choice as a modest but useful
contribution to earthquake safety. Since such precedents often
incrementally expand into more substantial programs, comprehensive
emergency management proponents would be well advised to avoid
forcing "either/or" choices between the “rational" and “nothing."

Burdens can be spread across society and over time.

Numerous means exist for distributing pain more broadly and
gradually., Direct or indirect subsidies can remove punitive
characteristics from retrofit programs. Lengthy, incremental
enforcement schedules can displace retroactive elements from many
of the same programs. Granting building officials discretion to
alter rules slightly with each ownership, occupancy, or use change
avoids severe penalties for any one actor. Obviously these
illustrations are not exhaustive, but they do suggest ways to
diminish politically deleterious equity problems.
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An effective approach to the problem of allocation of justice also
uses the long time horizon to advantage. Estimate the human,
property, and productivity costs of the model earthquake. Specify
acceptable risk levels by declaring the reductions in these amounts
a decisionmaking body intends to achieve through policy. Estimate
the monies required to reach these objectives. Finally, divide
these mitigation/preparedness costs by the number of years in the
interval constituting a cumulative earthquake probability of 50%.
The quotient will probably indicate that small amounts of money
need be invested each year. Such a figure will seem outrageously
small to those committed to improving seismic safety, yet might
appear very reasonable to an official with general
responsibilities. Such reasonableness can determine whether

earthquakes receive some attention or no attention.

Seismic safety solutions can serve multiple social purposes.

Cross fertilization between earthquake and other disaster
preparedness planning can benefit both--substantively and poli-
tically. At the mitigation level, emergency managers will
assuredly acknowledge the compatability between the goals of more
stringent lateral force requirements and wind load standards
sufficient to protect structures from hurricane force winds.
Firemen, too, whose lives often depend on the structural integrity
of burning buildings are likely to support programs to retrofit
hazardous structures. And administrators of infrastructures which
include rusty, leaky lifelines appreciate having additional

arguments for accelerating repair and replacement schedules.

More general support can result from identifying seismic safety
goals with overall redevelopment purposes. When broad coalitions
of interests seek improved safety, efficienty, and beauty in an
area, increased earthquake safety should be both an advertised and
an actual benefit of the project. In the same vein, neighborhood

associations working to decrease crimes, fires, and household
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emergencies will often express an interest in earthquakes. Not
only is seismicity increasingly recognized as a serious (but
largely soluable) problem, but because it is also such a
fascinating topic, it serves organizational maintenence and

enhancement needs.

In these and other cases the consistency between seismic safety
goals and others facilitate approval chances. They also make
activist friends for seismic safety proponents. Perhaps a parting
caution is in order: be sure to distance yourself from single
issue advocates who use seismic safety cynically and largely for
other purposes. While seismic factors deserve detailed
consideration before locating and building critical facilities, the
reflexive identification of seismic safety with the underlying
issue in the minds of many can discredit seismic safety.

Seismic safety solutions can create recognizable beneficiaries.

Rather than wanting to approve general--even symbolic--policies in the
"public good," many politicos prefer to indulge specific industries,
professions, firms, or individuals. This implies nothing about any
party's honesty or ability. Certainly such beneficiaries' commitment and
competence usually remain above reproach. This argument depends more on
the desire of politicians and bureaucratic entrepreneurs to construct a
series of exchange relationships. Relatively tangible media of exchange-
contracts, grants, access, publicity, etc.--facilitate clarity--if not
necessarily explicitness--in bargaining. The official needs personal or
program support in holding or expanding his resources, responsibilities,
and constituencies. Those with specific stakes in the transaction are
apt to understand and deliver on their end of the agreement.

Furthermore, a pro manifests more persistence than a broadly focused
amateur, assuring a more stable relationship. The message of this
generalization can be stated unambiguous]yé Do not be reluctant to
express your professional judgment and conscience because there is a
chance that you might make some money.
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8. Seismic safety solutions can generate sufficient coalitions.

Conditions can continue to become more favorable for earthquake safety
proponents. A nucleus of long term supporters consists of an expanding
array of public and private sector professionals with occupational
interests. Middle range supporters include those prominent in
organizations whose goals dovetail with seismic safety. People
responding to recent media accounts of earthquake phenomena comprise
shortrun supporters of such a coalition. While never large except after
a community experiences a serious earthquake, the collection can be
diverse enough to raise many facets of the problem. In the absence of a
concerted opposition, the net effect will be to put the issue on the
public agenda. While this represents a moral victory by itself, strong
cases and appropriate tactics can yield program victories that begin to
institutionalize seismic safety. Of course success in pulling these
resources together depends on the quality of leadership and the
suitability of its strategy.

SUMMARY

Two themes suffuse the above eight points. First, that aseismic strategies must
be based on a consensual politics model under current circumstances. Given the
many constraints inherent in that kind of politics, program successes must be
small ones. Second, that small seismic safety steps now can establish precedents
for larger steps later. This theme is premised on the belief that formal
Jjurisdictional acceptance of "earthquake threat" as a principle is nearly
irreversible. Finally, these themes are accompanied by an attitude. While

forging a new basis for policy remains a complex and difficult task, the task
nevertheless can be accomplished by patiently and persistently communicating with
elites and informed publics. Imagination and flexibility remain our most

crucial, overlooked resource.
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HOW TO GAIN THE ATTENTION AND COMMITMENT OF BUSINESS AND INDUSTRY1

by

Anthony Prud'homme
Atlantic Richfield Company
Los Angeles, California 90071

INTRODUCTION

There are a number of actions or events which will help to concentrate the
minds of business and industry on preparing for earthquakes. Among the most

effective ones are the following:

1)

2)

The Actual Occurrence of an Earthquake

This is not meant facetiously. Businesses located in earthquake-
prone areas of the country are far more sensitive to earthquakes and,
undoubtedly, much better prepared for them than are businesses
located in areas which rarely experience such phenomena.

If earthquakes do not occur, it may be possible to gain the attention
of business and industry by preparing for other kinds of

emergencies. Such preparations almost always are a benefit in the
event of earthquakes, although they are often inadequate.

Publicity

If most people are aware that they live in an area where earthquakes
are expected to occur, businesses will respond to their perceived
needs for planning and preparedness activities. By the same token,

¥1Q Proceedings of Conference XVIII, a workshop on "Continuing actions to
reduce losses from earthquakes in the Mississippi Valley area:"
U.S. Geological Survey Open-File Report 83-157, 140 p.

55



4)

5)

if the public is not aware that severe earthquakes may occur, it is
unlikely that many businesses will spend the time, efforts, and

resources necessary to develop appropriate preparedness plans.

Members of government, particularly at the State level and, in
particular, State governors, can exert considerable influence in
convincing companies to make adequate preparations. If a State
governor is convinced that an earthquake in his State is likely, he
can publicize this fact generally and speak to the business community
at large or on an individual basis -- and can exert considerable
influence on companies to undertake planning and preparedness

activities.

Seminars and Conferences

Seminars and conferences are another form of publicity. They bring
together knowledgeable people to discuss the likelihood of
earthquakes and earthquake damages. They then publicize the results
of their deliberations. Special conferences and programs aimed at
business and industry can be put together. However, without
supporting government publicity and pressure and without general
awareness among the public, such conferences, even if specifically
designed for business and industry, are not likely to be well
attended.

Credible Earthquake Predictions

If earthquake predictions are developed for an area and are endorsed
by the National Earthquake Prediction Evaluation Council (NEPEC), a
flurry of earthquake planning and preparedness activity can be
expected. However, the art of earthquake prediction is not
sufficiently far advanced to make this a likely prospect.

Private Business and Industry Leadership

If some companies, particularly leading ones, are seen to be
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developing their own plans to deal with earthquakes, it is hard for
other companies to dismiss these efforts out of hand. By the same
token, if some companies are undertaking preparedness activities,
they may be willing to publicize these actions and host seminars and

conferences explaining what they are doing and why.

How to Gain the Commitment of Business and Industry

Some achievable actions include:

1)

2)

3)

4)

Convince the business community that damaging earthquakes are
probable within a reasonable period of time. Unless a company is
convinced that a damaging earthquake is likely, it makes no sense for
them to expend resources preparing for such an event.

Educate companies about earthquake hazards. Demonstrate to companies
what kinds of buildings are hazardous during earthquakes and what

kinds are considered resistant to earthquakes. Show how building
structures and interiors can be strengthened to reduce earthquake

damage.

Prepare cost/benefit analyses to demonstrate the economic value of
being prepared for earthquakes. Show that relatively modest
investments of time and money can protect against potentially
enormous losses should earthquakes occur. Convince companies that
measures taken in anticipation of earthquakes are often very
effective in the event of other kinds of emergencies, such as:
fires, explosions, and the like. Demonstrate that such preparedness

measures do have an economic value to the company.

Show how liabilities for injuries and damage can be reduced or
contained by adequate preparation for earthquakes. The conventional
wisdom in companies is that unless negligeﬁce is proved, they are not
likely to be held liable for injuries and damage caused by
earthquakes; and that if negligence should be proved, their normal
liability insurance will cover them. This propostion has not been
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adequately tested in the courts and so its validity is not certain.
At the same time, many companies will find that their liability
insurance is inadequate in the event of an earthquake, where injuries

and damage are extensive and can lead to enormous claims.

5) Establish an emergency planning position in the company. Most
companies attach the emergency planning function to some other
position. This means it represents one more thing to do for someone
who is often already fully occupied if not overburdened. As a
result, emergency planning tends to get overshadowed by the person's

normal duties.

If emergency planning is set up as a separate function, it will be
the primary responsibility of one or more individuals and will not be
submerged by other activities. This will ensure that plans are
developed and reported and the appropriate issues are raised, even if
some company managers are reluctant to commit their limited resources

to such projects.
A critical element in all of the above is that the senior management of the

company be convinced of the value of emergency planning and support this
activity. Without such support, no efforts by subordinates can bear fruit.
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GAINING COMMITMENT OF VOLUNTARY AGENCIES!
by

Daniel L. Prewitt
Assistant National Director
Disaster Services
American National Red Cross
Washington, D.C. 20006

INTRODUCTION

Volunteerism and the agencies formed to provide avenues for voluntary action
in the United States have often been cited as unique to American culture. A
phenomenon of sharing and concern for others is not seen in other societies of
the world, at least not to the degree known here in the United States.
Consequently, one would think that how volunteers and their organizations
operate and what is entailed in obtaining their interest in community action
is well understood by most of us. Unfortunately, this tends not to be the
case. We tend to forget that these agencies are composed of people just like
us. In fact, the majority of Americans are volunteers in their communities in
one way or another. Therefore, the methods necessary to gain voluntary agency
commitment to a particular cause is very similar to the methods of gaining our
individual commitment to a cause. Gaining voluntary agency commitment has

three basic components.
STRATEGIES

Do Your Research

There are two primary types of voluntary agencies, they can be characterized
as traditional and non-traditional. Organizations such as the various
religous/ church groups, the Red Cross, the Sierra Club, and the Y's fall into

{iﬂ Proceedings of Conference XXI, a workshop on “Continuing actions to reduce
potential losses from future earthquakes in the Northeastern United States":

U.S. Geological Survey Open File Report 83-844, 129 p.
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the first group. They share the qualities of being well-known, have clear
mandates as legitimate volunteer action groups, are usually multi-faceted in
their programs and motivation, and are often able to tap into the financial

and people resources of a national organization.

Non-traditional volunteer agencies are harder to "get a handle on." Often
single community based and usually known as single cause groups, the non-
traditional agency often does not have the advantage of a broad-based national
constituency, or relatively secure financial base. They have the advantage of
being highly innovative in approaches to problem solving and enjoy
extraordinarily high commitment from their adherents.

Resources available from each agency must be identified. Is the group prim-
arily a service agency? An advocacy group? Do they have a highly visible
public information component? Do they have an on-going natural disaster
program element? By seeking the answers to these and similar questions it
becomes possible to come to know the character and philosophy of each agency.

Additionally, it is essential to understand the motivation of their leader-
ship and the members at large. Volunteers are like all of us. The motives
for voluntary action do not differ greatly from the motives for success in the
workplace. The only major difference is that the altruistic payoff is not in
monetary terms; but, the other and perhaps more important benefits of
recognition, prestige, and a sense of contribution are just as germaine to the
volunteer as it is to the vice-president of General Motors. We cannot expect
to gain the commitment of the voluntary sector without addressing and

providing these essential benefits.

Know What You Wish The Voluntary Agency To Contribute

Voluntary agencies or groups are again similar to individuals in that
ambiguous concepts tend to diminish our understanding which concomitantly
diminishes the ability to effectively deal with tasks. Agencies are willing,
in most instances, to help formulate the task; however, the need must be clear
cut and supported by solid factual data presented in understandable terms.

60



Nearly as important as presenting a clear concept of what the voluntary agency
is asked to do is the requirement to bring them into the project as early as
possible. The earlier - the better. Few agencies will appreciate being asked
to participate only after other approaches have failed or when they have not
had adequate opportunities to contribute to the assessment and planning

components of a project.

Sell The Agency On The Need

Voluntary agencies have many activities they wish to accomplish and too few
resources to accomplish all of their priorities. In order to sell these
groups on earthquake planning, a telling argument must be made in order for
them to reorder their priorities and resource allocations. Contact must be
made with the senior volunteer and paid leadership of these groups and a
convincing presentation provided that clearly demonstrates the need.

Once again, appeals to their altruistic motivations 'is appropriate. The
leadership are also members of their communities, they are legally responsible
for planning for safety and security of their volunteer workforce and the
physical plants owned by their agencies. The constituency of the dozen or so
largest traditional agencies is in excess of 100,000,000 persons -
approximately 1/2 the nations population. In addition, the buildings and
other physical plant of these agencies are capitalized in the many billions of
dollars. Pointing out that a earthquake will threaten their personal and
agency's security can go a long way in “selling" the need to participate in a
hazards reduction plan. This approach can have a secondary effect. For
instance, if a church's parochial school system retrofits it's buildings due
to earthquake hazards, can the public school deny the need for retrofitting
their building?

When agreement has been reached with agencies for their commitment, it is
important that a "contract" be negotiated. This may be either formal or
informal; yet, must be precise as to what the group or agency is willing to
accomplish. It tends to be another myth that volunteers cannot be held
accountable. Nothing can be further from the truth. Effective organizations

always welcome accountability, regardless of their basis for being (i.e.
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private, non-private, governmental, etc.), since accountability is the

"mirror" which reflects their success as an organization.

Yet, like all organizations, leadership turnover is a constant, and a contract
in the form of a written agreement of cooperation can often be the difference
between a fragmented, stressful involement or a well coordinated and
productive collaboration.

SUMMARY

When the three tasks cited above are adequately addressed, the voluntary
agencies of this country constitute a formidable and available resource to
accomplish many of the objectives of this workshop. Key to activating that
resource will always be a good understanding of why these agencies exist,
their motivations, and the resources each may bring to bear.
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RECOVERY FOLLOWING AN EARTHQUAKE: A PROSPECTIVE ASSESSMENT
FOR ARKANSAS FOLLOWING A CENTRAL UNITED STATES EARTHQUAKE1

by

Charles C. Thiel, Jr.
Consulting Engineer
Piedmont, California 94611

INTRODUCTION

The rational preparation for and recovery from a future earthquake in the
Central United States will depend upon developing a proper perspective on the
nature and extent of its impacts. This paper explores a sequence of events
that could happen following a great earthquake in the region. The purpose of
this paper is to present a hypothetical future situation, not to represent
that which is specifically expectcd to occur. While the author has attempted
to be realistic in forming the estimate of future events, there is no
representation that the events portrayed in this paper are expected.

The premise of this paper is that a massive earthquake has occurred with an
epicenter near Blytheville, Arkansas. Shortly after the event the Governor of
the State of Arkansas appointed an Earthquake Commission to advise him on how
to manage the State's emergency policies and programs. The ten Commissioners
represent the diverse interests within the State. The Workshop is presumed to
take place in preparation for a Commission hearing. The participants were
split up into three groups and asked to role-play as if they were members of a
particular constituency: the Farm Bureau, the Business Roundtable, and the
State Democratic Committee. The role-playing exercise proceeded through the

following steps:

{iﬂ Proceedings of Conference XXIII, a workshop on "Continuing actions to

reduce potential losses from future earthquakes in Arkansas and nearby
States:" U.S. Geological Survey Open-File Report 83-846, 234 p.
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1. A background briefing on the event by Commission staff followed by

questions from the participants;

2. Individual group meetings by the constituency groups to discuss the
problems posed to them by the earthquake and the recovery process;

3. testimony before the Commission presenting the group's needs, views,

and interests; and,
4. presentation by the Commission of its recommendations.

The Commissioners asked questions as did the audience. The highly interactive

aspects of these presentations cannot be captured in a written paper.

ARKANSAS EARTHQUAKE COMMISSION

The Governor's original charge to the Commission was to:

1) Monitor State and Federal emergency programs;
2) Advise on areas where there are problems or inequities;
3) Recommend priority State actions to improve emergency response; and,

4) Act as the people's ombudsman.

Now that the immediate response problems are somewhat under control, the
Governor has discovered that there has been little thinking on how to proceed
with the recovery of the State. And, he has discovered that the political
temperature is heating up as various interests sense their possibilities for
gain and loss. He has directed the Commission to report to him on what the
State should do to assure its rapid, economic, and equitable recovery. The
Commission's preliminary report is to be ready within 2 weeks, and their final

recommendations report within 10 weeks.
As the first part of its process, this Commission yesterday heard from a

number of experts who have conducted research on the topic. Today they will

hear from the organizations listed in Table 1.
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The rules of the hearing were very simple. Each group's representative was
given 10 minutes to express the group's position. Each speaker was
accompanied by two others. The Commissioners asked a few questions on the
positions discussed by the speakers as well as those positions taken by
others. The presentations were succinct and to the point. Generally, the

presentations covered the following items:
1) The special problems that their constituency groups face;
2) Specific policies or programs they advocate; and/or,

3) The criteria the Commission should use to evaluate its overall

recommendations.

While written position papers were to be submitted, the oral presentations had
the most influence on the Commission's formulation of the recommendations to

the Governor.

Table 1 - Organizations testifying before the Arkansas
Earthquake Commission on March 30

Citizens Coalition of Little Rock
State Emergency Response Director
Federal Coordinating Officer

Chairman, Memphis City Council

Little Rock Free Press

WXYX-TV News Director

The Southern Christian Leadership Conference
The Arkansas Farm Bureau

State AFL-CIO, Building Trades Council
Chairwoman, City Council of Ellenville
Ozark Tourist Development League
Association of County Executives
Business Roundtable of Arkansas

The Minority Caucus for Quality
Chairman, Arkansas Democratic Party
Chairman, Arkansas Republican Party
The Chairman, Peace and Freedom Party
The Chairwoman's Libertarian Party
Arkansas Poultry Development Council
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BACKGROUND BRIEFING ON THE EVENT

On Tuesday, March 10, at 2:07 p.m., 20 days ago, a massive earthquake occurred
in Arkansas. It is reported by the National Earthqiake Information Service in
Golden, Colorado, to have a magnitude (MS) of approximately 8.5. The
earthquake was centered near Blytheville, Arkansas, just below the boot heel
of Missouri. A preliminary analysis of the few strong ground motion
recordings taken in the area, coupled with macroseismic observations,
indicates that strong shaking lasted over 90 seconds, with a maximum effective

acceleration of over 0.7 q.

A major aftershock, approximately 6.7 in magnitude (Ms)’ occurred on

March 14. The event was centered just northeast of Little Rock, Arkansas.
This latter event did substantial damage to already weakened structures.

There have been numerous additional aftershocks that are continuing to this
very moment. The event has caused substantial damage in nine States, with
some damage reported in a total of 14 States. The press characterizes it as
the most severe natural disaster to have occurred in the United States. There
is considerable consternation in political circles because the great
earthquake everyone expected in California happened here. Despite the efforts
of some emergency response agencies the public was generally unaware of the
risk. For all intents and purposes, the public was unprepared.

Earthquake damage in the region can be characterized by four major
observations. First, damage to unreinforced brick structures, which have
inherently little earthquake resistance, has been extensive; damage occurred
as far as 400 miles from the epicenter. Second, there have been large soil
failures on a scale not seen before in the United States. Third, the damage
to lifelines is unprecedented. Lifelines are the electrical, water, sewer,
communications and transportation systems that tie a community together and
provide the services on which we all depend. Fourth, there has been extensive
damage to flood control works, e.g. levees, locks, and flood control dams.

The Earthquake Engineering Research Institute (EER1) reconnaissance team has

made an estimate for the Federal Emergency Management Agency (FEMA) of the
extent of damage. Figure 1 shows a highly preliminary distribution of damage
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Figure 1.--Preliminary Isoseismals for the earthquake of March 10.

throughout the region for the March 10 event; Figure 2 shows the intensity
distribution for the March 14 earthquake. Damage intensities are expressed in
the Modified Mercalli Intensity (MMI) scale. Roughly speaking, the MMI can be
characterized as given in Table 2. The distribution of damage from the latter
event was more severe than might be otherwise expected because many structures
damaged in the first event were "finished off" by the aftershock. Figure 3
presents a composite estimate of the damage distribution for the two events.
It should be emphasized that more large, damaging aftershocks are expected in
the region based upon historical precedents and comparable tectonic settings
in other parts of the world.
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Figure 2.--Preliminary isoseismals for the earthquake of March 14 (solid
lines) compared to those of the March 10 earthquake (dotted lines).
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Figure 3.--Preliminary isoseismals for the combined March 10 and 14 earthquakes.
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Table 2.--The Modified mercalli Intensity Scale (Abstracted)

MMI Description
X1I Damage complete.
X1 Few if any masonry structures remain standing. Broad fissures in

the ground.

X Some well-built wooden structures damaged; most masonry and frame
structures destroyed along with their foundations; ground badly
cracked. Considerable landslides along river banks and steep

slopes.

IX Considerable damage in specially designed structures; well-designed
frame structures thrown out of plumb. Buildings thrown off of their
foundations. Underground pipes broken.

VIII Damage slight to specially designed structures; considerable
in ordinary substantial buildings with partial collapse; great in
poorly built structures. Panel walls thrown out of frame
structures. Fallen chimneys, factory stacks, columns, monuments and

walls. Heavy furniture overturned.

VII Everyone runs outdoors. Damage negligible in buildings of good
design and construction; slight to moderate in well-built ordinary
structures; considerable to poorly built or badly designed

structures.
VI Felt by all; many frightened and run outdoors. Damage slight.
v Felt by nearly everyone; many awakened. Unstable objects fall over;

some plaster cracking.
Preliminary assessments of the extent of life loss, injury damage, and the

extent of housing loss have been assembled from the hit areas. The loss of
over 4,500 lives, over 18,000 injuries requiring hospitalization, direct
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damage in excess of $20 billion, and the loss of over 100,000 housing units
are the largest each that peacetime emergency response organizations have had
to cope with. Although these figures are huge, they are considerably less
than the first reports of $100 billion in losses and 25,000 dead.

The specific impacts on Arkansas indicate over 800 dead, 3,000 injured and
requiring hospitalization, approximately 20,000 dwelling units unusable, and
about $4 billion in property damage, approximating that to the Nation from

Hurricane Agnes.

The President has thus far declared disasters in Arkansas, Missouri, I1linois,
Indiana, Kentucky, Tennessee, Mississippi, Louisiana, and Alabama. Several
additional requests are still pending. A1l in all, this is the largest number
of States for which declarations have been made for a single disaster. The
resources of FEMA, State and local emergency response organizations, and
supporting public relief organizations are being severely strained. Without
the extensive use of National Guard personnel, it is doubtful that any

organized response would have been possible.

Damage has been particularly heavy to commercial and governmental buildings,
transportation and utility systems, and flood control works. Approximately
two-thirds of the 1ife loss and injury occurred within the MMI X area. Most
of the housing loss is concentrated in the MMI IX and X regions. A prelim-

inary assessment of impacts indicates:

1) Interstate highways are in limited service within MMI VIII areas;
blockages and bridge collapses have reduce capacity to 33 percent of

normal.

2) There has been damage to at least 50 earth dams in the epicentral area

and over 500 miles of levees have been destroyed.

3) Over 1000 chemical spills have been reportéd. Most occurred at
agricultural chemical storage facilities. The most serious have
occurred at major chemical plants along the principal rivers of the
region. The extent of water contamination and resulting health

hazards are unclear.
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4)

10)

No highway or railroad bridges that cross the Mississippi below

St. Louis and above Vicksbury are usable.

River traffic on the Mississippi, Missouri, Ohio, and Arkansas rivers
is limited. A large number of Tocks have been damaged and the lack of
electrical power is preventing others from being used. Since these
are linear systems, loss of one lock can shut down the entire river,

Airports within the region are closed to commercial traffic because of
power outages, damage to control towers, and extensive damage to
runways. The FAA has restricted flights within the MMI X area. Fuel

and services availability are limited.

Rail access to the area is limited; many rail bridges have failed, and

numerous embankment failures have closed lines.

Water systems in the region are heavily damaged. Public authorities
have recommended against use of municipally supplied water within the
MMI IX region due to extensive damage to water storage, treatment, and
distribution systems. All users of surface water below St. Louis and
Louisville on the Mississippi and Ohio rivers have been warned of
potential contamination from massive chemical spills. Fishing has
been adversely affected in the Mississippi delta.

Thirteen interstate natural gas and petroleum pipelines have been
closed until they can be repaired and inspected. Natural gas
pipelines within MMI XI areas are all closed pending inspection;
numerous breaks have been discovered. Local natural gas distribution
within MMI VIII areas has been curtailed.

Telephone service within the MMI IX region is approximately 20 percent
of normal service; many areas are served only by short-wave radios.
Amateur and CB radio operators have formed a fairly effective

communications network.
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11) Electricity production capacity in the region is now at 30 percent of
the preearthquake level within the MMI VIII area. It is estimated
that 50 percent capacity will be restored within the year; full

restoration is at least 5 years away.

12)  Electrical service is available to 70 percent of the residential areas
within MMI VIII and to 50 percent of business areas. Traffic control

and street lights are generally nonfunctioning.

13)  Numerous schools suffered substantial damage with much associated 1ife

loss.

14) Approximately 50 percent of the preearthquake hospital beds within MMI
IX, and 66 percent in MMI VIII are available.

15) The occurrence of large fires was moderated by the unusually heavy

rainfall in the previous few days.

16) The impacts on the financial community has been unprecedented. Among

the most important are:

a) The St. Louis Federal Reserve Bank computers have been down since
the event, as have their branches at Little Rock, Louisville, and
Memphis. While this load has been partially picked up by other
reserve banks, the 1oss of data communications among member banks
in the MMI V11 region has severly constrained the Federal
Government's ability to perform its commercial and regulatory

functions.

b) Standard and Poors Corporation has suspended the ratings of
Missouri, Arkansas, and Tennessee municipal, special district,
utility and selected business bonds, as well as those of numerous
other communities in the nine State area. These bonds are widely
held. Suspension has impaired their value, disrupted the market
in tax-exempt bonds and thrown into question the viability of

several retirement funds.
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c) The financial condition of insurance companies within the region
is uncertain. While there was little earthquake insurance written
in the region, payments for medical costs, workman's compensation,
business interruption, automobile damage, and professional
1iability are expected to be very large. The theory is already
being advanced that earthquake damage should be covered by normal
household insurance since the damage resulted from inadequate
design and construction practices, not the earthquake itself.
While this legal theory may sound farfetched, it has been
successfully argued in California for landslides, and was the
basis for large payments to householders after the 1983 Coalinga
earthquake, even though their policies expressly excluded

earthquake damage.

17) There are widespread shortages of construction materials, equipment
and skilled personnel. Costs for some materials have been bid out of
sight--particularly plywood. A large influx of potential construction

workers from other areas is expected, although there is little use for

them now except for debris removal and clean up.

18) The snowpack in the upper Mississippi, Missouri, and Ohio Rivers is
unusually large. The spring thaw is now underway and the Corps of
Engineers expects widespread flooding. They have yet to be able to
take into account the impacts of the widespread damage to levees,

dams, locks, or flood potential.

19) Cleanup and recovery is well underway at the individual and family
level where they do not need externally supplied resources.

The citizens' response in the impacted area has been outstanding. Generally
the cleanup and recovery processes at the individual family level are well
underway. The outpouring of assistance has been overwhelming. There has been
a large inflow of people from unaffected areas offering help. Disrupted
roadways have impeded their entry to many areas. Social scientists refer to
this as "convergence." Initially, public response organizations were

overwhelmed with these offers of aid. The convergence of people at sites of
extreme need far exceeded the capacity for utilization; they initially impeded
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efficient response. This is now under control, in part, due to the imposition

of restricted access by the highway patrol in the most severely affected

areds.

NATIONAL POLITICAL SITUATION

The political situation 20 days after the earthquake can be encapsulated in

the following observations:

1)

5)

Approximately 40 Representatives and 16 Senators are demanding
regular, personal briefings on the situation. Three Congressional
committees have already scheduled hearings, and more are in the
offing. There is a regular military shuttle being run to show
Congressmen and high Administration officials the damaged area.

There are widespread reports that spilled toxic materials are just
sitting there with no efforts underway to clean them up.

Over 40,000 people are still housed in temporary shelters, and there
is no apparent plan on how or when these people will be placed in more
permanent housing. The blockage of many roadways is preventing
importation of trailers; they are being set up far from those who have

need for them.

There is confusion on whether there should be an evacuation of the
area near the local nuclear power station. There are reports that
damage was done to the containment structure. Actions thus far by
emergency response officials range from attempted evacuation to
assurances that everything is fine. The antinuclear groups are having

a field day.

Priorities among Federal agencies are unclear; staff and resources are
not consistently assigned. A perfunctory review indicated that even
with the consolidation of emergency functions under FEMA several years
ago, there are still many separate program responses underway.
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6)

A caucus of eight Senators and 35 Congressmen are publicly calling for
the President to exert direct leadership for response and recovery.

Even though the earthquake occurred only 20 days ago, legislation providing
additional funds to the depleted disaster response fund has been enacted and
signed into law. In addition, the following bills have been introduced:

1)

2)

10)

To remove the requirement of 25 percent cost sharing by the State as a

condition for Federal assistance.
Reduce the SBA interest rate for reconstruction loans to 1 percent.
Increase the amount of individual family grants to $10,000.

Repeal the Davis-Bacon Act so that artificially high wages need not be
paid for cleanup and reconstruction.

Eliminate minority contracting requirements for Federal procurement of

goods and services.

Increase the minority contracting set aside to 45 percent, matching

the percentage of minorities in the impacted area.
Waive payment of Medicare premiums for everyone in the impacted areas.

Provide Federal guarantees, after the fact, for State and local
governmental bonds for those areas severely affected.

Provide Federal reinsurance for private firms, ex post facto.

Provide supplemental unemployment coverage, aid to dependent children,

and welfare benefits.

This list is long and growing longer. There appears to be little constituency

for restraint, and certainly none yet voiced at the national level.
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COMMUNICATIONS PROBLEMS

There is a public information nightmare. The flow of information and mis-
information to the public is staggering and continuous. The electronic media
preempted their regularly scheduled programming and presented continuous, live
broadcasts for the first days. Most of these reports have been pictures of
the damage and interviews with either eye witnesses or "experts" from
undamaged areas. These "experts" have included some with knowledge or
experience directly related to this earthquake; some who have special
interests they are trying to advance using this earthquake as a target of
opportunity; and some with no knowledge of the area. "“Factual" data from the
damaged area is incomplete and often contradictory. The range of
contradictory reports covers the need for medical transportation, the imminent
collapse of dams, the contamination of water supplies, the extent of chemical
spills, fire occurrence, public health threats, building safety, and the

imminence of large aftershocks, to name but a few.
The disaster intelligence functions of the FEMA and other emergency response
agencies have been overwhelmed with the problem of trying to verify rumors and

respond to the immediate demands of the press. Among the key problems leading

to this condition are:
1) Several key emergency response officials were killed or injured;
2) Many counties have no organized response capability;

3) Radio frequencies used by local fire, police, and emergency response
organizations are different among themselves and among adjacent

jurisdictions;
4) Unconfirmed reports are receiving widespread media coverage; and,
5) Reports are focused on individual observations.

As the social scientists are quick to point out, the conditions for rumoring

are ideal:
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1) there are conflicting official reports;

2) formal information channels are disrupted;

3) there are perceived harmful effects; and,

4) informal communications are heightened.

BUSINESS ROUNDTABLE

The Business Roundtable is made up of the chief executives of the 50 largest
firms located within the State. They have assessed the situation within the
State now that the emergency period is coming to an end and have reached

several conclusions discussed below.

As the recovery process is now beginning, it is clear that there is no overall
concept for recovery being fostered either by the Federal Government nor the
State. What guidance there is seems to hold that the restoration of business
and commerce is of the lowest priority, especially when compared to assistance
to householders. While there was no objection to this during the lifesaving
phase, now that recovery is underway the need is great to provide assistance
that allows the economy to be restored. The business community does not want
Government to assume a direct role of its activities, but it does want the
Government to allocate some of its effort to the restoration of utilities,
transportation, and the other intermediary functions that allow the business
and commercial sectors to function.

Damage to the banking system has been great and is a matter of great
importance and urgency. Most banks are highly dependent upon computer systems
for every aspect of their operation. Data processing facilities were
particularly hard hit., Such facilities are vulnerable to earthquake
destruction and disruption. The Federal Reserve Systems interbank service is
partially back in operation; however, there are majbr problems in restoring
individual bank systems. The financial condition of many banks is in question
and the ability of these banks to provide the financial resources and services
necessary for the restoration of the commercial sector are severely lacking.
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Electrical power, communications, transportation, and other utilities are the
life blood of business. Currently, the first priority for allocation of these
services is to households. Without a change, the business sector could be
crippled. It is of the upmost importance that industry be given priority

access to these important lifelines.

The distribution system for raw materials, intermediary products, and finished
goods has been severely disrupted. Rail, river, and highway transportation is
in poor condition and many routes are impassable. Without rapid restoration

of a means to move products, the commercial and manufacturing sectors will be

crippled.

Business Roundtable Recommendations

The viability of the State of Arkansas is intricately tied to the functioning
capability of its industrial and business community. Between them, the
manufacturers, processors, and retail distributors of the State have been a
source of 80 percent of all the wages earned in Arkansas. Unless business can
be back in operation within 6 months, competition from other areas will take
over our markets and the entire economy of the state will collapse. With this
in mind, the Business Roundtable asserts its need for representation on the
Governor's Commission and makes the following recommendations to this body.

1) Banking -- Highest priority must be given to the recovery of the
banking system. We recommend that the Governor request Federal
assistance and relaxation of stringent interstate banking restrictions
so that the cash and financing necessary for all aspects of recovery
are available both to business and to the public. Allocation of
emergency generators and available electricity to restore data
processing facilities for banking is critical and of the highest

priority.

2) Electrical Power -- The shortage of electrical power is a hardship for
the entire State. For industry, however, it is a critical element--
factories cannot function without it. We, therefore, recommend that
electricity be brought in from outlying, less-effected areas, that
private agencies be permitted to buy electricity from TVA at cost, as
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5)

available, and that business and industry be given priority in

allocation.

Communications -- Of the several State emergency communications
networks now operating, we recommend that one be allocated to business
and industry as they work to rebuild, repair facilities, reestablish
supply relationships among manufacturers and distributors, and restore

production.

Transportation -- The Governor take a leadership role in directing the
restoration of transportation routes important to commerce. Only the
Governor has the authority to organize the available equipment and
personnel, both military and private, throughout the State so that
repairs proceed in a logical and efficient manner. We recommend also
that a portion of the helicopters and 4-wheel-drive vehicles, extant
and under State control, be allocated to the business community for
transportation of needed equipment, raw materials, finished products,

and distribution of goods.

Labor-Management Cooperation -- Now is the time for labor and
management to recognize that they are each vital components in the
industrial equation. We urge that labor and management reopen, in
good faith, their existing contracts and work rules to assure that the
joint objective that each share in continuation of businesses is
achieved. In many cases this may require wage and work rule
concessions. We urge that these be examined carefully and
expeditiously outside the usual confrontation environment. We urge
that business assure its employees that they will benefit from
concessions in the future, if they are necessary, when the firm
returns to a healthy, competitive state.

Funding for Reconstruction -- The capital needs of business far exceed
that available from within the businesses community. Losses far
exceed the amount of insurance coverage. Without access to additional
capital, many businesses will be unable to reopen, severely crippling
the economy of the State. The following measures are recommended:
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a) A national, State-guaranteed industrial bond issue to provide

capital for business restoration;

b) A moratorium under the State's Uniform Commercial Code on

business debts for a period of 1 year;

c) A moratorium on State taxes for businesses which have suffered
greater than 25 percent loss or damage for a period of 5
years, or until recovery of the amount of uncompensated

damage; and

d) That the Governor recommend a 35 percent cut in Federal
corporate taxes for impacted businesses until full recovery is

achieved.

Through these immediate actions, the disastrous effects of the recent

earthquake can be moderated. Rebuilding of the State's economy can proceed,
taking advantage of improved machinery, processes, and techniques as well as
restructuring to make better use of the natural and people resources of the

great State of Arkansas.

A final note. It has been proposed that electrical rates be raised to four
times their preearthquake level for power use in excess of 150 kwh per
month., This will be devastating to industry. While the usage by households
may be very elastic, the majority of industries have to use electrical power
for production. Production of one unit of output requires a set amount of
energy in most cases. We feel that the net effect of such an action will be
to negate all the other positive steps recommended above to aid in the

recovery of the economy of the State.

ARKANSAS FARM BUREAU

The Arkansas Farm Bureau represents the over 50,000 farms in the State.
Agriculture is the largest business in the State. An analysis performed by a
damage committee has concluded that the farming community has been severely
affected. The public does not seem to be aware of this since the media have
not focused on this problem because damage is not concentrated. The
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Commission's observations are given below, all focusing on the fact that

planting is about to begin.

The high snowpack in the upper Mississippi, Ohio, and Missouri River
watersheds portends the potential for large scale flooding. The earthquake
damaged many levees and other flood control works principally through
embankment failure. While there has been some action on the major levees
protecting urban areas, there has been little action on those that protect
farms. The ability of farmers to make repairs on their own is limited by
their access to machinery and parts. Farm machinery was, in many cases,
damaged by the earthquake and the availability of parts to repair or
transportation to replace is limited. Unless the flood works are repaired
immediately, a year's crop will be lost for about half the State. Compounding
this problem is the short supply of fuel. Without fuel, there will be no
planting season. Without transportation the seed and fertilizer will not be

available.

Lastly, access to loans is disrupted by the problems banks are having. The
farm industry is dependent upon loans to finance each year's activity. It is
unclear what the full extent of continuing banking problems will be, but it
seems clear that without an immediate break in the situation, many farmers

will face foreclosure.

Farm Bureau Recommendations

Farming is the backbone of the economy in Arkansas. It is faced with a series
of impediments that could seriously impact the ability to recovery. These
problems and the Farm Bureau's recommendations for resolution are detailed

below.

1) Flood Control -- The damage to levees in key agricultural areas
represents a clear threat to farms, especially with the high
probability of flooding in the near future. The extent of damage far
exceeds the ability of landowners to repair both do to shortages of
personnel and equipment. We recommend that the repair of levees and
other flood control works be given highest priority for emergency
reconstruction. Currently Federal personnel, principally military,

81



are being used for a variety of tasks in cleanup and initial
reconstruction that are of much lower priority. We recommend that the
Governor direct that all available Federal personnel and equipment be
directed at repair of flood control works. A personal appeal to
Governor's of unaffected States for the use of their equipment and
National Guard personnel in this emergency reconstruction effort

should be made at the earliest possible time.

2) Loans -- Farmers depend on loans as the principal source of capital to
purchase seed, fertilizer, and agricultural chemicals for the coming
year's crop. The damage done to the banking system, and particularly
the impaired financial condition of rural service banks, presents a
special hardship to farmers. We recommend several direct actions:

a) Low-cost loans to farmers for a 3-year period to help them
recover, The Governor should make a special effort with the
Department of Agriculture to assure that Arkansas gets special

treatment under existing programs and that inappropriate

regulations are suspended.

b) Low-cost loans for capital improvements be made available to
farmers as they are to small businessmen under Federal and State

programs.

3) Transportation -- While urban highways and main transportation routes
are being reopened slowly, those of particular importance to
transportation of agricultural materials and products seem to be of
low relative priority. We recommend that the Arkansas National Guard
be assigned responsibility as its principal activity to reopen
transportation with first priority given to routes important to

agriculture and industry.

4) Markets -- Farmers in other regions are already taking steps to limit
the importation of agricultural products from Arkansas (arguing
contamination and infestation risks) and to exploit the opportunity to
sell they products here. We recommend that the Governor forcefully
inform the Governor's of these States that we will not accept such

82



blatantly discriminatory practices. If they persist, then the State
should take whatever steps are necessary to protect the integrity of
our basic agricultural industry by protecting future markets.

5) Fuel -- Current fuel allocation programs discriminate against
agriculture. We recommend that the Governor give first priority to
allocating fuel supplies under his control and authority first to
lifesaving functions and second to agriculture. Without adequate fuel
all the other actions recommended will have limited effects.

These actions are recommended as a package to assure that the State has the
opportunity to prosper in the future and maintains the values that have made

our State great.

STATE DEMOCRATIC COMMITTEE

The Democratic State Committee has met several times since the earthquake.
During the emergency period, the public had a common goal of protecting 1ife
and property. Now that the emergency period is ending, the public is starting
to observe their individual losses and sorting out who is gaining and who is
losing. Politically, this is a time of ferment. The next statewide election
will be held in 8 months. Tt has been observed that the last time there was a
situatuation of this magnitude within the State's reconstruction following the
War Between the States, the State stayed Democratic for a century.
Scapegoating has started, and the Governor is under heavy criticism for the
inadequacy of State and Federal response. While this may not be justified, it
portends severe political problems as the various impacted groups start to
press for advantage. Some have already suggested that the Governor be
abandonod by the Party since there is a high likelihood that the public will
blame him for everything that goes wrong, is not done, or is inequitable.
Running against this situation is a lot easier than defending it.

The appointment of the Commission has deflected some of the political heat but
it will not act as a shield for long. The Republican Party is rumored to be
preparing an aggressive plan to seize political control of the State. Various
minority groups are claiming that the poor and disadvantaged are not receiving
equitable treatment and are unlikely to receive their fair share as benefits
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are channeled to the middle class and business. Regional tensions are
starting to be observed as those sections of the State not particularly
affected are seeing virtually every resource available to the State channeled

to the impacted area.

Democratic Party Recommendations

This is no time for the traditional rivalries among different political
interest groups to impede the strong, united effort of the people of this
great State to recover from the devastating blow dealt by the recent
earthquake. We reaffirm our commitment to the principal that government
exists to serve the people. We call upon all interests to join in a truly
humanitarian effort of public service that sets aside the petty differences of
the past. We pledge that we will not as a party engage in any actions that
takes partisan advantage of situations that are attributable to the earthquake

and call on others to make the same public pledge.

The Democratic Party hereby makes available to the State and to the several
public service associations now serving the State so admirably, the full
assistance of its organization. As most will attest, we are well organized to
the grass roots level and have the ability to muster great effort for and by

the people.
We have three specific recommendations to the Governor for immediate action.

1) A1l recovery efforts be unified across party lines, and that no one
should exploit the situation to advance any political cause or
individual interest at the expense of the public. The Governor should
appoint a bipartisan Council of citizens to monitor the actions of
governmental officials to monitor their actions an recommend actions
to assure that they are ethical, non-partisan and in the public
interest. The Council should represent all the diverse interests of
the State. The Council should have all the authorities and resources

needed to assure its success.

2) The restoration of critical facilities should receive the highest
priority for competing resources. Hospitals, emergency
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communications, hazardous materials containment, and emergency
operations centers are at the center of our ability to respond to

another earthquake, which the scientists tell us is likely.

The Governor requests a clear, concise, and realistic assessment of the
total assistance likely to be available under Federal programs, both as a
proportional share and absolute amount among the several impacted

States. We specifically counsel that the Governor and our Congressional
delegation push for aggregation of recovery support into block grants and
loans for administration by the State. It is quickly becoming apparent
that neither the public nor its elected leadership would allocate
resources among competing interests in the way that Federal program
officers are indicating they will. We must control our future, not
relegate it to others who are not from our State or who will have to live

With the results.

Considerable personal effort should be exercised by the Governor in
consolidating and solidifying the efforts of all cabinet offices and
departments of the State to assure consistent and appropriate action

during recovery.

Now is the time for the public as individuals and families to recognize
the extraordinary capacity it has demonstrated to help itself during this
stressful time. The future will be a time of great testing of their
resolve to prosper. We urge that the Governor give great emphasis to
calling upon the people, individually, as family groups and through their
churches and community organizations to foster self reliance and
initiative. To recognize individual initiatives and efforts we recommend
that the Governor establish a recognition program of awards for exemplary
accomplishments. Gardens can be planted, community projects for repair
and restoration of those less fortunate or unable to help themselves are
but a few of the initiative that individuals can take. The creativity,
energy, and capacity of the people is unbounded. Sustaining the public's
extraordinary effort through the balance of the recovery can and will
create a better Arkansas--one for which we can all take pride and credit.
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COMMISSION'S INITIAL RECOMMENDATIONS

The Commission has met the Governor's requirement to report with high priority
actions within 14 days. Their overwhelming view is the the people of Arkansas
have the resolve, the adaptive capacity, and the will to recover and prosper

following this massive event.

The first recommendation of the Commission, given 10 days ago, has already
been acted upon. The Governor has met with the Governors of other impacted
States--Missouri, Kentucky, Tennessee, and I1linois. They have jointly and

unanimously agreed:

1) To jointly foster recovery of the impacted areas;

2) To avoid competition among their States for recovery assistance and

industrial investment;
3) To cooperate to foster an economic resurgence of the region;

4) To enforce building codes, inspection procedures, and land use
requirements that contain appropriate levels of earthquake protection
to assure that various interests do not use lesser requirements as a
means of attracting capital, jobs, and people to locate in one area

versus another; and,

5) Not to sacrifice long-term preparedness for the expected aftershocks

to achieve more rapid recovery.

They have agreed to meet regularly and have each assigned a senior advisor to

communicate daily with their counterparts.

The Commission has recommended specific actions in four distinct areas--
Resources, Finance, Lifelines, and Administration. They are enumerated below.

RESQURCES

1) Establish recovery information clearinghouses in several regions of
the State to assure that information is available to everyone on the
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FINANCE

1)

same basis. These clearinghouses should be vertically integrated with
the central State office providing both information to the regional

centers and aggregating needs for communications to the Governor.

Request that available Federal military personnel focus their
assistance to the State on the restoration of flood control works,
particularly levees. The expected flooding poses such a severe threat
to the agricultural community and thus to the State as a whole, that
this is one of the highest priorities. It is felt that focusing such
Federal assistance in one area will improve performance substantially.

Undertake the sale of $500 million in State-guaranteed industrial
Development Bonds to provide financial assistance to State business.
The recommended interest rate is 9 percent with the first year's
interest deferred. Equity participation is considered a condition for
such loans, since the State should not incur the risk of loss without
the potential for gain.

-

Declare a moratorium on financial obligations under the State's
Commercial Code until June 10, at which time an extension may be
considered. The legal status of many claims is in doubt, and the
value of many assets questionable. The delay will afford the
community the opportunity to better assess the condition of loans and
forestall legal disputes that could be injurious to the financial
future of the State.

Remove the State's restrictions on interstate banking. The condition
of many banks is in question, and there have been several offers from
eastern and western banks that if the interstate banking restrictions
are lifted, they are prepared to move into the State in a big way.
They are prepared to make the appropriate assurances that they will be
good and productive additions to the State's economy.
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LIFELINES

1)

The National Guard should be assigned as its principal task the
opening and restoration of transportation routes. Restoration is
needed quickly to allow commerce and business to reestablish itself.
The primary focus should be on commercial, business, and farm access
roadways. Residential restoration is definitely a secondary priority
and should only be undertaken where absolutely necessary for 1ife

safety.

Emergency approval by the State Utilities Commission of a raise in
electrical rates to four times their preearthquake level for use in
excess of 150 kwh per month. Current capacity and distribution
networks are limited, and some mechanism must be found to allocate
power among the competing users. The pricing mechanism is judged to
be the most equitable one available. The 150 kwh level was selected
as the amount needed to operate refrigerators and other essential
household appliances. While it will pose some hardships on
householders, these are deemed by the Commission to be within an

acceptable level.

ADMINISTRATION

1)

3)

Call a Constitutional Convention to amend the State's Constitution to
allow State debt. Currently the State may not run a deficit. This
severely limits the State's ability to meet emergency 1ifesaving needs
or to foster recovery. While there are other mechanisms to accomplish

this purpose, they are all deemed too slow.

Add 10 people to the staff of State's Liaison Office in

Washington, D.C. to assure that the State has access to what is
happening in Washington, D.C. and to assure that the State's interests
are adequately presented and defended before the Congress and the
Administration.

Provide an emergency grant to the Arkansas Red Cross and cooperating
relief agencies. They have rendered assistance of unquestioned value
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to the State's citizens., They have exhausted their meager resources
and need aid if they are to continue. It is the Commission s
conclusion that they are the lowest cost mechanism for the equitable

provision of those in need.

4) Institute wage and price controls for 90 days. There are widespread
reports that gouging for services and products is being practiced.
Controls are felt by the majority to be the only effective means to
put an end to such practices. A minority of the Commission feels that
there are already adequate legal means to prosecute flagrant violators
and that the price mechanism is the only equitable way to allocate

scarce resources,

AFTERWORD

This discussion has been purely hypothetical. Its purpose was solely to stimulate
the reader to think about the problems posed by a massive earthquake in terms other
than the direct damage or the immediate emergency problems of 1ifesaving.

It would be impossible to convey in a paper the spontaneity of the discussions
that was elicited from the role-playing at the Workshop. As the process
proceeded, the participants became more involved and began to understand that
the environment in which decisions will be made is one where parochial
interests will be aired and political interests not only presented but

served. After all, the political process is first and foremost the process
wherein differing interests express themselves and work toward resolution of
problems that are not well posed and have no optimal solutions. The purpose
of the exercise was to illuminate the political nature of reconstruction

policy and to initiate a process of accommodation.

Time and time again, we have learned that we cannot effectively respond to
problems that have not been thought through prior to the need for immediate
action. While emergency life- and property-saving functions are pressing and
tax our resources, they are nonetheless straightforward. We know how to
respond--only our lack of materials or management skills will prevent
satisfactory action. The difficult problems are those where we cannot rely on
our instincts or the goodwill of others and the public will not have a
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consistent view of satisfactory performance. These are problems that have no
simple solutions--indeed, they probably have no best solution at all. But our
ability to recognize, diagnose, and react to these complex socio-environmental
issues is critical. This paper has attempted to start a process of
examination that can bring these problems out into the open where they can be
calmly and rationally discussed and functional relationships that lead to
effective earthquake preparedness can be developed. It continues a process
begun by the senior author in his paper "The Charleston Earthquake: A
Prospective Assessment." Hopefully it will achieve this purpose.
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THE PUGET SOUND EARTHQUAKE PREPAREDNESS PROJECT1

by
Richard A. Buck

California Seismic Safety Commission
Sacramento, California 95814

INTRODUCTION

The Puget Sound Earthquake Preparedness Project was the third of four
earthquake projects sponsored by the Federal Disaster Assistance Administration
(FDAA).2 I directed the project as a Disaster Programs Officer working out of
the Region 10 office of FDAA in Seattle. The hazard analysis performed by the
United States Geological Survey (USGS) under an interagency agreement with FDAA
was kicked off in April of 1974 and completed in November of 1975. The bulk of
activity with users on the hazard analysis occurred during 1976 and the first
part of 1977.

INFORMATION PRODUCER/USER COMMUNITY

Objectives of the Hazard Analysis

The purpose of the hazard analysis is succinctly stated in the USGS report:

This study is intended to inform those agencies serving the region of
potential hazard to people, structures, and lifeline functions, in such
a way that the administrators of emergency services can proceed with

confidence in planning response to earthquake disaster.3

{il Proceedings of Conference V, "Communicating earthquake hazards reduction
information:" U.S. Geological Survey QOpen-Fite Report 78-933, 426 p.

2 FDAA's functions have been absorbed into the Federal Emergency Management
Agency.

3 United States Geological Survey, A Study of Earthquake Losses in the Puget
Sound, Washington Area, Open-File Report 75-375, 1975.

91



We in FDAA thought the information would serve disaster response activities in
two ways: (1) It would sensitize political and administrative leadership
(primarily in government) to the hazard and motivate them to devote resources
to disaster preparedness programs; and, (2) it would provide enough detailed
information on possible problems after an earthquake to indicate where
government specifically needs to improve its disaster response capability.

Users of the Hazard Analysis

The purpose can be understood better by looking at the intended users. We felt
that the primary users would be local, State, and Federal agencies with
disaster responsibilities, The focus of our thinking was about governmental
agencies, but it was recognized from the first that the information would be
useful to hospitals and hospital associations (or councils), natural gas,
electric, and telephone utilities, and the American Red Cross. It was our
opinion that the information would be useful, to the public as well, but we
made no efforts to aim the study at this group, and had no clear conception of
how they might be able to use the information.

Ultimate Objectives

The FDAA regional staff believed that the report should result in an improved
ability in the region to respond to a major earthquake. Consciously we steered
away from earthquake damage reduction or mitigation for two reasons: (1) The
type of report that USGS was prepared to do for us lent itself more to response
concerns; and (2) we saw response as the primary function of FDAA. We further
believed that it was the responsibility of FDAA to bring the information to the
attention of organizations with disaster responsibilities, help interpret the
information for them, and encourage them to use the information in improving
their disaster response capabilities. The momentum for doing the hazard
analysis had not been generated from within the region. It was part of a
National program originating with FDAA's predecessor, the Office of Emergency
Preparedness, which recognized that the country was ill-prepared to deal with
infrequently occuring, but potentially devastating earthquakes. Interest in
this program on the part of the 0ffice of Emergency Preparedness and
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subsequently FDAA was stimulated by a group of professionals in the
seismological and earthquake engineering community, especially Karl Steinbrugge
who developed a hazard analysis methodology with direct, practical
applications. Once the concept of the study was explained to the regional FDAA
staff, we were convinced the project was worthwhile. At that time, the
Director of the Washington Department of Emergency Services also indicated his

support for doing the study.

Constraints

The intention on the part of all parties, producers and users, was that users
would contribute to the research design. However, we were restricted in funds
- about $180,000 which could be devoted to the Puget Sound project. Also, the
methodology had already been developed and used on two other projects, San
Francisco and Los Angeles. We consequently restricted our consideration of
options in research design to that which was within the existing methodology.

There was a major constraint in how much control FDAA could exert over the use
of the hazard analysis once completed. State, local, and private users were
totally beyond our directive authority. We had to rely on our ability to
present a convincing case. Although we had no sticks, we had one carrot in a
matching grant program for State disaster preparedness. Likewise, although
FDAA was tasked with coordinating Federal response to disaster by law, our
authority over Federal agency disaster preparedness activities was nonexistent.

HOW THE INFORMATION FLOW WORKED

Figure 1 is the model of the anticipated information flow in the Puget Sound
project. It is divided into ten steps. I will compare the anticipated flow

with what actually occurred in each step.

Step 1

This involved the preliminary determination of what we wanted out of this

study. The diagram below illustrates the approach taken:
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(Continued)

No further

action

required

Is user
capable of

meeting needs?

no

Develop
solution
alternatives

and analyze

Political,
economnic,
social

information

No further

action

Are they

feasible

required

alternatives

yes

l

Select
alternative

Implement




Step 1

Deciding content of hazard analysis

General outline of

earthquake.vulnerability
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USGS and Consultant Karl Steinbrugge gave us a general idea of what potential
problems might be in terms of the probability of a damaging earthquake, the
type of damage we might expect, and the area of highest probable impact. The
area of highest probable damage roughly fits the six county area at the
southern end of the Puget Sound. From this, FDAA developed a user list based
on our own knowledge of the agencies and what they do. We brought the State
Office of Emergency Services, and the City of Seattle Office of Emergency
Services into the discussion to help us establish the type of information
needed at the Puget Sound Council of Governments, which represented the cities
and counties in the area. We did not recommend major changes in the research
design. However, we did recommend more aggregation of the damage estimates by
political subdivisons, and by smaller geographical areas in the densely
populated metropolitan Seattle area. The intent was to better pinpoint the

areas of potential damage for decision-makers.

Step 2

This includes all the activities involved in doing the hazard analysis
itself. Below in the diagram of Step 2.

Hazard Analysis Procedurg

Development of ecision on Max. Credible Selection d?tants
DamaceLAnalysis EQ & Isoseismals. .USGS Local Consul
Methédology jniversity of Washington USG
ounsults :
Damage Analysis Local governments
Olson & Ratti Statg agencies
e : Hospitals
? ' Utilities -
State/Local Federal agencies
ate

Nfficialsg
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USGS gave the University of Washington a $5,000 contract to furnish data for
the isoseismal study. As well as serving as a source of data, it served the
motivational purpose of getting local seismologists involved in the project. I
use the term "motivational purpose" because involvement of the local scientific
community in the project would make the findings more credible to the ultimate
users. This is not irrational; because who should know best about an area but

the local scientists who study it every day.

A local engineering firm was selected for the damage analysis because of

(1) its knowledge of the local area construction practices and the sources of
information, (2) its accessibility to users after the analysis was completed,
(3) the need to build a capability in the area for future studies, and (4)

credibility.

The first that many of the potential users of the information heard about the
project was when they were contacted by the engineering firm to get information
about their facilities.

FDAA staff was continually involved with the engineering firm, reviewing
findings and the format for presentation of findings. Our major contribution
was in the area of getting the damage figures stated in a way most
understandable to users, and in establishing the geographical areas for data
aggregation. A few local and State officials were consulted about this.

Step 3

This was the decision on how to inform users about the results of the

project. Part of this involved revising the list of users--based on the
findings of the damage analysis. Table 1 1ists classes of users and the means
we decided to use to reach each of them. The USGS report was the key vehicle,
and we worked with the consultants and USGS to improve its utility as a method
of transferring information. We were critical of the San Francisco and Los
Angeles report because we felt users would have to dig through a lot of
information to get at what was relevant to them. Therefore, the report for
Puget Sound started with a three page summary of the results. This was
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immediately followed by a one page summary of the damage findings for each

county, with county isoseismal maps.

County.

Informing
Responsibility

Table 1

Means for Conveying Information

User

Table 2 is the summary used for King

Means

FDAA

Public

Report Summaries
Press Releases
Interviews

Report in Libraries

FDAA

Utilities

Report
Briefing

FDAA

Cities

Report & Summaries

ES Directors Briefings
Briefing department
heads

Technical Assistance

FDAA

Counties

Report & Summaries

Briefing County
Commissioners

ES Directors briefings

Technical Assistance

FDAA

Hospital
Councils

Report & medical
summary

Briefing

Technical Assistance

FDAA

Federal
Agencies

Report to each agency RD

Briefing agencies RDs
and key staff

Technical assistance

Briefing Federal
Regional Council and
Federal Executive
Board

OES/FDAA

State
Agencies

- Report

Briefing selected
agencies

Brief Governor's EQ
Council



Table 2. Anticipated Damage Patterns From Earthquake Disaster

Postulated earthquake "A"

Pop
Are

King County

Modified
Mercalli
Intensity

IX &4
vilmn NS
vi1 [
vi E3

v

ulation 1,143,800
a in mi? 2,128

Postulated earthquake "b"

Degree of impairment

Earthquake "A"

Earthquake '"B"

Vital needs Mi

nimal Minor Major

Minimal Minor Major

Communications----------

Access roadways-----~~--

Medical:
Hanpower------sooaonn-

tiospitals-=-mmmcmeoma-
Ambulances----«----=--
Blood bank--~==-------
Supplies--=-==--nmoon-
Food supplies---~-~-------

schools {as shelters)---

Deaths~---=-msocoommmeaa oo
Serious Injuries----------

Homeless--=cmmommme e

0002 20600000

Estimated losses

Earthquake "A"
1,500
6,000
7,130

Earthquake '"B"
1,550
6,600

18,630
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For briefings, Stephanie Pulakis of our staff developed an 11 minute
sound/slide presentation that gave the summary results of the study and the
background on the seismicity of the area. This was used as an introduction.

It covered the basic findings. We would then gear the rest of the presentation

to the specific needs of the group.

An important objective was to get to the decision-makers in these
organizations. To get and keep the attention of these people the presentation
had to be short and to the point. Hence, the short sound/slide presenta<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>