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This is dedicated to the memory of Arthur A. Atkisson who
conceived the project and was its Principal Investigator until his very
sudden death one Sunday morning.

Art distinguished himself and the institutions he served in the
field he called human ecology and public policy. He was born in Omaha,
Nebraska, was graduated from Lewis and Clark College in 1951 with numer
ous distinctions, and received a Doctor of Public Administration from
the University of Southern California in 1973. He served in the U. S.
Army, with the Bonneville Power Administration, and in Los Angeles
County, where he was deeply involved in air pollution control. He
joined the University of Southern California where he created the
Institute for Urban Ecology and, later, was a founding professor of the
School of Pub1ic Health at the Uni vers ity of Texas. Art joi ned the
University of Wisconsin-Green Bay in 1975 because he found its innova
tive interdisciplinary, problem focussed approach to education and its
emphasis on man and the environment appeall ing. At Green Bay, Art
founded the Publ ic and Envi ronmenta1 Admi ni strat i on program. He was
instrumental in creating the graduate program in Environmental Adminis
tration and the Center for Public Administration and Policy Sciences.

While Art will be remembered for his research for and service to
the National Science Foundation, the Federal Emergency Management
Agency, the General Accounting Office, and other agencies, his dozens
of articles and research reports, and his books, he will be remembered
most as teacher, schol ar, mentor, husband and father, and fri end. He
was dedicated to helping deal with problems of public choice in public
health and safety, the natural environment, and natural hazards. He
was an empiricist, emphasizing risk assessment, systems analysis, and
contemporary decision theory. But mostly, he was the great synthe
sizer, with an uncanny ability to see things as others had not yet seen
them. He was a dominant, forceful, and imposing man. He was also
iconoclastic and often irreverent and bombastic, but he was always
creative, compelling, and contributive. He is sorely missed.

Art, we wrote this on the wall for you.





PREFACE

Throughout history, individuals and governments have sought means
for 1imi t i ng the adverse impacts of earthquakes on people and proper
ty. Although any comprehensive, long-term effort to deal with the prob
lems posed by exposure to earthquake hazards requires sophisticated
approaches to construct i on of new buil di ngs, any such effort must also
deal with the problems posed by existing buildings, particularly those
constructed before the advent of contemporary seismic safety standards.
Accordingly, the question of what to do about the earthquake resistance
of existing structures has been, and is today, a lively policy issue at
national, state, and local levels of government.

When the United States Congress adopted the Earthquake Hazard
Reduction Act of 1977, it required that a national implementation plan
be developed which should give consideration to "development and promul
gation of specifications, building standards, design criteria, and
construct ion pract ices for ach ievi ng appropri ate earthquake res i stance
for new and existing structures." More than with any other earthquake
hazard mitigation strategy, a program designed to reduce the risks from
existing hazardous buildings has the greatest potential of saving lives
and reducing injuries. However, the problem of reducing these risks
has, proven to be a pervasive, complex, and controversial issue.

At local levels, the policy issues related to this question have
provoked intense debate. Illustratively, the Los Angeles City Council,
after serious consideration, adopted an ordinance requiring all unrein
forced masonry buildings in the city to be strengthened within a ten
year period to meet current safety standards. The Council's position
was supported strongly by the Los Angeles Times and the professional
commun ity of engi neers and sei smo1ogi sts. However, the ordi nance gen
erated intense opposition from the owners and occupants of the unrein
forced masonry buildings. For example, in an advertisement in the Los
Angeles Times, the Apartment Owners Association of Los Angeles County
impl ied that numerous tenants would be evicted if the proposal were
enacted and stated that the City would be required to spend four
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bi 11 i on doll ars to carry out the evi ct ions. Because of thi s type of

resistance, it took the Los Angeles City Council approximately ten

years from the date of the San Fernando earthquake and 48 years from
the date of the Long Beach earthquake to adopt an earthquake ordinance
for old bUildings.

The task of reducing the seismic risk associated with existing
unreinforced masonry buildings is many-faceted and, of necessity,

requi res cooperation of vari ous segments of the 1oca1 community. The

professional engineering and geotechnical community has primary respon

sibil ity for developing and val idating methods for identifying hazard

ous buildings, as well as developing procedures for structural strength

ening of the buildings. Owners and occupants of seismically hazardous

buildings are the most directly affected by any requirement to strength

en or condemn an unreinforced masonry building.

Local government bUilding officials are faced with what many be

lieve to be the most difficult role in mitigating the risks from unrein

forced masonry buil di ngs. They have the res pons i bil ity for drafting

and adopting building codes that set minimum design and construction

requi rements. Thus, 1oca1 government assumes the overall responsi bil

ity for insuring publ ic safety with a minimum negative economic and

social impact on both building owners and occupants. The current legal

envi ronment and i nterpretat i on of tort 1aws provide addi t i onal concern

to local officials who attempt to promote public safety through imple

mentation of an earthquake hazard mitigation program. Thus, the design

and implementation of ordinances that reduce the earthquake risk assoc

iated with unreinforced masonry bUildings must give consideration to

the social, technical, administrative, political, legal, and economic

factors which both constrain and support successful program implemen

tation.

The specific objective of this project has been to perform a

review, assessment, and evaluation of the earthquake hazard reduction

ordinances adopted by the cities of Long Beach (1971), Santa Ana

(1980), and Los Angeles (1981). These ordinances mandated that both

building owners and various city agencies take specific actions with

regard to hazardous structures. These risk reduction approaches,
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designed specifically for unreinforced masonry structures, have been

considered unique and significant mitigation tools that can assist

other communities with simil ar sei smi cally vul nerabl e structural prob

lems. Accordingly, we attempted to examine the characteristics, costs,

and impacts of the individual ordinances with emphasis on program effec

t i veness, types and numbers of hazards abated, and consequences of

ordinance implementation.

In our research we used several different methods. A case study

approach was used to develop important insights into the development,

enactment, and impl ementat i on of the ordi nances. The case hi stori es

were subjected to qualitative analysis, utilizing various models of

organizational, political, and rational decisionmaking. Survey data

were collected and analyzed to assess the preferences of residents of

unreinforced masonry buildings. Value and preferences of building

owners were assessed util izing value true analysis and nominal group

techniques.

In order to relate what we have 1earned in our research, thi s

book is organizaed into background information; case studies; adminis

trative, political, social, and economic analyses; and conclusions.

Part One consists of the introductory chapter and technical

information in the unreinforced masonry building hazard, the means of

mitigation, the extent of risk faced by building owners and occupants,

and the likely effectiveness of alternative mitigations against the

forces of earthquakes.

Part Two provides an introduction to the case studies and identi

fi es key issues in the research. A comparative analys is of the Long

Beach and Los Angel es ordi nances, i ncl udi ng a compari son of the two

policy interventions with special emphasis on the incentives each

provides for participants in the process, is provided. Administrative

processes, costs, and problems associated with implementing the ordin

ances are included.

Part Three focuses on the pol it i cs of hazard mit i gat ion. It

includes an analysis of the political processes involved in enacting

the ordinances and an analysis of how stakeholders perceived the issues

and valued alternative outcomes. Part Three concludes with an examin-

vii



ation of the cases from the perspective of contemporary behavioral

decision theory.

Part Four provides a description of the current status of the

ordinances in Long Beach and Los Angeles and an examination of the

extent to which those ordinances have reduced the risk from unrein

forced masonry hazards in those cities. The book ends with conclusions

about hazard mitigation pol icymaking and with recommendations to those

concerned with hazard mit i gat ion for low probabil i ty-high consequence

events.
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PART ONE

EAR T H QUA K E SAN D

U N REI N FOR C E D MAS 0 N R Y B U I L DIN G S





CHAPTER I
INTRODUCTION

The Problem

The terrible consequences of the Mexico City earthquake in

September, 1985, are a dramatic and painful reminder of the enormous

power and the ineVitability of severe, and still largely unpredictable,

earthquakes in sei smi cally act i ve areas around the worl d and here in

the United States.

The news from Mexico City came without warning, although

sei smol ogi sts had long expected such an event. The news reports were

similar to those we will hear again and again from other cities in

other places. One can paraphrase them easily: the city has just been

struck by a severe earthquake; no estimates of loss of life or property

have yet been made; rescue workers are working non-stop to dig sur

vi vors and the dead from under pi 1es of rubb1e- - rubb1e from bu i 1dings

that were dropped moments ago by an earthquake; fragmentary communiques

relate that thousands may be dead, that hundreds of buildings may have

collapsed, that ships are missing off the coast, and that gas and water

1i nes have ruptured throughout the older parts of the metropol itan

area; television reports show large bUildings that have collapsed upon

themse1ves, fi res are burni ng throughout the damaged areas, and

terrorized citizens are seeking family and friends.

Despite the incredible force unleashed by moderate and severe

earthquakes, steps can be taken to reduce the loss of life and property

when earthquakes do occur. This book is about earthquake hazard mitiga

tion, more specifically, the social, technical, administrative, polit

i ca1, 1ega1, and economi c aspects of mit i gat i on pol icy maki ng. The

focus is on one particular earthquake hazard--old, unreinforced masonry

buildings in southern California--but the lessons learned there apply

to seismically active areas throughout the United States.

The story that we have to tell began more than fifty years ago,

when at 5:54 p.m., on the afternoon of March 10, 1933, a moderate

earthquake (Ri chter magn itude 6.8) struck Long Beach, Cal iforni a, and
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neighboring communities. It caused severe damage and at least 120

persons died as a direct result of the tremor. The epicenter of the

shock was 1ocated several mi 1es off shore from Newport Beach on the

Newport- Ingl ewood fault, some 15 mi 1es southeast of Long Beach. There

was serious shaking from Newport Beach to Inglewood, a distance of

almost 40 miles, and from the shore communities to Santa Ana and

Huntington Park, along a band more than ten miles wide. There was

destruct ion in areas more than ten mil es from the fault ina zone

several mil es in wi dth . Total damages in the shaken area amounted to

some $41 million ($300 million 1980 dollars). Santa Ana, located more

than 20 miles from the epicenter, suffered an estimated $1 mill ion in

losses ($7.3 million 1980 dollars).

The 1933 Long Beach earthquake was one of a cl ass of phenomena

that can best be descri bed as 1ow-probabi 1ity/hi gh-consequence events.

In seismically active areas, moderate and severe earthquakes have a low

probabil ity of occurring in any given year, but when they do, it is

probable that they will generate considerable loss of life and

property.

For many ki nds of 1ow-probabil ity/hi gh-consequence events, it is

possible to take steps prior to the event that will reduce substantial

ly the impact on people and property when the disaster does strike.

People need not live in flood channels and on flood plains. They do

not have to build on cliffs with unstable soil conditions. Nor do they

need to build on or near major earthquake fault lines. However, given

the opportunity, they frequently do, and, just as frequently, those

same people are surprised when the flood waters reach their door, when

their cliffside home becomes beach front rubble, and when an earthquake

rips the foundation from under their home.

It is typically difficult to create and implement public policies

intended to reduce the potential for loss of 1He and property caused

by this class of hazard before development takes place. It is doubly

difficult to enact and implement such mitigation policies after develop

ment has taken place in a hazard-prone area, or when the mitigation is

likely to impose significant and immediate costs on individuals.

4



The purpose of this book is to help provide insight into the

issues and problems associated with mitigating the hazards that result

from high-consequencejlow-probability events, especially where there is

the potential for significant impacts on stakeholders concerned with

outcomes of policy making. The research on which this book is based

focuses primarily on the development, enactment, and imp1ementat i on of

earthquake damage mitigation pol icies in the cities of Long Beach, Los

Angeles, and Santa Ana, Cal ifornia. The pol icies of specific interest

in those cit i es are ones intended to reduce the ri sks to 1ife and

property posed by old buildings built of unreinforced masonry--a

construct i on method used in the early decades of thi s century whi ch

made buildings that are extremely susceptible to damage from even

moderate earthquakes.

The research traces 50 years of pol icy development in the three

cities through case studies. The research is intended to illuminate

and contribute to the understanding of critical technical, pol itical,

and economic issues in the development of policies to reduce the hazard

posed by the exi stence of tens of thousands of these exi st i ng unsafe

brick buildings. One should not think of this as a book that is rele

vant only to California; it has nationwide relevance. First, it is

about how to develop, enact, and implement hazard mitigation policies

for 1ow-probabi 1ityjh i gh-consequence events, and that is broadly

app1i cab1e i nformat ion. Second, wh il e one tends to th ink of earth

quakes as a West Coast phenomenon, 1arge portions of the cont i guous

United States hold the potential for devastating tremors. Some areas

of the United States are at far greater ri sk than others, but only

North Dakota has escaped an earthquake since colonial times.

From 1971 to 1978, earthquakes were reported in every state

except Iowa, Kansas, Louisiana, Michigan, Mississippi, New Hampshire,

North and South Dakota, Ohio, and Wisconsin (Steinbrugge, 1982, p.

14). Figure I-I indicates the potential for earthquakes throughout the

contiguous United States, and the expected peak acceleration within

each area. Maximum probable earthquakes for selected areas of the

United States are: Utah and Washi ngton R 8.3; Southern and Central

Alaska R 8.7; New Madrid, Missouri and neighboring areas of Arkansas,
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Tennessee, Kentucky, Illinois, and Mississippi R 8.7; other states west

of the Rocky Mountains R 7-8 (Steinbrugge, 1982, p. 31).

Several model bUilding codes provide the basis for municipal

building codes in the United States. The Uniform Building Code serves

as the model for most western ci ties. It has incorporated asei smi c

design requirements since 1935, primarily because of the 1933 Long

Beach earthquake. As a consequence, by far the 1argest proportion of

bui 1di ngs in the West have asei smi c design features; however, other

model building codes widely used in the United States have not incor

porated asei smi c des i gn requi rements. Thi s means that inmost of the

United States, including those eastern and southern areas with consider

abl e potential for damagi ng earthquakes, there are hundreds of thou

sands of bUildings subject to failure under earthquake stresses.

The History

In the immediate aftermath of the 1933 Long Beach earthquake,

architects, engineers, and other professionals formed teams to investi

ate the effects of the earthquake and to determine the reasons for the

extens i ve loss of 1ife and property. Thei r purpose was to develop

steps to be taken to minimize the effects of future earthquakes. Among

the findings, it was noted that more than half of the 3,417 damaged

buildings in the City of Long Beach had been constructed with unrein

forced masonry exteri or wall s.· Ei ghty- si x percent of the unrei nforced

masonry buildings affected by the quake failed in some way.

Building brick buildings with very little vertical or lateral

reinforcement in the walls was a Widespread practice in California

pri or to 1933. It had been a popul ar construct i on method in eastern

cities in the United States and, when eastern masons moved west to

Cal ifornia, they brought that building technology with them. Masons

who employed the construction technique in southern California often

made the mortar for the bri ck walls from beach sand; however, beach

sand proved to be a poor choice because it was well worn from ages of

pounding under the California surf and did not create a firm bond with

the bri ck courses. The masons al so tended to subst itute 1arge propor

tions of lime for cement when mixing the mortar. Lime mortar deterior-
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FIGURE I-I SEISMIC RISK FOR THE CONTIGUOUS 48 STATES IN TERMS OF
EFFECTIVE PEAK ACCELERATION.

(Applied Technology Council. 1978)



ates because it 1eaches out when water or dampness is absorbed by the

masonry wall.

The unstabl e nature of the mortar used by the masons, whil e not

fully understood at the time, had been of concern to Long Beach offi

cials prior to the earthquake, as evidenced by increasingly strict

revisions to the city's bUilding codes in 1913, 1923, and 1930. The

1913 code permitted astra i ght 1i ne mortar for all walls, except that

isolated piers, foundation walls, parapets, and chimneys above the roof

line were required to be laid up in cement lime mortar with one part

cement to every three parts lime. In 1923, the standards were revised

upward to require additional proportions of cement. In 1930, mortar

requirements were amended again to require a minimum of one part

cement, one part 1ime, and six parts of "clean, sharp sand." The code

called for workmanship employing "full joints, shoved work using wet

bricks."

The 1930 Long Beach code was essentially the same as the 1930

edition of the Uniform Building Code, a model building code developed

and periodically updated by the International Conference of Building

Officials (ICBO). Despite the increasingly strict requirements for

improved mortar and workmanship in building codes, however, it was made

devastat i ngl y cl ear in the 1933 earthquake that unrei nforced masonry

construction was an inappropriate building technique in seismically

active areas.

During the 1933 earthquake, unreinforced masonry structures

proved to be highly susceptible to the stresses imposed by lateral

ground acceleration. They crumbled and collapsed. In reporting on its

inquest concerning the victims of the 1933 earthquake, the Coroner's

Jury in Long Beach concluded:

Masonry buildings were the principal sufferers and their
failure occasioned the principal loss of 1ife. Damage was
mostly confined to those bUildings built with poor quality lime
mortar, inadequate bondi ng and anchori ng, or of i nferi or
workmanshi p, and bu i It to des i gns whi ch took no account of
horizontal forces (City of Long Beach, 1933).

By 1933, Japan, Italy, and New Zealand had adopted standards of

building design to minimize the effects of earthquakes on buildings,

but little consideration had been given the problem in the United
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States. In the wake of the 1933 Long Beach earthquake, however, archi
tects and engineers urged policy makers to revise building laws and
regul at ions to ensure that structures woul d be desi gned and bui lt to
withstand seismic, insofar as that was economically feasible. There
was also concern for strengthening eXisting buildings. In a report on
the damage in Long Beach, the California Joint Technical Committee on
Earthquake Protection noted that:

Compared to the large number of buildings which now exist
in thi s metropol itan center and in other communities through
the Pacific Southwest, relatively few new buildings will be
constructed duri ng the next ten years; consequently the
necessity for strengthening existing buildings is more
important even than a change in standards for new buildings.
Insofar as the police power of the state will permit, it should
be required that all privately owned existing buildings be made
earthquake resistant. Strengthening of public buildings,
however, is subject to the will of the people, and there should
be no delay in making these bUildings--particularly school
buildings--safe (1933).

The concern generated by the Long Beach earthquake and the recom
mendations of the various organizations that studied its effects result
ed in the adoption of legislation by the State of California that came
to be known as the Field and Riley Acts. On April 10, 1933, the Field
Act vested the Division of Architecture, California Department of
Public Works, with the authority and responsibility to approve or
reject plans and specifications for all public school buildings, except
those specifi cally exempted, and to supervi se thei r construct ion. The
Riley Act, enacted a month later on May 23, 1933, required all build
ings built after that date to be constructed under far more rigorous
standards than had been previously considered necessary. On October 6,
1933, the City of Los Angel es adopted earthquake-resi stant measures in
its bUilding code for new construction. Long Beach followed suit in
January, 1934.

Although the inclusion of aseismic construction standards in the
Uniform Building Code, and their subsequent incorporation into munici
pal codes, did much to reduce the vulnerability of new buildings to the
forces imposed on them by earthquakes, the Long Beach earthquake
resulted in few policies and little action to mitigate the hazard posed
by many thousands of pre-1934 unreinforced masonry buildings that
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remained throughout Cal ifornia. At 6:01 a.m., on February 9, 1971,

m; 11; ons of Southern Cal iforn; ans were jolted awake by an earthquake

with a Richter magnitude of 6.6 (a moderate earthquake). Within ten

seconds, 2,400 people were injured and some 60 persons were dead.

Extens; ve structural damage was i nfl i cted by the earthquake; in the

wake of the high-intensity ground shaking and surface ground rupture

was $500 mill ion in property damage ($1 bill ion 1980 doll ars). The

area affected most immediately was the San Fernando Valley, located

about 25 miles from downtown Los Angeles.

This seismic event produced unreinforced building failures simi

lar to the 1933 Long Beach quake in terms of the failure of unrein

forced masonry buildings. Almost one-half of the pre-1934 buildings

that were affected by the quake suffered moderate to major damage.

Some unreinforced masonry bUildings in downtown Los Angeles (as far as

25 miles from the earthquake epicenter) were damaged. The majority of

the persons killed occupied one of the Veterans' Hospital buildings

whi ch had been constructed pri or to the 1934 sei smi c structural code

revisions. This event once again focussed attention on the hazardous

nature of the old unreinforced masonry structures.

More seismically related legislation was passed in California

during the two years following the San Fernando Valley earthquake than

was adopted either before the quake or since then. Among the 1egi s

1at i on enacted was a City of Long Beach ordi nance ent itl ed 11 Earthquake

Hazard Regulations for Rehabilitation of Existing Structures Within the

City, 11 passed on June 29, 1971. Despite the fact that it became known

by engineers, architects, and public officials after 1933 that existing

unrei nforced masonry bu il di ngs posed a s i gni fi cant hazard to occupants

duri ng sei smi c events, it took unt il 1971 for Long Beach to pass an

ordinance to mitigate those hazards, and Los Angeles did not enact a

similar ordinance until 1981, ten years after the San Fernando Valley

earthquake and 48 years after the Long Beach quake.

Research Objectives

Fundamentally, this book is about why it took so long for

southern Cal ifornia cities to develop and enact municipal pol icies to

reduce the obvi ous hazards posed by the exi stence of thousands of
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unreinforced masonry buildings. After all, the dangers were well

known, as was the 1i kel i hood of earthquakes that woul d destroy those

buildings. This book is also about the design of effective policies

for mit i gat i ng earthquake hazards, and about how those concerned wi th

hazard mitigation for earthquakes, and for other hazards, might work

more effectively to develop policies and to ensure that they are

enacted.

The research on which this book is based was conceived in 1981 as

an analysis and evaluation of the Long Beach seismic hazard mitigation

ordi nance on the tenth anni versary of its passage. The Long Beach

ordinance had been, after all, a pioneering step in hazard mitigation;

it seemed particularly appropriate to determine how the policy had

fared over the ten-year period. It became apparent during our prelimin

ary i nqui ry that, although the ordi nance had been passed ten years

before, its administration had proceeded slowly and that the ordinance

itself had been amended significantly in 1976. Any rigorous evaluation

of the effects of the ordi nance woul d be fut i 1e, since there had been

few effects on the hazardous buildings themselves. Most of the effects

had been along other dimens ions, as one mi ght expect in the case of a

major institutional innovation.

Moreover, there were other sign i fi cant events to shed 1i ght on
issues we were concerned about. Los Angeles was in the process of

passi ng its sei smi c hazard mit igat ion ordi nance, as were Santa Ana and

several other southern California cities. A preliminary examination of

the experience in these cities indicated that the difficulties encoun

tered in Long Beach were not unique, and that much was to be learned by

exami ni ng Los Angeles as well. It was cl ear that the focus of the

research ought to be an analysis of those key issues brought to light

in Long Beach and Los Angeles in connection with the design, enactment,

and implementation of the ordinances.

First, the research was aimed at identifying and illuminating the

social, technical, administrative, pol itical, legal, and economic

issues associ ated with the development, enactment, and imp1ementat ion

of municipal earthquake hazard reduction policies. Specifically, the

focus was to be on the policies intended to reduce the hazards posed by

unreinforced masonry buildings constructed prior to 1934, and on the
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development of aseismic construction standards, with particular empha
sis on Long Beach and Los Angeles.

The research was des igned to ident ify commonal it i es and di ffer
ences among the cases, and provide an opportunity to 1ink the findings
with contemporary theory concerni ng pol icy development and impl ementa
tion. This, in turn, gives broader insight into the generic problems
associated with instituting mitigation policies for low-probability/
high-consequence events. It is hoped that the findings will provide
useful gui dance to others concerning appropri ate ways to more eas ily
institute mitigation policies in similar circumstances.

Second, the research was intended to evaluate the Long Beach and
Los Angeles ordinances, to the extent possible, in terms of their
effects on the several key stakeholder groups and on the hazard
itself. The ordinances employ somewhat different approaches to
mitigating the unreinforced masonry building hazard, and thus present
two alternative models for would-be hazard mitigators. The analysis
was designed to go beyond an analysis of the extent to which hazardous
URM buildings were strengthened, rehabil itated, or demol ished in the
two cities, to include an analysis of real and imagined impacts on the
various stakeholders in the policy making process.

The analysis included an evaluation of the processes by which the
policies were developed, adopted, and revised, where revision took
place. It also included an evaluation of the interventions themselves,
of the design of the intervention policies imbedded in the ordinances.
The project included an identification and evaluation of the administra
tive procedures and implementation costs associated with the mitigation
policies. Finally, there was an evaluation of whether the mitigation
po1i ci es that were adopted were worth deve1opi ng, gi ven the nature of
the risk, the extent to which the hazard was being diminished by other
market forces, and the costs of mitigation.

Thi rd, it was deci ded that an effort woul d be made to develop
added understanding about the pol icy making process useful to other
municipalities located in seismically active areas with buildings that
are part i cul arly subject to failure duri ng earthquakes, that have not
yet implemented effective mitigation pol icies. The gUidel ines were to
include information about the implications of alternative approaches to
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mitigation, and also about conditions under which mitigation policy is

likely to be adopted or rejected.

Research Methods

Most of the data were coll ected through three case studi es. As

i ndi cated above, case hi stori es were created about the development,

enactment, and implementation of ordinances to mitigate the unrein

forced masonry building hazard in Long Beach and Los Angeles,

California. The case studies were developed from a search of source

documents in municipal records and files, including council minutes,

correspondence, consulting reports, ordinances, and statutes. The

source document search was augmented by newspaper accounts report i ng

events as they occurred, and by interviews with participants in the

pol icy making process. The interviews were conducted from 1982 into

1986. The case histories were reviewed by participants in the pol icy

making process to help ensure their historical accuracy.

The case histories were subjected to qualitative analysis,

utilizing various models of organizational, political, and rational

decision making models. These qualitative analyses were assessed in

terms of recent research fi ndi ngs of others reported in the schol arly

literature.

To supplement the case studies, survey research methods were

employed to obtain data concerning values and preferences of residents

of unreinforced masonry buildings. The survey data were subjected to

traditional methods of multivariate analysis. The values and prefer

ences of unreinforced masonry building owners were analyzed util izing

value tree analysis and nominal group techniques.

The research method is intent i onally ecl ect i c, represent i ng the

authors' belief that research methods from a variety of disciplines are

a means for getting at the answers to troubl esome issues of publ i c

pol icy and pol icy maki ng. Specifi c i nformat i on about the methods for

the various aspects of the analysis are included, in a summary fashion,

in the chapters themselves. More detail ed methodo1ogi ca1 statements

are found in working papers on which the chapters are based, which are

referenced in the chapters.
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Plan for the Book

The book is organi zed into four correspondi ng parts. Part One

consists of this introductory chapter and Chapter II. Chapter II

provides technical information on the unreinforced masonry bUilding

hazard, the means of mitigation, the extent of the risk faced by build

i ng owners and occupants, and the 1i kely effectiveness of alternat i ve

mitigations against the forces of earthquakes. This information is

drawn primarily from research performed by others, and is as simple and

straightforward as possible.

Part Two consists of an introduction to the case studies that

i dent ifi es key issues in the research. Chapters IV through VI are the

Long Beach, Los Angel es, and Santa Ana case hi stori es. Chapter VIlis

a comparative analysis of the Long Beach and Los Angeles ordinances,

including a comparison of the two policy interventions that emphasizes

the incentives each creates for participants in the process. The

chapter also addresses the admi ni strat i ve processes, costs, and prob

lems associated with implementing the ordinances.

Chapters VIII through XII comprise Part Three of the report. It

centers on the politics of hazard mitigation viewed from several

perspectives. There are analyses of the pol itical processes invol ved

in enacting the ordinances and of how stakeholders perceived the issues

and val ued alternat i ve outcomes. Part Three concl udes with an exami n

ation of the cases from the perspective of contemporary behavioral

decision theory.

Part Four cons i sts of descri pt ions of the current status of the

ordinances in Long Beach and Los Angeles and of the extent to which

those ordinances have dimi ni shed the unrei nforced masonry hazards in

those cities. The book ends with our concl us ions and recommend at ions

about the hazard mitigation policy making.
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CHAPTER II
RISKS, MITIGATION TECHNIQUES, AND COSTS

It is important to remember, as one reads the case studi es that
follow in Part Two, that much of the information provided in this
chapter was not avail abl e to deci si on makers duri ng the course of the
debates that 1ed, ult imately, to the adopt i on of earthquake hazard
reduction policies for unreinforced masonry bUildings in Long Beach and
Los Angeles. The information is provided here so that the reader will
be able to make better use of the case histories in understanding what
is required for adoption and implementation of hazard mitigation
policies.

Earthquake Dynamics
The extent of the damage to a building from an earthquake depends

on characteri st ics of the earthquake, the ground around the epi center
and under the bUilding, and the building. Energy unleashed by slippage
or rupture along a fault is transmitted through the earth or, depending
upon the location of the earthquake's epicenter, through water as
well. The earth shakes in response to those energy waves. A number of
measures are employed to characterize an earthquake's effects in a
specific locale: ground acceleration, velocity, ground displacement,
wave period, wave frequency, wave length, and duration of shaking
(Bolt, 1978, pp. 109 ff.).

In the s impl est terms, ground acce1erat ion refers to the rate at
whi ch the earth is moved 1aterally by the force of the earthquake.
Ground displacement refers to the vertical movement of the earth caused
by the quake. A useful analogy is to th i nk of an earthquake in terms
of a rock dropped into a puddl e of water. The size of the ri ppl es
depends on the size of the puddle, the size of the rock, and the nature
of the bottom and edges of the puddle. All these variables affect the
speed of the ripples, their vertical displacement, and their overall
size. How wet the bystander becomes depends on his or her proximity to
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the dropped rock and a number of other vari abl es. Such is the case

with earthquakes and buildings.

In terms of damage to unreinforced masonry buildings, the princi

pal seismic variables that cause damage are ground acceleration and the
duration of ground motion (ABK, 1981a). Ground acceleration is
measured in terms of gravitational force. Since gravity is defined in

terms of acce1erat ion (980 cm/sec2), 1atera1 ground movement is also

defined in terms of acceleration. When attempting to measure the

potential seismic forces that a building may be subjected to, one is

concerned with a measurement concept known as effective peak accelera

t ion (EPA) . Lateral ground acce1erat i on above .1 g (10% of the force

of gravity) is sufficient, under the right circumstances, to result in

structural damage. Measuring lateral ground acceleration is a relative

ly recent development. The highest hori zonta1 acce1erat i on recorded

thus far was on the abutment of the Pacoima Dam in the 1971 San

Fernando Valley earthquake; it reached 1.15 g (Bolt, 1978, p. 110).

When earthquake energy waves strike a building site, the earth is

literally moved from under the building. Vertical forces from the

earthquake can 1ift a building from its foundations and, if the build

ing comes down while the ground is still horizontally displaced, the

building, or what's left of it, will come to rest off the foundation.

If the bUilding sits on soils subject to liquefaction (soils that, when

shaken, tend to compress in volume and to flow like a viscous liquid),

then the earth may slide downhill or subside dramatically.

Unreinforced Masonry Buildings in Earthquakes

Many of the brick buildings built in California, and elsewhere in

the United States, were built to withstand the vertical forces imposed

by gravity, but with insufficient horizontal and vertical reinforcement

to withstand the 1atera1 forces imposed on those bui 1di ngs by even

moderate earthquakes. When the ground is 1aterally accel erated by an

earthquake, the fi rst wall struck by the force of the earthquake is

acce1erated . The foundat i on moves with the accelerated ground, and,

if the base of that wall is tied to the foundation, it also moves with

the energy ~Iave. However, the top of the building, dutifUlly obeying

Newton, rema i ns at rest unt il the energy is transmi tted up the wall of
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the building. If a building is properly designed, the walls will tend

to withstand the sheari ng stresses induced by the earthquake (depend

ing, of course, on the force of the quake), but the force tends to

cause the walls of unreinforced masonry buildings to fail.

To further complicate matters, the far walls of buildings are not

accel erated by the earthquake until a spl it second after acce1erat ion

of the near wall or walls. The result is that the building walls are

frequently under opposing stresses. If the building's walls are

fastened firmly to the foundation, and if the floors are bonded tightly

to the walls, and if the building walls are rigid, the structure is

better equipped to handle the stress. If, however, the walls are not

tied to the foundat ion, the floors are not tied tightly to the wall s,

and the wall s are not suffi c i entl y st i ffened, then one wall sways to

and the other sways fro, and they spread apart so that the floors are

free to fall between the walls, crashi ng down toward the ground, one

upon the other, like a house of cards.

Research on why unreinforced masonry (URM) buildings fail in the

face of seismic forces is still under way, but it is known that failure

is due partly to the lack of vertical and horizontal reinforcement

between the masonry courses and partly to the mortar holding the

courses of brick together in pre-1934 URM buildings. Poor cement

mixtures, incorporating large proportions of lime, did not form a

strong bond with the bri cks. The energy unl eashed by an earthquake

tends to separate the walls along the weak mortar bonds, causi ng the

building walls to fail and fall.

Recent research has i dent i fi ed seven URM buil di ng elements that

are hazardous under stresses induced by even relatively small earth

quakes (ABK, I981a, p. 6.1):

• URM cornices, parapets, and appendages extending above the
uppermost anchorage level.

• URM walls adj acent to roof el ements not continuous with
the major pl ane of the roof sheathi ng. Mansard roofs,
roof edges pitched for roof drainage, and end walls of
north1i ghted roof frami ng are exampl es of these hazardous
bUilding elements.

• URM walls adjacent to skyl i ghts or other openi ngs through
the roof and/or floors.

• URM walls with unbonded veneer courses.
• URM walls without anchors to roofs and floors above ground.
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FIGURE II-I UNREINFORCED MASONRY BUILDINGS: TYPICAL WALL CONSTRUCTION
AND SOURCES OF FAILURE (Green, 1981)
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• Gable walls of URM walls.
• Masonry ornamentation cantilevering from the URM wall face.

The Extent of the Risk in the los Angeles Region

The ri sk to unrei nforced masonry buil di ngs is a funct i on of the

number of such buildings and the number of people and businesses that

occupy them, the probabil ity of occurrence of earthquakes generating

sufficient lateral ground acceleration in sufficient proximity to those

buil di ngs to cause damage to them, and the vul nerabi 1ity of the bui 1d

ings to seismic damage.

Number of buildings and occupancy. Approximately 15,000 unreinforced

masonry buildings occupied by households, commercial and industrial

establ i shments, and government stand in Los Angel es County alone, with

many thousands more throughout southern Cali forni a. Of these, there

were approximately 8,000 in Los Angeles and 800 in Long Beach at the

time this research was begun. The 8,000 buildings in Los Angeles

included, as of 1980, 28,000 apartment units, 17,000 hotel rooms, and

"15,000 businesses and industrial concerns employing approximately

70,000 workers" (Hamilton, 1980).

The unreinforced masonry building hazard has diminished consider

ably through time through attrition: many URM buildings in California

have been demolished and replaced to make way for new structures. If

one knew with any confidence the number of URM buildings that remain

and the rate at whi ch they are bei ng demo1i shed to make room for new

buil di ngs with greater sei smi c resi stance, then one coul d estimate at

1east one parameter of the ri sk equat ion. These data are not ava i 1

able, however. Indeed, it was not until well into the policy debates
that data about the number of exi st i ng URM bui 1di ngs became avai 1abl e

even for Long Beach and Los Angeles.

Probability and magnitude. The second part of the risk equation con

cerns the probability of earthquakes generating significant lateral

ground acceleration in proximity to URM buildings. Because of wide

spread underlyi ng faults, most of Cal iforni a holds the potent i a1 for

cons i derabl e earthquake damage. There are at 1east 42 major earth-
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quake faults in the Los Angeles area, including the San Andreas fault,

which holds the potential to cause an earthquake with 100 times the

power of the 1971 San Fernando Valley quake and which, according to

seismologists, has a high probability of generating such an event
before the turn of the century. Indeed, the Federal Emergency Manage
ment Agency (FEMA) states that:

(E)arth scientists unanimously agree on the inevitabil ity of
major earthquakes in California ... (G)eologists estimate that
the probability for the recurrence of a (major) earthquake is
currently as large as 2 to 5 percent per year and greater than
50 percent in the next 30 years ... The aggregate probabi 1i ty
for a catastrophic earthquake in the whole of California in
the next three decades is well in excess of 50 percent (1980,
p. 3).

The maximum credib7e earthquake is the term for the maximum

earthquake that appears possible for an area, given the geological

envi ronment, based on the judgment of capable geolog i sts, se i sma10

gists, and other technically qualified persons. The maximum credible

earthquake for California is 8.5 on the Richter scale. The 1906 San

Francisco earthquake was about R 8.3 and the 1964 Alaskan quake

measured R 8.4. These are thought to be the 1argest earthquakes in

North America since 1900. An earthquake measuring R 8.5 is ten times

more powerful than one measuring R 8.4. The maximum probab7e earthquake
is the maximum earthquake that, on a statistical basis, will most

likely occur during a certain interval of time. The maximum probable

earthquake for Cal ifornia is R 8.3 (Steinbrugge, 1982, pp. 27-31).

Tabl e II -1 descri bes the most probabl e 1ocat ions and faults of major

California earthquakes in the next 20 to 30 years.

Loss of life and orooerty. In 1972 and 1973, estimates were made under

the auspices of FEMA and its predecessor agencies concerning property

losses and casualt i es for vari ous Cal iforni a earthquakes. These data

were updated in 1980. The estimates include private and pUblic

buildings, but exclude replacement costs of transportation and

communication facilities, dams, utility installations, and special

purpose structures such as convention centers and sports arenas. The

maximum probable earthquakes for the Southern San Andreas fault could
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TABLE 11-1 MAJOR CALIFORNIA EARTHQUAKES: TWENTY TO THIRTY YEAR ESTIMATES

Region Fault
System

Richter Current
Magnitude Annual

Probabi 1ity

Likelihood of
Occurrence,
Next 20-30 Years

Los Angeles Southern 8.3 .02-.05 High
San Bernardino San Andreas

San Francisco Northern 8.3 .01 Moderate
Bay Area San Andreas

San Francisco Hayward 7.4 .01 Moderate
Bay Area

Los Angeles Newport- 7.5 .001 Moderate-Low
Inglewood

San Diego Rose Canyon 7.0 .0001 Low

Riverside- Cucamonga 6.8 .001 Moderate-Low
San Bernardino

Los Angeles Santa Monica 6.7 .0001 Low

(Federal Emergency Management Agency, 1980)

result in $11 bill ion in building losses and $6 bill ion in content
losses, for a total of $17 billion. Such an earthquake on the Newport
Inglewood fault would be likely to result in much greater losses: $45
billion in bUilding losses and $24 billion in contents for a total loss
of $69 billion. These estimates are said to be uncertain by a
possible factor of two to three (FEMA, 1980). Either of these earth
quakes would have a major impact on unreinforced masonry buildings,
although, because of its close proximity to the places where the older
buildings exist, the Newport-Inglewood earthquake would probably have
the greater impact on the unreinforced masonry buildings.

Casualty estimates for these earthquakes are contained in Table 11
2, below. The number of dead from a major earthquake on the southern
San Andreas fault could be up to 14,000, while the number could go as
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TABLE 11-2 ~~~~~~~~~E~f CASUALTIES FROM REPRESENTATIVE CALIFORNIA

Fault Time Dead Hospitalized

Southern San Andreas

Newport-Inglewood

2:30 a.m. 3,000 12000
2:00 p.m. 12,000 50,000
4:30 p.m. 14,000 55,000

2:30 a.m. 4,000 18,000
2:00 p.m. 21,000 83,000
4:30 p.m. 23,000 91,000

*Uncertain by a possible factor of two to three.

(Federal Emergency Management Agency, 1980)

high as 23,000 for ? comparable earthquake on the Newport-Inglewood
fault. One would, of course, expect large numbers of the dead to have
been killed in and near unreinforced masonry buildings.

Mitigation Techniques
The Technology

Unreinforced masonry buildings can be strengthened to become more
resi stant to earthquakes. As indi cated above, there are several ki nds
of hazards associated with URM buildings and, as a consequence, there
is a variety of mitigations applicable for reducing the various
hazards. From the time of the 1933 Long Beach earthquake, when serious
study of the URM building hazard really first began, a great deal of
progress has been made in both understandi ng appropri ate strengtheni ng
techniques and developing means to apply them to buildings. As demon
strated in the case studies that follow, the relative shortage of
technical and practical information about how to strengthen the old URM
buildings was one of the reasons it took so long to enact effective
mitigation policies in the cities studied.
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In a report prepared under sponsorship of the National Science
Foundation, the ABK joint venture group described the basic methods
for mitigating the hazards posed by an existing URM building (ABK,
1981b). The effort should begin with an analysis of the existing
structure because not all URM buildings are equally vulnerable to
sei smi c forces. Anal ys i s of the structure includes determi ni ng the
seismic resistance implied by its design, the construction methods
employed, and the nature of materials used in construction. The
purpose of the initial evaluation is to determine overall seismic
resistance, as it stands, and the features of the bUilding that make it
most susceptible to earthquake damage.

Once the primary sources of the hazard are identified, appropriate
mitigations can be specified. One should not assume that such an
evaluation is simple. Older buildings tend to have been remodeled from
time to time, making it difficult to tell precisely what structural
members are tied to what. Moreover, it is seldom a simple task to
determine, for example, whether floors are fastened effectively to
wall s without cutting into the structure. One shoul d ant i ci pate that
previously unknown information will be obtained during the course of
strengtheni ng, even as construct ion workers are worki ng on the
building.

At the simplest level, seismic strengthening of URM buildings
begins with ensuring that the building's foundation is structurally
sound and that the building is bolted or otherwise fastened to it
firmly. This may require repair or replacement of a portion of the
foundat ion itself. From there, one ensures that walls are anchored
fi rmly to the fl oors of the bui 1di ng through the use of wall anchors.
This can be accomplished with anchor bolts and, depending on the
construction, can sometimes be accomplished relatively easily and
inexpensively.

Overhangi ng parapets, corni ces and ornamentat ion shoul d be either
removed or strengthened and fastened firmly to the building.

Hori zonta1 diaphragms (such as upper fl oors) shoul d be such that
they have the capacity to act as a si ngl e, cont inuous element duri ng
seismc stress. When they have structural discontinuities, such as
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openings for stairs, the diaphrams should be tied together to act as a
continuous element. The component parts of the building (walls,
floors, and roof) should be interconnected to permit transfer of the
shearing forces of the quake through the building. Floors and interior
wa11 s can be st i ffened with sheets of plywood fi rmly fastened across
joi sts and studs so that the stresses generated by earthquakes, or
other forces such as wi nd, are di stri buted more evenly throughout the
bUilding. In this way, more of the strength of the total structure can
be employed to cope with the lateral stresses.

It is sometimes necessary to build walls inside the URM buildings
to provide adequate stiffness and to transfer shear forces appropriate
ly. Weight-bearing walls should incorporate similar structural charac
teristics. Discontinuities in vertical weight-bearing walls should be
fully reinforced. In some cases, it may be necessary to cover exterior
walls with reinforced gunite to provide adequate stiffness and bonding
of veneer masonry walls (For additional information, see a looseleaf
document prepared by the Structural Engi neers Associ at i on of Southern
California, 1981).

The Effectiveness of Techniques
The effect i veness of the mi t igat i on depends on one's objectives

and the extent of the forces imposed by the earthquake on the build
ing. The initial objective in hazard mitigation ought to be life
safety. In the case of URM buildings:

the pri nc ipa1 threat to 1He is posed by the exteri or walls
and parapets. Separat i on of parts of the URM wall s threaten
persons adjacent to the building. The bUilding occupant is at
much less risk. This statement is valid in seismeic hazard
zones of the highest probable ground shaking. Observed damage
in URM bUildings shaken by intensities of EPA of 0.2 to 0.3 g
indi cates that separat ion of the exteri or URM wall s from the
building constitutes the total life-safety threat and the
majority of the probable property damage (Kariotis, 1985).

Beyond the primary concern wi th 1He safety, one mi ght be con
cerned with protecting bUilding contents, such as commercial inventory,
furniture, or personal items. Beyond that, one might even be concerned
with attempting to ensure the structural integrity of the building so
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that it might continue to be used after the earthquake, thus extending
its economic life.

The effectiveness of the building strengthening also depends,
however, on the earthquake-generated forces imposed on the buil di ng.
As reported earlier, the forces imposed on the building depend on where
the earthquake is centered, its magnitude, and other geol ogi cal condi
tions. For our purposes, we can focus on peak ground acceleration as a
primary measure of the earthquake forces imposed on a bUilding. Scien
tists have mapped expected peak ground acceleration for the United
States, based on what is currently known about faults and earth

movement.
One cannot say with certainty that any hazard mitigation

techniques provides the desired level of safety against earthquake
hazards. One must make a decision under conditions of uncertainty;
that is, one must make estimates of the maximum credible forces likely
to be imposed on the bUilding within a reasonable time frame, and
gambl e that the forces exerted by earthquakes withi n that time frame
are within the limits for which the mitigations were made to achieve a
predetermined level of safety. It is unlikely that one could
strengthen an unreinforced masonry building to withstand a massive
earthquake in its immediate proximity at any reasonable cost.

In the ABK joint research effort, the effectiveness issue is
stated clearly:

Life safety in the event of ground shaking is the
paramount consideration of this methodology. Mitigation of
life-safety threats in existing URM buildings is provided by
minimizing the probability of the separation of the URM wall
and parapets from the roof and fl oors and coll apse of the
gravity load-carrying system.

The first goal can be attained by retrofitting anchorage
systems; the second goal is attained by analysis of the
existing structural systems to determine the need for retrofit
systems.

Mitigation of life-safety threats caused by seismic
ground motions is generally related to the limitation of
property damage. Use of thi s methodology provi des that
benefits, but it is not a primary consideration ... (B)ecause of
the random and unpredictable nature of earthquake motions, the
uncertainties of response of URM buildings to earthquake
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motions, and the determination of undesigned material
resistance capacities, even a relatively complete methodology
(of strengthening) cannot ensure that there will be no loss of
1ife (ABK, 1981b, pp. 1.3-2.4).

The report goes on to indicate the appropriateness of designing
mitigations in response to effective peak acceleration, indicating that
"(i)n areas of design ground motion of EPA equal to 0.1 or 0.2 g, ...
wall anchorage ... wi 11 compri se the major part of the sei smi c hazard
mitigation program. The probabilities of the occurrence of significant
damage to other elements of URM buildings is very small in these hazard
zones. " In zones where EPA is substant i all y greater than 0.2 g, one
would expect that more elaborate mitigation techniques would be
applied, or that the building would be demolished.

It seems fair to conclude that techniques have been developed and
can be applied to such buildings to provide a high probability of life
safety within the range of earthquake forces expected to be imposed on
those structures. However, it is necessary to speak in probabi 1i st i c
terms. There is no guarantee that an earthquake of suffi ci ent magn i
tude won't cause the bUilding to collapse, resulting in loss of life.

The Costs
Ascertaining the probable costs of strengthening old, unreinforced

masonry buildings was a problem throughout the years during which the
mitigation pol icies were being developed. Now that there have been
several years of experience in URM building damage mitigation, the cost
picture is clearer, but it is still difficult to provide the reader
with a definitive statement of what it will cost to mitigate URM

hazards, except at the most general level.
It will become clear in the case histories that follow that confu

sion, claims and counterclaims, and just plain ignorance about the
costs of mitigating URM hazards was a principal reason that it took so
many years to enact and implement municipal mitigation policies. Costs
estimates became a major issue, particularly in Los Angeles. The Long
Beach and Los Angeles ordinances have been in effect for some time, so
there is much more accurate information about costs than has ever
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before existed. Had this information been available earlier, it would,

most certainly, have accelerated the enactment process.

In the heat· of the Los Angeles policy debates concerning the

mitigation ordinance, for example, Howard Jarvis, well known for his

role in the so-called taxpayer revolt that led to the passage in

California of Proposition 13, claimed that the costs of mitigating the

URM hazard in buildings "would be an amount equal to 80% of the entire

structure" (1976).

Subsequent tests conducted on three URM buildings in Los Angeles,

scheduled for demolition to make room for a freeway, indicated that the

costs would probably be in the range of $15 to $20 per square foot for

strengtheni ng. Later estimates put the cost for wall anchori ng alone

at about $2 to $4 per square foot.

Actual construction experience since the ordinances in Long Beach

and Los Angeles were enacted provides considerably more accurate data

about costs. City of Los Angel es engi neers have provided uni t pri ce

guidelines: $100 to $150 per wall anchor, $3.10 per square foot for

removing an existing roof and adding new plywood and reinforcing, and

$250 per parapet anchor. They estimate the costs for full comp1i ance

with the Los Angeles ordinance at $3.50 to $10.00 per square foot, with

an average of $6.50.

Some of the best cost data avail abl e were prepared by Raymond

Steinberg, a Los Angeles structural engineer, who compiled information

on four buildings for which his firm designed mitigations to comply

fully with the Los Angeles ordinance. Two of these were commercial

buildings. The first was a two story building with 12,000 square

feet. Existing walls had to be anchored, shear bolts were added, the

existing roof had to be removed and replaced with new plywood and

roofing, concrete block construction was required around wall openings,

and bracing had to be added at the ceiling. Total cost for construc

tion was approximately $5.20 per square foot (1983).

The second commercial building was four stories and irregularly

shaped. It, too, required wall anchors and shear bolts, bracing was

added to interior partitions to reduce the shear loads on the roof, and

shear walls were added in the basement and fi rst and second floors.

Total costs were approximately $7.00 per square foot (1983).
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A three-story apartment building was the third building. It, and
the fourth buil di ng, were to be strengthened under the provi sions of
the Davis Bacon Act. In compliance with the Act, day laborers were to
be paid $20 per hour and skilled tradesmen considerably more. Full
compl iance with the Los Angeles ordinance required shear bolts, wall
anchors, roof bracing, and a new foundation wall in the first bUilding.
The second building, an apartment/hotel, required anchors and bolts,
roof bracing, and additional shear walls. Both projects were estimated
to cost $7 per square foot. (1983)

Steinberg also presented data on 15 buildings in central Los
Angeles for which preliminary cost estimates were developed for the Los
Angel es Community Redevelopment Authority. Costs ranged from a low of
$3.47 per square foot to a high of $25.50, with a median cost of $7.26
per square foot. Stei nberg' s experi ence with URM buil di ngs rei nforces
what one might expect about costs:

It is noted that as the buil di ng area decreases, the cost per
square foot increases, however, (sic) all costs vary from
apprximatley $6-$9 per square foot ... (I)t should be noted that
these figures are rough, "best guesses." The only accurate
method of determining bUilding construction costs is to
prepare plans and have the plans let out to bid ...

It should also be noted that there are going to be
extras. It is quite difficult to prepare plans which perceive
all of the conceivable problems which may occur. For example,
unexpected improperly enclosed sta i r shafts, parapet correc
t i on anchors wh ich were never insta11 ed, etc. The project on
West Sixth Street even had existing bearing walls which were
to be used (as) shear walls which sat on existing steel beams
wi th no pos i t i ve attachments between the bottom pl ate of the
existing walls and steel beams. Only gravity loads and
friction kept the walls from sliding off the beams (1983).

After a year or two of experience with the Los Angeles ordinance,
it became increasingly the case that bUilding contractors were able to
apply appropriate mitigations to relatively small, simple buildings
without detailed plans developed by architects or structural
engineers. This has, of course, driven down costs. As one might
expect, costs have continued to decl ine as builders and engineers have
increased experi ence and have developed improved approaches to
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strengthening. It seems fair to say that, as this book is being
completed, one can complete hazard mitigations in unreinforced masonry
bUildings sufficient to comply with the Los Angeles ordinance for costs
ranging from $3.50 to $20 per square foot, depending on the size and
complexity of the bUilding and the extent of strengthening required,
with an average of about $8.00 per square foot.
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CHAPTER III
THE DEVELOPMENT, ENACTMENT, AND IMPLEMENTATION

OF EARTHQUAKE HAZARD MITIGATION POLICIES AS SEEN IN
THE CASE STUDIES

The Histories
Detailed case histories were developed for the Cities of Long

Beach, Los Angeles, and Santa Ana, California. Each case history
represents a different stage in the development of hazard mi t igat ion
policies and a different set of problems that communities face in
developing effective hazard mitigation policies.

The City of Long Beach history was included because the 1933 Long

Beach earthquake really marked the beginning point for most of the work
done in the Un ited States on deve1opi ng asei smi c des ign requi re-ments
and incorporating them in building codes, to the extent that they have
been incorporated, and because the City pioneered efforts to reduce the
hazard to buildings built before those provisions were in place. Long
Beach represents, in our study, the efforts of the innovator, i ncl udi ng
all the difficulties associated with that role.

Los Angeles is a very large city with complex social and economic
i nterre1at ionshi ps. It has had an extensi ve inventory of unrei nforced
masonry buildings, and its approach to hazard mitigation is sufficient
ly different from that of Long Beach to provide an alternative model
for other municipalities. The much greater size and complexity of Los
Angeles provides a contrast to Long Beach and offers an opportunity to
ascertain whether the policy making process was substantially different
in the two municipalities. The Los Angeles history is that of the
early follower, the organization that is close on the heels of the
innovator, 1earni ng from the innovator's experi ence and modifyi ng the
innovation to meet its own needs.

Santa Ana is included in the case histories for two primary
reasons. First, although the city could be classed as an early
innovator, it represents the bulk of communities, incorporating
innovations as they are drawn into the mainstream of public policy.
Santa Ana thus is representat i ve of what most Cal iforn i a cities are
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likely to go through as they enact policies to mitigate the unrein

forced masonry bui 1di ng earthquake hazard. Second, the case provi des

lessons about of how local officials learned about hazard reduction

potentials and decided to pursue a hazard reduction ordinance, the

methods they used to enact the ordinance, and the circumstances that

led to a reconsideration and revision of the ordinance.

The case hi stori es begi n with the 1933 Long Beach earthquake and

track developments through mid-1985. Wherever possible, primary

documents were ut i 1i zed to develop the cases, inc1ud i ng transcri pts of

public meetings, copies of ordinances and legal opinions, and original

reports generated by publ i c and pri vate organi zat ions at the time of

those events. On occasion, it was necessary to use newspaper accounts

of events. For more recent events, it was possi bl e to employ semi

structured i ntervi ews with part i ci pants in the pol icy maki ng process.

Dozens of such interviews were conducted by project personnel.

The comparative analyses that follow the case studies focus

primarily on Long Beach and Los Angeles because the ordinances are

somewhat different, provi ding two models for communit i es. The Santa

Ana ordi nance is very much 1i ke that of Los Angel es, so it has been

excluded from the comparisons.

Questions Raised by the Histories

Not only did it take a long time for Long Beach, Los Angeles, and

other Cal iforni a cit i es to adopt measures to mi t i gate the earthquake

hazards posed by unreinforced masonry bUildings, but the policy making

process was highly pol iticized. The Long Beach ordinance, and others,

underwent substantial revision once adopted. Program implementation

has proven to be difficult.

The difficulties encountered in Long Beach and Los Angeles in

enact i ng measures to mit i gate the potent i a1 di saster posed by a known

hazard--in cities that had felt the dramatic consequences of those

hazards- -ra i ses important questions and issues for those persons con

cerned with publ ic pol icy making generally and with hazard mitigation

specifically. As the case histories were being developing, the

research team developed ali st of some of those important questions.
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They served as a gUide for the analysis of the cases, but the questions

serve also as a useful guide for the reader.

Why Did it Take So Long to Pass the Ordinances?

This is perhaps the fundamental question this book is intended to

address. The answer to this question answers most of the others in the

process. Elected local officials, particularly in larger cities, face

critical issues on a daily basis. Most of these issues involve a

vari ety of stakehol ders whose percept ions of equity and val ues are,

more 1i ke1y than not, di vergent. Most of those issues are dealt wi th,

one way or another, in much less time than was required to develop and

begin implementation of the earthquake hazard mitigation ordinances.

Why did these particular ordinances take so long to enact? Were there

special circumstances in Long Beach and Los Angeles, or is the process

in those cases characteristic of what is required to enact mitigations

for low-probability/high-consequence hazards? Will it always require

inordinate amounts of time to develop and enact such mitigation

policies?

To What Extent Was the Risk Known by Policy Makers?

The public policy making process that resulted in municipal

ordinances to mitigate the unreinforced masonry (URM) building hazard

was long and arduous, especi all yin the pi oneeri ng cit i es that adopted

them first. While it is clear that professional geologists, archi

tects, engineers, and building officials understood, at least to some

extent, the nature of the hazards posed by URM buildings at least since

1933, one is compell ed to wonder about the extent to whi ch the ri sk

associ ated with the hazard was generally understood duri ng the pol icy

making period and the extent to which the general understanding or lack

of understanding of the hazard played a role in the policy-making

process.

Knowing that a hazard exists is one thing; understanding the level

of risk associated with that hazard is quite another. That is, it is

not difficult to explain to local officials and residents that an

earthquake of a particular intensity would probably cause a particular

building to collapse on its inhabitants. It is more difficult to
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explain that, even though no quake has felled the bUilding in the past
50 years, a risk exists. It is even more difficult to define the level
of risk and to convey to the lay person what that risk means in terms
that can be understood and i nterna1i zed. To what extent did pol icy
debates about the hazard and abatement of the hazard include consider
ation of the level of risk, if at all? Can a meaningful risk assess
ment be conducted on a communitywide or statewide basis for URM

buildings? If not, how can one ascertain whether mitigations are cost
effective or even whether there is a positive benefit-cost relationship
associated with the mitigation?

How Did Stakeholders Perceive the Risks?
In each of the cities that enacted mitigation pol icies, numerous

and diverse parties had direct interests in the outcome of policy
del iberations on whether the URM building hazards should be mitigated
and, if so, the nature of those mitigations. If all parties had
percei ved the ri sk associ ated wi th the hazard ident i cally, and if they
had valued those risks similarly, then it would not have taken long to
develop, enact, and implement mitigation policy. However, they didn't.
How di d the vari ous stakeholders in the pol i cymaki ng process percei ve
the ri sks associ ated with the URM buil di ng hazard? Shoul d one expect
various parties to perceive risks differently and to assign different
values to them? If so, to what extent do differences in risk percep
tion and valuation playa role in hazard mitigation policy making?

Can Earthquake Mitigation Policies be Implemented At All?
It has been argued by some scholars that controversial public

policies often cannot be implemented successfully. Has the Long Beach
ordinance, enacted initially in 1971, been implemented successfully?
Have the newer Los Angeles and Santa Ana ordinances had different
implementation histories? Are the administrative costs and resource
requirements reasonable? What are the obstacles to effective adminis
tration of mitigation policies? What constitutes effective implemen
tation in mitigating low-probability/high-consequence hazards?
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Does the Design of a Hazard Mitigation Policy Make a Difference?

Both the Long Beach and Los Angeles ordinances are intended to

mitigate the hazards created by URM buildings. However, the policies

are not identical. Each embodies slightly different sanctions and

incentives for owners of URM buildings. The incentives and sanctions

create "rules of the game" to which individual decision makers apply

their own decision rules and choose an appropriate response. To the

extent that the ordi nances differ from one another, it is useful for

policy analysts and public officials to learn whether those differences

in the pol icies result in significantly different behaviors by publ ic

officials and property owners. It is equally important to know whether

either ordi nance has generated dysfunct i ona1 side effects. Have these

alternative intervention designs resulted in significantly different

behaviors by the owners of URM buildings? Has the design made a differ

ence in the effectiveness with which each of the ordinances has been

implemented?

Have the Municipal Ordinances Had the Desired Effects?

It is important to ask whether the ordi nances enacted by the

several cities and examined here have resulted in the desired out

comes. Have the local policies reduced the hazards posed by URM

buildings within their jurisdictions? To what extent? Do the ordin

ances appear to be cost-effective or are there alternative approaches

to the mitigation that might make more sense? Under what circumstances

is it worth the effort for municipalities to attempt to mitigate this

particular hazard?

What General Lessons Can be Learned About Hazard Mitigation?

The more general issues and concerns that flow from thi s research

have to do with designing, enacting, and implementing mitigations for

the 1arger cl ass of 1ow-probabil ity/high-consequence events.

Illustratively, there is still insufficient understanding of how people

perceive and value different classes of risk, or even of appropriate

risk typologies. There is little agreement as to who should bear the

costs incurred by knowi ng ri sk takers. Fi na11y, there are important

questions about the extent to which, and the conditions under which, it
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is politically feasible to enact effective policies designed to
mitigate hazards for high-consequence/low-probability events. We do
not purport to provide definitive answers to those questions here. We
do, however, address the more specific questions posed above and, to
the extent possible, provide some beginning answers to the larger
issues and concerns.

It would be convenient for the reader if we were able to simply
organize the case studies in terms of these questions. However,
because the issues are complex and "i next ri cab1y intertwi ngl ed", such

discourse is almost impossible. We have chosen to take the simpler

path: the cases are approached chronologically. Subsequent analysis in

1ater chapters addresses the several issues from a vari ety of per
spectives, organized largely in terms of the issues.
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CHAPTER IV
LONG BEACH, CALIFORNIA

The Early Attempts

Within a year of the 1933 earthquake, the City of Long Beach

adopted revisions to the it's building code incorporating design

requi rements intended to reduce the vul nerabi 1ity of newly constructed

buil di ngs to earthquakes. In the years fo 11 owi ng adopt ion, Long Beach

building officials looked to the ordinance as a way to reduce the

hazards associated with the existing unreinforced masonry buildings,

but a series of legal interpretations led officials to conclude that

the eXisting regulations provided little authority for enforcing

corrections to existing earthquake hazardous bUildings, except when

there were changes in occupancy.

Although Long Beach building officials continued to try to find

ways to mitigate the unreinforced masonry building hazard through the

Depressi on and Worl d War II, it was not until the early 1950' s that

they were given the legal authority to require repair or removal of

hazardous parapets and appendages to bui 1di ngs. Thi s act i on resulted

in the removal and/or strengthening of a large portion of these unsafe

structures within the downtown area of the city. Life-threatening

hazards for those outside of buildings had been reduced, but possible

risks for occupants or others who might become victims of collapsed

walls or buildings had not been affected substantially.

In 1959, Long Beach pioneered the establishment of municipal earth

quake safety programs with the adopt i on of regul at ions that i ncl uded

the necessary authority for enforci ng correction and el imi nat i on of

earthquake hazards. At that time, the city amended its municipal code

to defi ne earthquake hazards associ ated with buil di ngs as nui sances.

This permitted the city to initiate legal proceedings against owners

for elimination of earthquake hazardous buildings.

There had been some progress toward seismic hazard reduction in

Long Beach, but the city's efforts were hampered by uncerta i nty about

the extent of mun i ci pa1 authority to condemn hazardous bu il di ngs. It

was not unt i 1 February of 1966 that th i s uncertainty was all evi ated.

The reduction in uncertainty came about because of a deci s i on by the
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Supreme Court of the State of California. The case involved a lengthy
dispute (the dispute began in 1959) between the City of Bakersfield and
the owner of a downtown Bakersfield hotel whose building was condemned
as a fire hazard. This decision determined that in appropriate
ci rcumstances, a government agency coul d abate a publ i c nui sance even
though doing so could require building demolition. The Court cleared
the way for the City of Long Beach to pursue aggressively its program
of condemnation of unsafe URM buildings:

The fact that a building was constructed in accordance with all
existing statutes does not immunize it from subsequent abatement
as a public nuisance. (Queenside Hills Co. vs. Saxl (1946) 328
U.S. 80, 83; Knapp vs. City of Newport Beach (1960) 186 CA. App.
3d 669,681.) In this action the City does not seek to impose
punitive sanctions for the methods of construction used in 1929,
but to eliminate a presently existing danger to the public. It
would be an unreasonable limitation on the powers of the City to
require that this danger be tolerated ad infinitum merely
because the hotel did not violate the statute in effect when it
was constructed 36 years ago (The City of Bakersfie7d VS. Mi7ton
Mi77er, L.A. 28224)

Development of the 1971 Ordinance
With this legal opinion as reinforcement, the Long Beach Depart

ment of Building Safety did, in fact, accelerate its evaluation and
condemnation program for existing pre-1933 buildings. As city offi
cials began to implement this more aggressive program to condemn hazard
ous unreinforced masonry bUildings, resistance to the program began to
grow. Finally, in 1969, an organization known as the United Property
Owners Association of Long Beach was formed. The group requested a
hearing before the City Council to express its interest that the city
re-eva1uate the condemn at ion proceedi ngs and to request a fi nanci a1

assistance program for affected owners. The owners were concerned that
"(t)he city's present course, if not altered an modified, will make the
CITY OF LONG BEACH A DISASTER AREA by the CONDEMNING of 1,100 to 3,000
buildings valued at a minimum of ten million dollars; with a loss of
income of two mi 11 i on doll ars and a loss of property tax dollars as
well" (Downtown Long Beach Associates, 1969).
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Specifically, the property owners requested that the City 1)

direct "the Building and Safety Department to completely investigate

and survey all bUildings within the City of Long Beach that might be in

violation of the 1959 Ordinance under which the Building Department is

currently condemning owners' property," 2) to "cease issuing notices of

condemnation, as well as cease action on present owners' property under

condemnation until the survey of all properties is completed," 3)

deve lop an est imate of the costs requi red "to make those improvements

and corrections to comply with present City Ordinances," 4) establish a

means for obtaining financing for affected property owners with which

to make the needed repairs," and 5) have the Building and Safety

Department inform "every property owner that might be affected, not

with a threaten i ng 1etter of condemn at ion, but with a 1etter with a

positive approach that the Building and Safety Department wishes to

di scuss poss i bl e improvements and corrections that are necessary and

that financing, as well as maximum compensation, is available at the

owner's option."

Following lengthy discussion of this matter, the Long Beach City

Council referred the matter to its Ordinance Committee for further

analysis, requesting a report from the Committee. Several months

1ater, in January 1970, the City Manager of Long Beach wrote to the

Ordinance Committee, suggesting that "(S)ince your November meeting, we

have continued to review this matter and have come to the conclusion it

woul d be advantageous to have thi s subject thoroughly revi ewed by a

qualified consultant with the thought of providing your Committee with

the best available outside professional counsel (City of Long Beach,

1970) .

The Ordinance Committee agreed with the manager, and it recom

mended to the full Council that the condemnation issue be reviewed by a

qua1ifi ed, pri vate, independent consultant. The City Council concurred

in this and, in January of 1970, the city retained a private consultant

to conduct an eva1uat i on of the earthquake hazard in the City of Long

Beach.

Ei ght months 1ater, in August of 1970, the results of thi s study

were presented to the City Council. It was recommended (Wiggins and
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Moran, 1970) that Section 2314 of the 1970 Edition of the Uniform
BUilding Code be adopted in its entirety, except that:

• Requirements for lateral force resistance to earthquake
forces shoul d vary with "importance factors" ass igned to
buildings put to different uses.

• Lateral force resistance requirements should vary among
buildings depending on the characteristics of the foundation
and the susceptibility of the site upon which it is located
to earthquakes.

• The existing earthquake resistance of existing buildings
should be taken into account (the City would assume a
damping factor of 5 per cent. A higher figure should be
used if the the characteristics of the building so warrant).

The consultant's report al so incl uded the foll owing comments and

recommendations:
• Structures over ten stories in height should be designed

using approved techniques for assessing site and
structural dynamics.

• A specific grading system should be adopted for evaluating
the earthquake hazard associated with individual build
ings.

• Spec i fi c procedures for inspecting and condemni ng buil d
ings are delineated and recommended for adoption.

• General strengthening procedures are suggested.
• A post-earthquake pl an of action shoul d be developed and

adopted.
• Relatively simple earthquake instrumentation should be

placed on structures to record future earthquakes.
• A map of site dynamics should be prepared for the City.
• A study shoul d be conducted to improve the earthquake

insurance and loan situation in the City.
• Soils in the Long Beach harbor should be analyzed to

ascertain their susceptibility to liquefaction (the qUick
sand effect) during an earthquake in view of the invest
ment that is already there and planned future investment.

• Municipal code provisions dealing with requirements for
anchori ng art ic1es such as 1ight fi xtures and i nterna1
contents should be developed.

Members of the City Council found the report complex and contro
versial, and felt that their limited technical knowledge of the subject
hampered their ability to decide on appropriate policy. Therefore, the
report was turned over to the Ordinance Committee for further analy
sis. Concurrently, the Downtown Long Beach Associates, a private organ-
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ization which had voted to participate financially with the city to
develop an ordi nance, retained an attorney to draft a proposed earth
quake safety ordinance (1970). This draft ordinance was submitted to
the City Manager in December of 1970 and was subsequently reviewed by a
committee comprlslng representatives of the Offices of the City
Attorney and the City Manager, the City Building and Safety Department,
the Downtown Long Beach Associ ates (DLBA), and the consultant. Duri ng
this period, the Ordinance Committee continued to deliberate the issue,
studying particularly the economic and financial implications of the
proposed ordinance.

The Committee was st ill cons ideri ng the issue when the 1971 San
Fernando earthquake struck. This event generated renewed concern about
seismic safety and the hazard associated with unreinforced brick
buildings. In April 1971, the City Manager presented a Proposed
Earthquake Hazard Ordi nance to the Counci 1. The ordi nance establ i shed
guidelines for the design of new structures and for the rehabilitation
of eXisting ones. The following month, the City Council approved, in
principle, the concept of an Earthquake Hazard Ordinance based upon the
1970 edition of the Uniform Building Code (UBC). The proposed
ordinance would apply 1970 UBC standards to new construction. However,
based upon study by the consultant and the Ordinance Committee,
provisions of the UBC model code would be modified somewhat to give
special attention to the problem of existing buildings, including,
specifically, unreinforced masonry bUildings.

The Council ,determined that the City Manager and City Attorney
should consult further with the DLBA legal council and prepare an
ordinance for Council action. This was done and the ordinance,
entitled "Earthquake Hazard Regulations for Rehabililtation of Existing
Structures within the City," was adopted on June 29, 1971 (City of Long
Beach, 1971).

The ordinance required that buildings be graded and that they be
ranked into priority groupings for remedial action. Buildings that
were more hazardous were assigned higher priorities for repair or
demo1it ion. The equation used to rank buil di ngs i ncorporated several
variables: the earthquake susceptibility of the soil on which the
building stood, the existing lateral force resistance of the building,
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and the extent of human exposure in the buildings to earthquake
hazards.

In terms of the physical properties of the structures, the
priorities established were as follows:

fjrst Priority: Type III buildings which util ize unreinforced
masonry bearing walls and exhibit poor quality mortar.

Second Priority:
masonry veneer,
partitions, poor
systems.

Type IV and V buildings with unreinforced
unreinforced non-bearing masonry walls or
qua1ity mortar, and poorly anchored braci ng

Third Priority: Type III buildings with reinforced concrete
and reinforced masonry bearing walls and wall openings with an
aggregate area exceeding fifty per cent of the area of one or
more of such walls.

Fourth Priority: Type I and II tall structures with unrein
forced masonry curtain and filler walls, and poor quality
mortar.

Within each classification, bUildings were to be assigned priori
ties based on their occupancy: bUildings likely to have more people in
them at anyone time would have a higher priority than buildings with
few persons in them. The ordinance incorporated an importance factor
for average human exposure based on the average number of persons
exposed times the average number of hours they were exposed duri ng a
specified period of computation.

Another feature of the ordinance was that it recognized that
existing buildings do have some capacity to resist lateral forces. The
means of cal cul ating the actual 1ateral force-withstanding capabil ity
of individual buildings was detailed in the ordinance. The ordinance
recognized that some buildings would not meet its minimum criteria for
lateral resistance:

.•. the resultant imp1i cat ion that such structures have no
1atera1 force carryi ng capacity whatever is i ncons i stent with
the fact that they are still standing, and have experienced
wind forces as well as some earthquake-generated lateral
forces since their construction. Therefore, all structures
wh ich have exi sted at 1east ten years and whi ch do not now
exhibit evidence of substantial structural damage shall be
deemed to have a minimum actual lateral force carrying
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capacity... (City of Long Beach, 1971, Sec. 8100.8000,
Subdivision 80).

Finally, the ordinance incorporated a Soil Zone Map. The map
des ignated each area of the the city in terms of the rel at ive earth
quake hazards associ ated with those soil s. The ordi nance presented
building owners with five options:

1. Abandon and demolish the building; or
2. Carry out such repairs or strengtheni ng meansures as wi 11

raise the level level of the actual lateral resistance to
an acceptable level; or

3. Reduce the projected lifetime to demolition of the struc
ture to a level which in turn produces an acceptable level
of lateral force carrying capacity; or

4. Reduce the number of persons exposed per year to death or
injury in the event the structure suffered major struc
tural failure during an earthquake, thus producing an
acceptable level of lateral force carrying capacity; or

5. Accomplishing some combination of 2, 3, and 4 above, which
has the aggregate effect of producing an acceptable level
of lateral force carrying capacity.

If the owner elected not to upgrade the building, he or she would
have 60 days after notice to vacate and demolish from the City's Board
of Exami ners , Appeal sand Condemn at ion, unless there were appeal s, to
arrange for demolition. However, if the owner wished to strengthen the
building, the owner would provide the city with plans for upgrading.
If the plans were acceptable, the owner would have a designated period
of time, not to exceed 10% of the expected economic life of the
bUilding, to complete the repairs. Allowances were made for extensions
up to 50% of the time originally permitted if good reasons could be
shown for construction delays.

1976 Modification of the Mitigation Policy
The 1971 ordinance had been considered a big step forward, but it

proved difficult to administer. Edward O'Connor, the City's Building
Official, reported to the Council that implementation of the new
program was cumbersome and that condemnat ions were slow. Subsequent
correspondence between O'Connor and the DLBA emphasized the constant
need for continuing assessment of the new ordinance. It was not until
November of 1972, 17 months after adoption, that the first notice of
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Pending Order of Demolition was issued under the authority of the

ordinance.

In September of 1973, The State of California adopted legislation

requiring that a seismic safety plan be prepared by all cities and

counties. In response, the City of Long Beach retained a consultant

engi neeri ng and geology fi rm to do a sei smi c safety study for the

city. In 1974, correspondence between O'Connor and the consultant

concluded that the seismic safety study did not contribute a more

viable approach to earthquake safety than that contained in the city's

existing ordinance. The consultant's findings reinforced the need to

proceed with implementation of the eXisting ordinance by stating:

The vast majority of deaths during earthquakes are the result
of structural failure due to ground shaking. Most such deaths
are preventabl e, even with present knowl edge. New construc
tion can and should be designed and built to withstand prob
abl e shaki ng wi thout collapse. The greatest exi st i ng hazard
in the State is the continued use of tens of thousands of
older structures i ncapabl e of wi thstandi ng earthquake forces.
Knowledge of earthquake resisitant design and construction has
increased greatly in recent years, though much remains to be
learned ... The City of Long Beach has a special problem with
respect to the presence of old, unreinforced structures. The
rapid implementation of Subdivision 80 of the Long Beach
Municipal Code is a rational approach to the reduction of this
special seismic hazard [emphasis added] (Woodward-Me Neil
and Associates, 1974).

By May of 1975, impatient with the slowness of the implementation

of C4950, the earthquake hazard mitigation ordinance, Long Beach

Building Department officials pressed vigorously for additional

personnel. They hoped that added personnel would enable the Building

Department to fulfill its obligations in completing the task of rating

existing earthquake hazardous buildings--a task assigned four years

earl ier by passage of the ordinance. A year of intensified effort

passed, but there was only minimal measurable impact in the reduction

of earthquake hazardous buildings. Finally, in a letter to the City

Council, dated October 26, 1976, the City Manager stated that:

While the program was adopted in 1971, little substantial
progress was made in its enforcement until the beginning of
fiscal year 1975/1976 at which time the program was pursued
with some vigor. At present, 86 buildings have been inspected
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and rated, and although this is not too large a percentage of
the estimated 850 unreinforced buildings we have in the City,
we bel ieve it has given us sufficient experience to identify
certain inadequacies in the program.

Two principal difficulties with the ordinance were outlined by the
City Manager. First, the ordinance, as written, created increased
uncerta i nty for buil di ng owners and tenants. They comp1ai ned that,
under the eXisting ordinance, they were harmed because they did not
know nor were they able to estimate the economic life of their
buildings. Since it was not possible for either the Building Depart
ment, private engineers, or architects, to predict economic life, leas
ing the buildings even for short periods of time became difficult, if

not impossible. The second major problem with the ordinance was that
it did not have procedures that provided for sufficient differen
tiation between the degree of hazard that existed in the 850 bUildings
in the city that were affected by the ordinance. Such differentiation
was particularly important if the truly hazardous buildings were to be
identified and corrected before less hazardous buildings. Priorities
establ ished under the ordinance dictated a sequence of inspection and
notification that did not permit such selectivity.

Looki ng back in 1981, the Long Beach Superi ntendent of Buil di ng
and Safety, Eugene Zeller, agreed with those earl ier observations. He
stated that:

Although the 1971 ordinance had been a major improvement over
previous regulations, it had ... certain deficiencies that
became evi dent in subsequent impl ementat ion. Of part i cul ar
concern to owners of affected bUildings was the uncertainty as
to when the Building Department would evaluate their respec
tive buildings, plus failure of the regulations to establish
prescriptive and reasonable time periods for compliance.
Without such information, many owners argued that property
sales were being affected, long range leases could not be
executed, and sound investment decisions could not be made.

Based on the October, 1976 evaluation, the City Manager recommend
ed that the ordinance be reviewed. A series of meetings was held with
local engineers to aid in that review. The meetings resulted in a set
of recommend at ions and a proposed amendment to Subdi vi s i on 80 of the
municipal code--the section that contained the mitigation ordinance.
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buildings, e.g., Fire, Police,
or Non-Ambulatory Occupancies,
of Emergency Vehicles, Medical

The amended ordinance, C5276, was adopted in December of 1976, with
hopes that it would reduce some of the uncertainty created by the
original ordinance, Ordinance C4950, and that it would speed
implementation. The revised ordinance provided means for increased
different i at i on between degrees of hazard and provi ded time schedul es
for abatement.

Under the terms of the revi sed ordi nance, the hazard associ ated
with an individual building was based on an index developed from three
vari abl es: the importance of the structure, 1ife ri sk to occupants
and/or pedestrians outside, and the structure's ability to resist
seismic forces. A "Hazard Index" is computed, consisting of a
dimensionless number inversely proportional to the degree of the risk.
The formula used is as follows:

H.I. = A(l +(200/0.P.)) Rs cr,
where:
A is the building's occupancy classification, designated as
follows:

A = 50 for emergency
Hospital s, Restrained
Water, Power, Garaging
Warehouses
A = 80 for Public Assembly, Schools, Colleges, Day Care
Centers, Apartments, Hotels, Commercial Retail Build
ings, Food Storage, Industrial with Hazardous Contents
A = 100 for Offices, Garages, Industrial Buildings, Work
Shops, Warehouses, one and two family residences.

O. P.= Occupancy Potent i a1, in wh ich occupant load is computed
based upon the building area used and an occupancy table
(Number 33A) in the Long Beach Municipal Code. Buildings in
Fire Zone Number 1 and adj acent to a pub1i c sidewa1k have
their occupancy potential increased by twenty percent.

Rs = A compari son of the sei smi c res i stance of the exi st i ng
bUilding to the seismic resistance required of a new building
designed under the provisions of the 1970 Uniform Code.

Five elements are stipulated in the code and are to be evaluated
to determine a seismic resistance ratio: 1) vertical wall stability, 2)
wall anchorage, 3) hori zonta1 di aphragm capacity, 4) sheer connect ions
parallel to sheer or moment resisting elements, and 5) sheer or moment
resisting elements.
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The cal cul ated Hazard Index is then used to cl ass i fy and rank
existing structures in terms of their seismic vulnerability. The regu
lations require that the 10% of the bUildings considered most
hazardous, as determined by the computation of the Hazard Index,
beclassified as Grade I-Excessive Hazards. The next 30% are classified
as Grade II-High Hazards. The remaining 60% are termed Grade III

Intermedi ate Hazards. Further, any buil di ng with dangerous ornamen
tation or parapets is given a classification of Immediate Hazard.

In cases of Immediate and Excessive Hazards, owner actions to
repair or demolish a structure must begin at the time of official
notice of condemnation. The ordinance required that owners of struc
tures classified as High Hazard were to be notified by the City of Long
Beach on or before January 1, 1984. At that time, they would be
advised to begin repairs or demolish the building. Owners of struc
tures determi ned to be i ntermedi ate hazards are not to be not ifi ed
until January 1, 1991.

In order to obtain a Hazard Index rating for buildings with more
than three stories, owners are advised to provide data concerning the
bUilding from a licensed structural or civil engineer. Failure to
provide the city with this information would cause the property to be
classified as an excessive hazard. The Department of Building and
Safety wi 11 notify owners concern ing hazard status of exi st i ng
buildings.

If a building owner makes partial repairs that upgrade a building
determined to be Excessive and High Hazard, the city may grant a delay
in the date by which complete compliance is required, even to the 1991
comp1i ance year. Pl ans for full or part i a1 repai r must be prepared by
1i censed ci vi 1 or structural engi neers or architects. Hazard grade
certifications for individual buildings are recorded with the City
Recorder. This is an attempt on the part of the City to inform prospec
tive property buyers of the earthquake hazard potential for those
buildings.

Seismic requirements of the Uniform Building Code of 1970 are the
accepted minimum standard for renovation of hazardous buildings.
Buildings are taken off the hazardous list as appropriate renovation
results in a building that can withstand the minimum seismic forces
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established for new buildings as stipulated in the 1970 Uniform

Building Code.

Figure IV-l presents the activity sequence required to implement

the 1976 ordinance. Table IV-l provides a brief comparative summary of
the differences in standards for the 1971 and 1976 ordinances.

Summary

In a recent interview, an official of the Building and Safety

Department stated that the 1976 code was a marked improvement over the

1971 code. First, bUilding hazard assessment under the 1971 code was

based upon a visual inspection by the building inspector. This inspec

tion proved to be highly subjective. Moreover, the 1971 code did not

require the use of shear values as an evaluation factor, but used only

percent of open space in the building as a basis for grading.

Generally, too much was dependent upon the inspector.

Second, the 1971 ordinance required soil mapping and soil factors

analysis to aid in the determination of risk. Officials believed that

this requirement did not provide a significant addition to information

already available; most buildings involved were small and soil condi

t ions were not, therefore, cons i dered part i cul arly important. Indeed,

only 12 of the buildings at risk were over five stories and thus

considered high-rise under the terms of the old ordinance. In addi

tion, the 1970 UBC, which was the basis on which the code was

developed, did not require use of soil considerations in determining

seismic resistance.

The 1976 revi sed ordi nance provi des for appeal s processes.

Evaluation and enforcement procedures are set forth in the code.

Should an owner fail to comply with regulations, the building official

must apply to the Board of Examiners, Appeals and Condemnation for an

abatement order to remove the nuisance. This board is composed of

seven pri vate citizens havi ng some expertise i n real estate, engi neer

i ng, construct i on or architecture. The owner is gi ven an opportunity

to appear at a public hearing where both sides, owner and city, present

pert i nent i nformat ion. The board then deci des the issue. If it con

curs with the building official, the owner is ordered to repair or

demol ish the structure. However, the board's decision can be appealed
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to the City Council. If the owner fails to comply, then the building
official initiates steps for revocation of the Certificate of Occupancy
for the building. Under some circumstances, the city may proceed to
demolish the building at the owner's expense.

The regulations provide flexibility for the owners of affected
buildings in meeting the requirements of the code. For example,
intermediate repairs can be made to reduce the degree of hazard,thereby
changing the grade to a less restrictive classification, thus delaying
the date for full comp1i ance. The hazard index can also be altered,
and the associ ated date for comp1i ance wi th buil di ng strength-eni ng or
demo1it i on deferred by changi ng the use or occupancy of the buil di ng,
vacating a portion of the building, or repairing critical structural
deficiencies.

A major criticism of the City of Long Beach's early approach was
from owners whose buildings had not been evaluated and classified.
They complained that they were unable to make investment decisions
because of the uncertainty surrounding the future their buildings.
Under the 1976 Code, all buildings have been graded and the owners
notified. With this knowledge, owners can now examine all possibil
ities, confident of the time periods within which they will be required
to meet the minimum seismic standards for their buildings. The city
has greater assurance that buil di ng hazards will be abated, thereby
improving the seismic safety of the community.
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FIGURE IV-l LONG BEACH EARTHQUAKE REHABILITATION ORDINANCE ADMINISTRA
TIVE SEQUENCE (ORIGINALLY 6/29/71) AMENDED 12/21/76, BASED
ON ANALYSIS OF CODE AND ADMINISTRATIVE REQUIREMENTS

(start 1/19177)

,j, 1 .. 8

BUilding official actions Owner actions

1 2 9

Buildings of three stories or less
(8100.8002) Buildings of four or more

~
stories: Notified to submit data

1 3 through licensed structural or
civil engineer or architect
(8100.8004,8013)

Evaluative primary structural
systems and other hazards or
potential hazards 1 10(8100.8002, .8003)

Engineering data submitted on

1 4 primary structural and other
hazards (8100.8003, 8013)

Visually inspect when needed
(8100.8002) No

1 5
@

11

Consider occupancy classification
and occupant level (8100.8002) Evaluate submitted engineering

data (eval. of primary structural

1
and other hazards; proposed

6 occupancy levels; evaI. of seismic
resistance of building with
requirements of UBC and dept.

Compare seismic resistance of specs.)
building to that required by USC
and department specs.
(8100.8002) 1 12

1 7 Accept hazardous index

Compute hazardous index

Vf'

Nlo(8100.8002)

~I

4
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Notices out
immediately
12/4/80

Grade I
excessive
hazard
(10%)
(8100.8003)

Notices out
immediately
12/4/80

No hazard
meets USC
requirements
(8100.8002)

171

(Continued)

cp Cip
13

Assign building to hazard grade
according to hazardous index
(8100.8002)

1
1 15 1 16

Grade II Grade III

rer intermediate
hazard hazard
(30%) (60%)
(8100.8002) (8100.8002)

1 1
Notices Notices
out by out by
3/4/81 3/27/81

1 1 18

141

10

Grade II & III owners partial
repair, change of occupancy or
use for higher rating. Public
information to buyers, sellers
& interested parties.

I
Grade II
(1/1t8)

I
Grade III
(1/9

1
/91)

19

Owners notified (notice of
corrective action) 8100.8004,
.8006,.8008, dept. specs.

1 20

Owner options:
60 days to provide plan of action
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(Continued)

~
.L 21 .L 22 .L 23 1-

1
24

Repair Time
certain to Partial repair for change of

Unsatisfactory
abandon & occupancy or use for higher

response or

demolish rating accepted (120 days to
no response

1
submit plans-extendable)

Hazard J; ~abated

25

Enforce code 1
r

1 26

Request abatement of public
nuisance, prepare record &
recommendation to Bd. of
Examiners, Appeals, and
Condemnation (8100.8012)

1 27 1 28

Owner notified I I Hearing
(8100.8009) (8100.8010)

.L T
.L 29 1 30 .L 31

Owner notified Continuance
of results Time specific to revoke certificate of hearing to

1 of occupancy & owner to allow owner
32 demolish (or city demolish at to perform

Owner appeal
owner expense) (8100.8012)

~
33 1

City council within 5 I Hazard abated
days or to court
(8100.8011)

I I
Appeal
accepted

~

Appeal
rejected

~
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TABLE IV-1 COMPARISON OF STANDARDS: 1971 AND 1976 LONG BEACH
EARTHQUAKE REHABILITATION ORDINANCE

Standard

1. Requires soil mapping to determine coupling
between structure and foundation rock.

2. Priorities for inspection and grading.

3. Lateral resistance or carrying capacity:

1971

Yes

Yes

1976

No

No

a. Requires repaired buildings to meet 1970 USC
standards. Current carrying capacity is based
on estimates made by building inspectors. Yes No

b. Actual lateral ability to withstand lateral
stresses are based on engineering calculations.
Engineer calculates maximum force to which the
building can be subjected prior to failure.
Buildings that have stood for ten years without
substantial damage are assumed to have lateral
strength as calculated from a look-up table. No Yes

4. Hazard rating:

a. Rating by type of construction for various
building components using a procedure established
in the ordinance. Yes No

b. Rating is based on a hazard index which is
based on bUilding use (present and potential)
and relative seismic capacity. Ordinance pre
scribes approximate percentage distribution of
building by each of three hazard grades. No Yes

5. Classification of buildings by occupancy. * Yes

* 1971 ordinance make reference to high density buildings by incorporat
ing the 1970 edition of the UBC occupancy categories, which are classi
fied by the number of people exposed.
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CHAPTER V
LOS ANGELES, CALIFORNIA

In terms of the potential for loss of life and property, the City
of Los Angel es was more vul nerabl e than Long Beach, so the passage of
the Long Beach earthquake hazard reduction ordinance in 1971 was viewed
with interest by Los Angeles officials, particularly in view of the
disastrous San Fernando Valley earthquake earlier that year. In
February of 1973, then-Councilman Thomas Bradley formally requested
that the Los Angeles City Council direct the City's Department of Build
ing and Safety to analyze the feasibility of the city adopting a
building rehabilitation program for seismic safety. The motion was as
follows:

WHEREAS, it is widely agreed among scientists that a major
earthquake along the San Andreas Fault is nearly i nevitabl e
within the next century; and

WHEREAS, the part i a1 or total collapse of many unrei n
forced masonry buildings in Los Angeles could be expected in
such a quake with great damage to human lives; and,

WHEREAS, the City of Los Angeles must take steps to adopt
a systematic long-term program to reduce the ri sk to lives by
repairing such buildings, phasing them out, or converting them
to low density uses;

I, THEREFORE MOVE that the City Council instruct the
Department of Building and Safety to report on the feasibility
of adopting such a program to reduce the risk to the safety of
the people of Los Angeles and that the Department be requested
to seek qual ifi ed independent consultants to evaluate such a
program, incl uding studying the City of Long Beach's building
safety codes to determi ne if they are feas i bl e in Los Angeles
(City of Los Angeles, 1973).

Nearly eight years would pass before Los Angeles would enact a
seismic hazard reduction ordinance. The following is an account of its
development.

The First Four Years: 1973 - 1977
Raising the Issues

The City of Los Angeles, a sprawling metropolis, is the second
largest city in the United States. In the early 1970's, many thousands
of old, unreinforced masonry buildings were still in use. Following
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the literal and figurative shock of the San Fernando Valley earthquake,
a primary concern of cty officials was to minimize, as rapidly as
pass i bl e, the potential for loss of 1ife from an earthquake. They
were, therefore, concerned with mi t igat i ng the ri sks associ ated with
old, hazardous buildings, many of which held very high concentrations
of people within their walls.

One such category of old, structurally outmoded buildings was aged
motion picture theaters. Early in the discussion concerning the poten
tial ordinance, these high-density, public-assembly buildings were

targeted for act ion. It was argued that an earthquake coul d result in

a seismic tragedy with injury and death to hundreds, perhaps thousands

of people, including a high proportion of children. It is alleged that

other reasons for early focus on these structures for hazard miti
gation was that many of the oldest theaters would probably be demol
ished rather than strengthened, and that many of the theaters in older,
poorer sections of the City regularly featured sexually explicit motion
pictures.

It was perhaps a mix of motives that led to a motion on October 8,
1974, more than a year after the original Bradley motion, that:

... the City Attorney be instructed to draft an ordinance to
require all existing motion picture theatres in the City of
Los Angeles to be brought up to today' s structural, wi ri ng,
and fi re hazard codes at the earl i est poss i bl e date (Snyder,
1974).

The City Council continued the motion. Debate and discussion
followed for months. The Association of Motion Picture and Television
Producers, Inc., was strongly opposed to the proposed regulation,
cit i ng the i nabil ity of theater owners to handl e the fi nanci a1 burden
of rehabilitation. The Association argued that:

Inasmuch as it is the mot i on pi cture theater whi ch is the
primary outlet for our product, and since many of our most
prestigious theaters such as the Chinese, Pantages, Paramount,
etc., would be among those affected ... we would oppose any
further ordinances which would make the operation of theaters
more costly or which would result in the closing of
theaters ... (Hunt, 1975).

Joining in strong protest to the proposed regulation was the Cali
fornia Society of Theatre Historians. This group felt that many of the
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buildings in question were part of the Los Angeles cultural heritage
and that they should be exempt from any danger of demolition.

After review, the General Manager of the City's Building and
Safety Department concurred with the need for the motion picture
theater ordinance and suggested at the April 23, 1975, City Council
meeting (now two years after the original Bradley motion and four years
after the San Fernando Valley earthquake) that a simi 1ar ordi nance be
developed for all other structures with large assembly areas. The City
Council decided that the matter was sufficiently sensitive to warrant a
public meeting and tabled further discussion until one could be held.

The public meeting was held ten months later, in January of 1976.
Arguments were heard from the public at large and from interested pro
fessionals. Following the meeting, the Conservation Bureau of the
Building and Safety Department was directed to draft an ordinance
"encompassing pre-1934 assembly buildings with unreinforced masonry
bearing walls amd containing over 100 occupants in the assembly areas."

It was decided subsequently to hold a second publ ic hearing in
April, the subject of which would be "Earthquake Safety for Existing
Buildings Housing Assembly Occupancies." During the second public
hearing, strong concern was expressed by members of the public concern
ing methods of financing rehabil itations to assembly buildings should
they become required. In April 1976, the President of the Board of
BUilding and Safety Commission wrote to the City Council voicing these
concerns. The letter, in part, read:

Almost all of these buildings are in the older and lower
income areas of the City and repairs to these buildings are
exceptionally expensive. It has been estimated that the cost
of structurally upgrading an unreinforced masonry building
approximates the cost of a new building [emphasis supplied].
Due to the fact that many of the neighborhoods are redl ined,
pri vate loans for repairs are not avail abl e, and most owners
are not abl e to carry such 1arge expenses on thei r own. . .
Socio-economic affect of legislation requiring massive removal
or repair without accompanying funding would be severe... in
the long run it is much cheaper in terms of dollars and lives
saved to spend money for prevention of a disaster, rather than
to wait for the disaster to occur and then spend enormous sums
for clean up, replacement, hospitalization, and other earth
quake abatement.
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Consequentl y, the Commi ss i on Pres i dent requested that the council

investigate and lobby for federal and state grants, low-interest loans,

or tax incentives so that unreinforced buildings could be repaired or

removed without causing undue financial hardships for owners.

Developing a Draft Ordinance

From January through April of 1976, several versions of a proposed

ordinance were submitted for council approval, but each time the pro

posals were returned to the BUilding and Safety Commission for clarifi

cation or change.

A continuing concern of the City Council was with deadlines

establ i shed in the draft ordi nances for bri ngi ng unreinforced masonry

buildings up to acceptable standards. Upon consideration, the

Conservation Bureau stated that although it was estimated that some

14,000 buildings were at seismic risk, only about 300 of these needed

to be dealt with on a "fi rst pri ority bas is" due to thei r "potential

for complete coll apse. " The bureau was opposed to any time extensi on

for repair of these 300, but believed that the owners of the remaining

buildings could have a time extension ranging from one year to two

years to apply for a permit and that the time for actually mitigating

the hazards associated with the individual buildings could be extended

from two to four years. It was the bureau's vi ew that cultural and

historical monuments could be repaired under state gUidelines for

rehabilitating historical buildings.

Another matter of concern to the City Council was related to the

use of a variety of structural mitigation methods to buildings beyond

those methods specified in early drafts of the ordinance. The

Conservation Bureau suggested that provisions could be incorporated in

the ordinance to provide for the use of alternative methods of design

and construct ion materi a1s, but that the alternat ive approaches that

might be permitted should meet standards equivalent to code

requirements (City of Los Angeles, 1976).

In May of 1976, the city's Legislative Analyst presented the City

Council with a draft of the ordi nance that incorporated the above and

combined motion picture theaters with other buildings where the

assembly occupancy load was 100 or more persons. It was estimated that
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enforcement costs of approximately $150,000 per annum would be offset

by fees, except for about $35,000. The Conservation Bureau urged that

the proposed ordinance addressing the 300 most hazardous structures be

adopted immedi ately, and that abatement regul at ions shoul d be adopted

in the near future for all pre-1934 unreinforced buildings. Bureau

staff stated they considered this a matter of high priority, and that

their view was shared by the Structural Engineers' Association of

Southern California (SEASC), the State of California Seismic Safety

Commission, and members of local state educational institutions.

In a letter to the Building and Safety Committee, SEASC urged

rapid passage of the ordinance, suggesting that it was "the logical

fi rst step toward implementing" the Sei smi c Safety Pl an adopted by the

Los Angeles City Council the year before, in September of 1975. The

association of engineers cited the following paragraph from the plan:

A major seismically-related problem faced by the City is the
strengtheni ng or abatement of exi st i ng earthquake hazardous
buildings. Recognizing the potential for massive economic
dislocations that would result if a full-scale program were
i nst ituted at one time, the Pl an recommends that pri orit i es
for abatement be set based upon method of construction, hazard
to life, occupancy, physical condition and location. A system
atic time-phased program that begins now could result in
hazard abatement within the life of this Plan. Ongoing City
programs that result in the removal of hazardous buil di ngs
from the scene, although at a much slower rate, are also
recommended for continuance (City of Los Angeles, 1975, p.3).

Dealing With Multiple Interests

The safety of city residents was a primary concern of the members

of the Buil di ng and Safety Committee, but the fi nanc i a1 burden for

rehabilitation that would be imposed on the owners of these old build

ings could not be ignored. The committee questioned the City Attorney

as to whether it woul d be const itut i ona1 for the city or other 1eve1s

of government to provi de loans to churches and pri vate bus i nesses to

finance the rehabilitation of their buildings to reinforce them against

earthquakes, and about the legal impl ications of developing a program

for testing buildings to determine their capacity to withstand earth

quakes. The City Attorney reported that loans could be prOVided to

private businesses for the purpose of reinforcing their buildings
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aga i nst earthquakes, but that loans coul d not be made to churches or

other buildings used primarily for sectarian purposes.

Meanwhile, the Legislative Analyst's Office was researching other

possible means for providing financial assistance to building owners,

and other officials worked on the problems associated with enforcing a

regulation for rehabilitating hazardous structures and and with alterna

tives to costly methods for diminishing seismic risk to citizens,

including interim solutions.

On October 1,1976, an interim solution was proposed. The city's

Building and Safety Committee directed the City Attorney to prepare an

ordinance requiring that conspicuous warning signs be placed on hazard

ous structures and di rect i ng that they remain there unt il the sei smi c

hazard associated with the building was eliminated. This action trig

gered a rash of cit i zen protests. Apartment house owners, the Holly

wood Chamber of Commerce, private attorneys, owners of commercial

properties, and Howard Jarvis, representing the Apartment Association

of Los Angeles County, Inc., all voiced angry objections, arguing that

the ordinance was a threat to the right of property ownership, the

ri ght to operate bus i nesses, and the ri ght to a means of 1i ve1i hood.

One property-owning attorney provided 13 arguments against the posting

of such signs or the adoption of a rehabilitation ordinance:

The proposed ordinance is a direct attack on the poor... on
senior citizens ... on every tenant in the city...makes it
impossible for the owners of and investors in the older build
ings to comply with it. .. would put tremendous upward pres
sure on rents in the City. . create unimaginable voter
unrest . . . create great investor unrest. . . attacks buil d
ings which have stood safely for fifty years or more and have
demonstrated they are reasonably safe. . . woul d . . . confi s
cate private property, and thus be subject to attack as uncon
stitutional ... takes no account of the geographical area or
strength of individual buildings... It is irrelevant that
the ordinance will not take effect for ten years ... The pro
posed ordinance is unfair and unjust to me, as well as to
other building owners... The proposed ordinance is unfair
and unjust to those in most need.

While many of the arguments were presented emotionally, there was

no question that some very real citizen concerns were being expressed.

At the time of the proposal, the Hollywood area was in the midst of a
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major revitalization effort. Three thousand of the unreinforced

masonry buildings at issue fell within this community's borders, and

the Chamber of Commerce was concerned that demolishing them would

result in substantial loss of property taxes, added weHare probl ems

due to lost jobs, increased insurance rates, reduced potential for

future sales of the buildings, and financing problems for upgrading or

rebuilding the structures. The City had intended that posting the

signs would simply warn residents who were at risk prior to the time

when rehabil itat i on work woul d begi n, but the owners bel i eved that the

signs themselves would cause tenants to stop paying rent during the

same period that the owners would be required to expend large sums for

reconstruction.

Not everyone was opposed to the proposed ordinance, however;

positive reinforcement came from the Los Angeles Chamber of Commerce,

the Chairman of the State Historical Building Code Advisory Board,

private citizens, and members of the U.C.L.A. engineering faculty.

Those who supported the ordinance did not ignore the economic factors,

but bel i eved that the hazards were suffi ci ently great to warrant the

socioeconomic costs. Alfred Ingersoll, a distinguished civil engineer,

in voicing his support, said that efforts toward seismic structural

safety had been thwarted, time and again, by those who would be

burdened by the expense of strengthening or replacing the old

buildings.

Intensifvino the Political Debate

On November 1, 1976, the City Attorney's Offi ce submi tted to the

Building and Safety Committee of the City Council a draft of an

ordinance amending the Los Angeles Municipal Code to require posting

the controversial signs and repair or demolition of earthquake

hazardous buildings. Due to the earlier public outcry, the Council

tabled the proposal until a public hearing could be held. In early

December, more than 100 i nvitat ions were mail ed to interested persons

advising them of a public hearing scheduled for December 16. In the

interim between the mailing and the hearing, Howard Jarvis of the

Apartment Associ at i on of Los Angeles sent a 1etter to "All Owners and

Operators of Brick Buildings in the City of Los Angeles," indicating
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that his association "is leading the fight against this ordinance."

His letter listed four reasons for opposition:

1. Two-thirds of all brick buildings built before the 1933s
face demolition.
2. Costs of repair would be an amount equal to 80% of the
replacement cost of the entire structure [emphasis added].
3. Ordinance adoption would cause cancellation of most
liability insurance policies.
4. No one is either going to buy or maintain, or be able to
sell or finance, buildings scheduled for demolition (Jarvis,
1976) .

The ordi nance, as presented to Council in December, st i pul ated

that buildings would be considered earthquake hazardous if the bUilding

had been constructed or was under construction prior to October 6,

1933, and if the building had, on the effective date of the ordinance,

unrei nforced masonry wa11 s whi ch provi ded vert i ca1 support for a fl oor

or roof, and if the total superimposed load was over 100 pounds per lin

eal foot. Single-family dwellings were not covered by the ordinance.

The proposed ordinance described a sequence of action by city

officials once a structure was determined to be hazardous. First, the

owner was required to post a sign warning occupants of the earthquake

hazard associated with the bUilding. Second, the owner was required to

maintain the sign until the building is "repaired to conform to the

horizontal force requirements of the Building Code in effect at the

time a building permit is issued to make such repairs." Third, if the

repa irs were not made, the owner woul d have to demo1ish the buil di ng

not later than January 1, 1987.

The draft was available to those present at the December 16 pUblic

hearing. At the hearing, the City Attorney discussed the legal

ramifications of the proposed ordinance, indicating, in response to

questions, that "the proposed ordinance is an exercise of the City's

police power" and does " ... not constitute a taking of property for pub

lic use for which compensation must be paid." While the City Attorney

recognized the real economic problems which could result for owners

from enforcement of the ordi nance, the 1ega1ity of the ordi nance di d

not appear to be in question.
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Seeking Clarification and Facts

Following the hearing, the City Council requested additional

research and cl arifi cat ion, the results of whi ch were to be presented

at a special meeting on December 22, 1976. The Chief Deputy of the

State of California Insurance Department and representatives of private

insurance firms were invited to attend in order to provide information

rel ated to the poss i bi 1ity that insurance costs woul d be increased if

buildings were designated as seismically hazardous. The Conservation

Bureau of the Department of Building and Safety was charged with

presenting a report on the economic impact of the ordinance, and the

City Attorney was directed to provide information about the city's lia

bil ity if steps were not taken to requi re the renovat i on of pri vate ly

and publicly owned bUildings to make them earthquake-resistant.

At the meeting, the Conservation Bureau presented preliminary

findings based upon a random sample of 200 bUildings inspected by city

staff. Based upon this sample, it was estimated that approximately

14,500 businesses employing 75,000 people were operating in

unreinforced masonry structures, and that 9,300 businesses (48,800

employees) woul d face permanent rel ocat i on if these buil di ngs were to

be demolished. Approximately 72,000 people were estimated to live in

dwelling units whidl would be affected. Of these, 46,300 people would

have to be relocated permanently. The residential vacancy factor in

the bUildings exceeded 15%.

The report assumed that attrition would account for a reduction of

about 4,000 unrei nforced masonry buil di ngs over the ten-year peri od

during which the ordinance would be implemented and that 50% of the

remaining buildings would be repaired at a cost of some $660 mill ion.

Demol ition costs for the remaining 5,000 buildings were estimated at

$67 million. Two additional points were addressed: the total esti

mated market value (1976) for the 14,000 structures was about $840

million, and over 20% of the buildings surveyed for a 1961 city

ordinance requiring mitigation of hazardous parapets had since been

destroyed.

The City Attorney (1976) reported that there was some possibility

that the City could be held liable in the event of a seriously damaging

earthquake "where it has pri or knowl edge of unsafe condit ion ... actua1
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liability, however, could only be determined under the specific facts
which pertain at the time of injury."

The cul mi nat i on of the speci a1 meet i ng was the schedul i ng of yet
another publ i c meeting for January 6, 1977. It was deci ded that the
press woul d be gi ven suffi ci ent advance notice of the publ i c heari ng
date to provide as many citizens as possible with sufficient prior
notification. Additionally, the City Attorney was directed to prepare
another report on the liabilities of property owners relative to
seismically hazardous buildings.

Continuing Concern by Building Owners
Public commentary at the January, 1977, meetings essentially

restated ori gi na1 concerns about the costs of rehabil itat i on and the
social and economic consequences of the proposed ordinance to a part of
the city that was already economically disadvantaged. In addition,
property and business owners were disturbed about the negative effects
of the warning signs that were to be posted conspicuously on the
affected properties. Comments included statements such as:

"To give a 10-year time to comply with a code is one
thing, but to jeopardize our business by requiring a sign of
this nature is unfair ... "

" ... even conceding that the proposed ordinance were
meritorious, which we do not, how much safety can we afford?"

"The income from our building pays for most of my 94
year old Mother's expenses in a convalescent hospital, and so
far, we have been able to keep her off of welfare. I am
wi 11 i ng to make any necessary and/or reasonabl e repairs to
make our building safer, but I do not agree with the idea of
posting signs on the bUildings."

Cit i zens also expressed thei r concerns about the uncertainty of
the earthquake hazard in Los Angeles:

"Now I've heard everything! Our brilliant City Council
is going to tear down 14,000 bUildings because there might be
an earthquake that might knock these buildings down and the
people might get hurt."
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"So you're going to knock them down first and leave them
(the people) homeless instead. That's like cutting off your
arm so then you won't ever have to worry about breaking it!"

"Are you gentlemen playing with all your marbles?"

The Los Angeles City Council was faced with a very difficult
choice. Fourteen thousand structures were known to represent a signifi
cant seismic hazard to many thousands of city residents. Professionals
in the geophysical community were cautioning Southern California of the
fact that time was running out before a seismic catastrophe would
occur. Almost four years had gone by since the initial motion by Tom
Bradley to initiate an abatement program for pre-1934 seismically
hazardous buil dings. Numerous drafts of proposed ordi nances had been
submitted by city staff and all had been found want i ng. Fi ve publ i c
hearings had been held in which property owners raised important and
emotionally charged issues. The entire subject was becoming
politically volatile.

Postponing the Decision
The City Council requested a summary of the history of the

proposed ordinance from the Building and Safety Committee. This was
presented at the end of January, 1977. After a comprehensive review,
the Council's Committee studying the matter said:

We believe that a balance should be maintained between
our concern for the public's safety, on the one hand, and the
economic survival of a segment of the public, on the other.

In view of the above, we recommend as follows:
(1) That the Department of Building and Safety conduct a
city-wide survey, over a period of two years, for the
purpose of identifying and cataloging all pre-1934
unreinforced masonry bearing wall buildings, except one
and two-family dwellings.
(2) That the Building and Safety Committee be instructed
to appoi nt a speci a1 study committee, under the
chairmanship of the Department of Building and Safety,
to develop a comprehens i ve earthquake safety ordi nance
for all pre-1934 unrei nforced masonry beari ng wall
bUildings, except one- and two-family dwellings.
(3) That the Planning Department be instructed to review
impact upon the environment of such an ordinance ...
and to prepare an appropriate environmental report.
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(4) That the City Council request our Congressional
del egat i on to seek fi nanci a1 ass i stance to rehabil itate
buil di ngs pri or to a di saster rather than after the
fact.

We further RECOMMEND that the accompanying ordinance
[the current draft] not be presented [for Council consider
ation at this time] [emphasis added].

Following receipt of this Committee report, the City Council held

two additional public hearings. Owners of unreinforced masonry

apartment, commercial, and industrial buildings reiterated citizen

concerns. Others, such as James Slosson of the State Sei smi c Safety

Commission, recommended adoption of the ordinance. A motion was made

to approve a two-year study as recommended by the Building and Safety

Committee. The council approved the motion. Mayor Bradl ey concurred

in the decision and transferred $81,680 for implementation of the study

on February 1, 1977. The mot i on was 1ater amended (February 17) to

limit the study to one year.

The Second Four Years: 1978 - 1982

Fact-Finding and Rethinking

Within ten months of the request for the study, a prel iminary

draft of an ordinance entitled "Earthquake Hazard Reduction in Existing

Buil di ngs" was completed by the Earthquake Safety Study Committee. The

draft was presented to the City Council in December of 1978. The pro

posed ordinance would apply to unreinforced masonry bearing wall build

ings constructed prior to aseismic code requirements incorporated into

the Los Angeles building code in October of 1933. Detached residential

buildings with fewer than five dwelling units would be excluded from

the requirements for seismic strengthening.

In addition to establishing structural requirements for strengthen

ing the seismic resistance of URM bUildings, the ordinance established

a comp1i ance program to extend over a ten year peri od, all owi ng for

appeals and time extensions for hardship cases. Notification for com

pliance was to be based on a priority system. Compliance would be

required to begin in six months for high-risk buildings (large open
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buildings with 100 or more occupants used more than 20 hours per week),
in 18 months for medium-risk buidlings (any building with 20 or more
occupants if not an essential building or a high-risk building), and
five years for low-risk buildings (all other buildings if not an
essential building). A class of structures was defined as Essential

BuUdings: these were buildings required for emergency use immediately
following an earthquake (hospitals, communication centers, fire
stations, and police stations). Strengthening of these buildings would
have to begin as soon as the owners were notified of structural
deficiencies.

Subcommittees of the Ci ty' s Earthquake Safety Committee concerned
wi th eva1uat i ng impacts of the proposed ordi nance and with techni cal
cons iderat ions had met frequently duri ng the year. The subcommittees
recommended several topi cs for counci 1 cons iderat ion. First, no
reasonably accurate information was avail abl e concerning the probabl e
costs of rehabilitation and, therefore, no data were available concern
ing the financial impact of the ordinance. Second, although many ideas
had been suggested for financing repairs, no solid recommendation had
emerged. The subcommittee believed that the Council should defer enact
ment of the ordinance until a financing plan was available. Third, no
massive increases in insurance premiums had occurred in Long Beach
following enactment of that city's seismic ordinance; however, only 800
buildings were involved. While 800 buildings might not occasion rate
increases, the large number of unsafe buildings in the Los Angeles
inventory mi ght result in substantial increases in insurance premi urns.
Fourth, the subcommittees were unable to find a definitive way to help
finance relocation of residents or commercial building tenants. Fifth,

it was concluded that there was a high probability that rents would be
increased by owners to offset the cost of repairs. Since a significant
number of the affected tenants were elderly or poor or both, this posed
severe social problems. Sixth, because Proposition 13 had been passed,
it was unlikely that municipal tax revenues could be used to any great
extent to help with relocation or subsidized housing to help deal with
the probl ems generated by passage of the ordi nance. Moreover, the
possibility existed that businesses located in pre-1933 bUildings would
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move out of the city entirely, rather than face tenancy interruptions

or rehabilitation costs.

Finally, the Subcommittees identified several topics deserving

further consideration, but which would require legislative action at

either the state or federal level. These included the possibility of

enacting tax incentives for owners who engage in rehabil itation work,

creation of low-interest loans for rehabil itation work, and providing

incentives for new bUilding construction following demol ition of the

old building.

During the eight years since the ordinance had been first pro

posed, a great deal of i nformat i on had been developed concern i ng the

possible problems of implementing a seismic ordinance, but the issues

had not changed: the threat to life and safety from the URM buildings

was serious, disadvantaged persons were at risk, and no financing

program was immediately available. The sheer duration of the develop

ment of the Los Angeles ordinance was taking a toll. Urging swift

adoption, Charles Richter, developer of the seismic Richter Scale, said

"I do not overlook problems of relocating present occupants, nor the

loss of income to property owners; but these poi nts are secondary to

the obvious issue of 1ife and death. Central Los Angeles should be

treated as a potential disaster area before it becomes an actual one"

(1979).

On November 27, 1979, the Building and Safety Committee sent

invitations to yet another publ ic hearing to all those who had shown

either positive or negative interest in the passage of the seismic

ordi nance. The heari ng was hel d on Saturday, December 1, to "further

cons i der the proposed Earthquake Safety Ordi nance whi ch woul d provi de

for mandatory rehabilitation of about 8,000 unreinforced masonry

buildings built prior to 1934."

Developing Data on Costs and TechnoloQY

Since the ordinance had been first proposed, the total number of

URM structures at risk continued to decline as a result of attrition

resulting from redevelopment, street widenings, and normal building

replacement. Three old buildings had been scheduled for demolition in
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1978 because they stood in the path of a planned street-widening
program. However,the city agreed to postpone the planned roadwork in
order to allow Ben Schmid and other engineers with a continuing
interest in the probl ems of rehabil itat i ng unrei nforced masonry
buildings, on behalf of the Structural Engineers Association of
Southern California's Hazardous Buildings Committee, to test hypotheses
concerning ways to reinforce such structures. The committee also
persuaded the City of Los Angeles to donate the three buildings for
testing purposes.

Until then, possible methods for rehabilitating such bUildings had
been mostly theoretical; the absence of very much empirical information
had contri buted to the uncertainty about the costs of rehabil i tat ion.
Grants from several private sources were arranged so that the necessary
work coul d be done by students from Cal iforni a State Uni versity, Los
Angeles. The results of these efforts eventually smoothed the way for
the enactment of both the Los Angeles and the Santa Ana seismic
regulations, but in late 1979, the political climate in Los Angeles was
too sensitive for the findings to have a major impact on council
deliberations.

At the December 1 publ i c heari ng, city staff presented attendees
with a fact sheet on the proposed ordinance. The fact sheet detailed
the four categories of buildings (Essential, High Risk, Medium Risk,

and Low Risk BUildings), and the proposed compliance schedule for
each. The staff announced the creation of a special steering committee
on financing and an ad hoc committee which would, early in 1980,
complete a study to estimate the costs of compl iance. This latter
study, of course, was greatly aided by the results of the experimental
rehabilitation work on the three old buildings. The city's staff asked
participants at the public hearing to consider four issues:

1. Can the city, which has this information, ignore its moral
and legal responsibility to protect the lives of its
citizens to the best of its ability?

2. Can the city in good conscience mandate a program for land
lords, most of whose tenants are in the lower income
categories, that involves costly rehabilitation?
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3. Can the city in good conscience dislocate people from
their affordable housing either temporarily or perma
nently, real izing both the cost of rental housing and a
very low vacancy rate?

4. Shoul d the City of Los Angel es decide not to enact the
proposed ordi nance due to the 1ack of sol ut ions for the
previous two concerns, does it then become liable in the
event of a disaster for being conscious of the problem and
still not taking any action?

The issues had not changed appreciably since the inception of the

city's deliberations on pre-1934 seismically hazardous buildings. Yet

indecision was still the order of the day. No conclusions were reached

at the hearing.

The concern over the costs of rehabilitating the unreinforced

masonry buildings continued, but the cost study commissioned by the

City Council was nearing completion. In May of 1980, the consulting

engineering firm of Wheeler and Gray submitted its report, "Cost Study

Report for Structural Strengtheni ng Us i ng Proposed Di vi s i on 68 Stan

dards," to the city (Division 68 is the portion of the Los Angeles City

Ordinance dealing with earthquake hazard mitigation in existing

buildings). The study, based on evaluations of a number of different

types of buildings, suggested fairly reasonable rehabil ition costs per

square foot: $5.65 for a four-story apartment building; $11.00 for a

building with apartments over a light industrial operation; $7.90 for a

one-story warehouse; $7.15 for a one-story warehouse with a mezzanine,

and so forth (see Table V-I).
In mid-July, the City Council's Building and Safety Committee met

to assess the probable costs associated with implementing of the

proposed sei smi cord i nance based upon the Wheeler and Gray fi ndi ngs.

The committee determined that the average strengtheni ng cost equalled

21% of the replacement cost of the buildings studied, but would be only

about 15% of the replacement of apartment buildings. Using these

figures, and assuming a 15-year amortization period, the committee

computed monthly costs per unit ranging from $21 to $87, depending on
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current interest rates and the size of the housing unit (see Table V
2). The Building and Safety Committee concluded:

... the use of the proposed ... earthquake standards wi 11 reduce
the strengthening costs from a previously estimated 70% (using
1980 earthquake standards for new construction) to
approximately 20% of the repl acement costs. These earthquake
strengthening costs would be shared jointly by the tenants and
owners with possible help from the government in the form of
low interest loans. In addition ... the value of buildings
strengthened to Division 68 standards will increase, however
[sic] the amount of increase is difficult to determine at this
time.

The lessons learned from the SEASC work on the three old build
ings, i ncl udi ng newly devi sed methods for rehabil itat ing unrei nforced
masonry structures, and the Wheeler and Gray cost studies had paid
dividends to the city. Not only had better methods been developed for
rei nforci ng such bu il di ngs, but it coul d be shown that rehabil itat ion
costs would be significantly lower than the 80% of replacement costs
originally suggested by Howard Jarvis several years before and, indeed,
below the costs originally feared by the owners.

While the research on techniques and costs analyses was being
developed, concern had been voiced concerning the need for special
consideration for- unreinforced masonry buildings if they were deemed to
have significant cultural or historical value. It was proposed that an
exception be incorporated in the seismic ordinance to provide that such
buildings would be dealt with under the existing State Historical
BUilding Code.

Adjusting the Proposed Ordinance
In August of 1980, a suggestion was offered by the Department of

Building and Safety to lessen the financial and social impacts of the
proposed regulation. The department suggested a "dual time-phased
concept" for compliance. This would provide owners with a choice.
They could either strengthen their buildings to conform to the
ordinance within three years of notification or, if they anchored
unrei nforced masonry walls properly with in one year of not ifi cat i on,
depending on the building classification, an additional four to ten
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TABLE V-I COST ESTIMATES FOR COMPLYING WITH SEISMIC STANDARDS REQUIRE
MENTS FOR FIVE UNREINFORCED MASONRY BUILDINGS, 1980 *

Building
Description

No. of
Stories

Construction Cost** Project Cost***
Total Per Sq. Ft. Total Per Sq. Ft.

Apartment
33,400 sq. ft. 4 $190,000 $ 5.67 $208,000 $ 6.22

Apartment and
Industri a1 Use
17,200 sq. ft. 3 189,000 11.02 207,000 12.08

Warehouse
6,400 sq. ft. 50,400 7.90 55,600 8.70

Industrial
10,800 sq. ft. 1 + mez. 78,300 7.15 86,000 7.90

Commercial
14,000 sq. ft. 2 135,000 9.66 148,000 10.60
----------------------------------------------------------------------
Average
16,400 sq. ft. $129,000 $ 7.87 $141,000 $ 8.60

*Based on April 1980 dollars.
**Includes contractor's profit, overhead, and contingencies.

***Includes engineering, testing, and bUilding permit fees.

(Wheeler and Gray, 1980)

years would be permitted for full compliance. All notices, regardless
of building classification, would be sent to owners within four years
of ordinance adoption and all bUildings would be scheduled for
compliance or demolition within 15 years (See Table V-3).

The dual compliance scheme was approved by the Building and Safety
and the Pl anni ng Departments and, duri ng the fi rst week of December,
1980, the City Attorney was directed to draft what was hoped to be the
fi na1 vers i on of the sei smi c safety ordi nance for the abatement of
hazardous structures in the City of Los Angeles.
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TABLE V-2 ESTIMATED COST IMPACT PER MONTH ON REHABILITATED DWELLING
UNITS BASED ON COMPLIANCE WITH PROPOSED STANDARDS FOR THE
LOS ANGELES ORDINANCE REQUIRING STRENGTHENING OF UNREIN
FORCED MASONRY BUILDINGS *

Assumed Interest
Rate

Cost per Unit Per Month**
600 Sq. Ft. Unit 1000 Sq. Ft. Unit

0%

3%

10%

15%

$21

26

40

52

$34

43

67

87

*Based on $6.20 total cost per square foot (1980 dollars).
**Rehabilitation costs amortized over 15 years.

(City of Los Angeles, 1980)

On December 10, 1980, the the City's Planning Department submitted
its compl eted Envi ronmenta1 Impact Report along with a "Statement of
Overri di ng Consi derat ions." The statement i ndi cated that there may be
significant environmental effects from the implementation of the
proposed earthquake hazard reduction ordinance, including a reduction
of housing stock, dislocation of tenants, impacts on commercial and
industrial facilities, and loss of irreplaceable cultural resources.
However, said the Planning Department, the social, economic, and other
benefits of the proposed ordi nance outwei ghed the prospective costs.
The report indicated that the following benefits would derive from
enacting the ordinance:

1. The hazard to life in the event of a major earthquake would
be substantially alleviated, with perhaps a five-fold reduc
tion in anticipated casualties.

2. Buildings that might
beyond repair under
expected to sustain
serviceable.

otherwise collapse or be damaged
moderate ground shaking could be
only moderate damage and remain
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3. Essential facilities that are within the scope of this
proposal and needed to cope with the immediate effects of
an earthquake woul d be more 1i kely to survi ve the
earthquake in a functional condition.

4. Buildings not worth repairing would eventually be demol
ished, conceivably making the land available for more
productive use.

5. Rehabilitation of the older buildings could make them and
thei r nei ghborhoods more attractive, improvi ng thei r
competitive position relative to newer areas.

6. The needed repair or demol ition of 8,000 buildings would
provide work for the construction industry.

Bringing it All Together
In the eight years since Councilman (and subsequently Mayor)

Bradley had first introduced a resolution to begin serious action on an
unrei nforced masonry bui 1di ng earthquake hazard mit igat ion ordi nance,
the process had become intensely politicized. Seismic specialists,
engi neers, and other sci ent i sts pressed for an ordi nance; 1andl ords
and owners lobbied hard against one, enlisting when possible the help
of tenants concerned more about rent increases than about seismic
safety. Just as in Long Beach--where the city's chief building
official, Edward O'Conner, and his successors, including Eugene Zeller,
worked unceasingly as inside advocates to help ensure passage of an
effective municipal policy--Los Angeles had its inside advocates.
Although many inside the city government, including Earl Schwartz and
others, worked hard for passage of an ordinance. Councilman Hal
Bernson should be noted for his role as an inside advocate. Bernson,
who headed the Council's Building and Safety Committee during the
critical periods of policy development and whose own district had been
hardest hit by the 1971 San Fernando earthquake, worked dil igently as
an advocate of sei smi c safety and shoul d be credited for an i nstru
mental role in passage of the ordinance.
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TABLE V-3 PROPOSED DUAL TIME-PHASED CONCEPT FOR REHABILITATING UNREIN
FORCED MASONRY BUILDINGS IN LOS ANGELES, 1980

Building
Cl ass ifi
tion

Years to
Notifica
tion

Years for Full
Compliance*

or Years to
Insta11

Anchors*

Years for
Full

Compliance*

I Essential o -1/4 3 4
(100)

II High Risk 1/4 - 1 3 6
(1800)

III Med. Risk:
over 100 occupants

(1600) 1 - 1 3/4 3 8
III Med. Risk:

50 to 100 occupants
(1700 ) 1 3/4 - 2 1/2 3 9

III Med. Risk:
under 50 occupants

(1600) 2 1/2 - 3 1/4 3 1 9
IV Low Risk 3 1/4 - 4 3 1 10

(1000)

Numbers in parentheses indicate estimated number of URM buildings it
that category.
*Computed from date of official notification.

(City of Los Angeles, 1980)

The City of Los Angeles was coming close to adopting a municipal
pol icy to require seismic strengthening of URM buildings. On December
16, 1980, another public hearing was held, during which the City
Council heard from those opposed and those in favor of the new draft of
the ordinance as submitted by the City Attorney. The Wilshire Chamber
of Commerce requested a deferment to allow additional time for study of
the Environmental Impact Report. A motion for a 30-day extension was
made, but failed to carry, so the council voted on the First Reading of
the ordinance. The vote was 11-3 in favor; however, since a unanimous
vote had not been obtained, counci 1 by-l aws necessitated that a Second
Reading take place one week later on December 23.
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For the December 23 council meeting, the Building and Safety

Committee once again prepared a summary of the history of the delibera

tions on the ordinance in which they told council members that "the

Special Earthquake Safety Study Committee spent two years of study

involving several hundred hours of work and many meetings with

engineers, architects, geologists, seismologists, property owners and

tenants. " The summation remi nded the council that the United States

Geological Survey had predicted "catastrophic results if a major

earthquake hits the Los Angel es area" and that such an event coul d

result in 12,000 fatal ities and 48,000 injuries, most of which would

occur in "unsound, unreinforced masonry buildings such as .•. covered by

the ordinance." The council was reminded of the cost findings of the

Wheeler and Gray report, and of the fact that "a representative of (a

major local bank) stated that financing of these buildings would be

made available by lending institutions."

Many interested citizens attended the meeting and wished to speak

on the subject. There was not enough time for all those who wished to

speak, so the meeting was continued to the next day, December 24.

There was still not enough time for all those who wished to speak, so

the meeting was continued to January 7.

On January 7, 1981, the Second Readi ng of the ordi nance took

pl ace. Council man Snyder of the 13th Di stri ct requested a number of

revi s ions and moved that a new draft of the ordi nance be prepared to

reflect these. The motion failed by a tie vote of 6-6. A brief public

hearing was then held, during which those opposed to the ordinance

voiced objections related to excessive rehabilitation costs, rent

increases caused by rehabilitation, tenant displacement, and possible

reduction in the number of living accommodations in the city as a

result of demol ition. Persons speaking in support of the ordinance

noted the inevitability of an earthquake in Los Angeles, the

reasonableness of the proposed ordinance in terms of compliance times,

and the fact that the costs incurred might not be as great as had been

anticipated.

Following this last opportunity for public comment, the council

voted on the Second Reading of the ordinance, passing it by a vote of

11 for and 3 against. The ordinance was transmitted to the mayor. The
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City of Los Angeles finally got an ordinance for mitigating the
earthquake hazards posed by unreinforced masonry buildings.

The ordinance, as finally passed, had as its purposes to establish
minimum earthquake standards for existing buildings and to reduce risk
of death and injury in the event of an earthquake. The ordinance
applied to all pre-1934 unreinforced masonry buildings except for
detached residential buildings having fewer than five dwell ing units.
Four rat i ng cl ass ifi cat ions were establ i shed to determi ne pri orit i es
for enforcement. BUilding owners were required to hire a licensed
engineer or architect to determine the building's earthquake defi
ciencies and to structurally alter the deficiencies to meet established
standards. Generally, the standards imposed by the ordinance reflected
the standards in effect in the city from 1940 to 1960 and were approxi
mately 50% to 70% of the 1980 Los Angeles Building Code requirements
for new construction.

The dual time approach was incorporated into the ordinance, but no
prOVl s1ons for fi nanci a1 ass i stance were i ncl uded. Owners who
i nsta11 ed wall anchors, whi ch woul d reduce substantially ri sks to 1ife
safety, would have additional time to comply with all structural
requi rements. Owners were to comply based on pri ority cl ass ifi cat ions
assigned buildings: essential and h7'gh-occupancy buildings were
scheduled for earliest compliance. Low-occupant buildings were to be
last. An appeals process was established.

Finally, the ordinance recognized the lateral resistance of the
existing structure by including allowable design values for materials
and by providing testing procedures for evaluating the strength of
masonry walls.

The administrative process for implementing the 1981 Los Angeles
ordinance is included as Figure V-I.
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CHAPTER VI
SANTA ANA, CALIFORNIA

Seismic risk from unreinforced masonry structures is much lower in
the City of Santa Ana than in Los Angeles or Long Beach because fewer
than 200 such bUildings existed in the city in 1980 and only 50 of
those were considered to be high-risk buildings. Nonetheless, on Febru
ary 19, 1980, the City Council of Santa Ana adopted, by unanimous vote,
an ordinance intended for "Earthquake Hazard Reduction in Existing
Buildings" to the Municipal Code (Ordinance No. N.S. 1518, Article XI).

The stated objective of the article was to: "... promote public
health, safety and welfare by reducing the risk of death or injury that
may result from the effects of earthquakes on unrei nforced masonry
bUildings." The ordinance established minimum seismic structural
requirements, and outlined procedures and standards for identifying and
cl ass ifyi ng unrei nforced masonry bui 1di ngs based upon bui 1di ng use and
occupancy.

During the development of the seismic strengthening ordinance, the
City of Santa Ana was involved in, and strongly committed to, a plan
for community redevelopment. The redevelopment project was pivotal in
the emergence of the seismic ordinance. Seventy-six percent of the
high-risk structures identified in preliminary seismic studies were
located in the redevelopment area.

This chapter traces the development of the Santa Ana seismic
ordinance, reviews the relationship between the policy and the downtown
rehabil itation program, and examines the circumstances which led to a
substantial revision to the ordinance. The Santa Ana experience is
demonstrative of a community that learns qUickly from the experience of
the pi oneers and earl y innovators, adopt ing and adapt i ng those i nnova
tions to meet its specific needs.

Redevelopment and Seismic Concerns
The City of Santa Ana remained relatively sparsely populated from

its incorporation in 1869 until the 1960's. However, from 1960 to
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1980, the city's population increased more than 85% from 100,350 to

186,800. Santa Ana, the seat of Orange County government, did not grow

as fast as the balance of the county, which tripled in population

between 1960 and 1980 from 634,000 to 1,854,000. This dramatic growth
created problems for city and county leaders, not the least of which
was the question of how and where to house burgeoning city and county
admi ni strat i ve offi ces that had outgrown thei r facil it i es. Moreover,
the major portion of those offices was in the oldest bUildings in the

city civic center, and many were in unreinforced masonry buildings.

A number of similar buildings in the civic center had failed in

the 1933 earthquake, although they were located some 25 miles from the

epi center of the Long Beach earthquake. Three persons di ed in Santa

Ana and, according to newspaper accounts at the time, "practically

every business block in the downtown area" was damaged. Losses were

estimated to be $1 million (in 1933 dollars).

Although seismic data for Santa Ana had not been fUlly developed

in 1975, an advisory committee of structural engineers had been engaged

by the Santa Ana Redevelopment Agency to develop a revitalization

program for the downtown civic center area. The Santa Ana Redevelop

ment Commi ss i on had been charged with rehabi 1itat i ng as many of the

original buildings in central Santa Ana as possible. A number of

buil di ngs in the redeve1opment area were still owned and operated by

families considered to be city founders. These buildings were viewed

with pride by their owners, and city leaders encouraged their

preservation.

According to Robert Lawson, a member of the commission, "Commis

sion engineers were cognizant of the behavior of unreinforced masonry

structures, in part as a result of the San Fernando quake, and of the

fact that sophi st i cated 1enders woul d not provi de moneys to rehabil i

tate them since no reasonable standards of the industry existed."

Downtown B..!i.9J:11 and Unsafe

Buildings: 1975-1978

On February 3, 1975, the Santa Ana City Council adopted a resolu

tion (No. 75-8) to "preserve and improve the housing conditions in the

City, to make the environment better, and to arrest blight and slums."
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The Santa Ana central ci ty had "the highest percentage of famil i es

below the poverty level, of the unemployed, of families receiving

publ i c ass i stance, of overcrowdi ng, hi gh school dropouts, and dens i ty

per residential acre," and was referred to as "Orange County's social

disaster area." By passing the resolution, the Council approved a

three-year hous i ng and communi ty development pl an intended to upgrade

the area.

Two months later, in April, the Council adopted another resolution

(No. 75-39) amending the original one to include a statement of the

general objectives for the development plan. These objectives included

revital izing the central city and the North Main shopping area by:

impl ement i ng a program of beaut ifi cat i on and improvements; res tori ng

the economic, social, and physical health of the Santa Ana Redevelop

ment area; making the area a source of pride to persons residing and

working in Santa Ana or visiting the city; gUiding development toward

an urban environment preserving the aesthetic and cultural qualities of

the city; assisting in the re-establ ishment of businesses within the

project area, and; stimulating and attracting private investment,

thereby improving the City's economic health, employment opportunities,

and the tax base. In addition, the resolution included a general

statement of the scope of redevelopment plan, including "demolition and

clearance of buildings, structures and other improvements from real

property in the Project Area" and "establ i shment of standards for the

rehabil itation, alteration, modernization, general improvement, or any

combination thereof by the Redevelopment Agency or the owners of

existing structures."

On May 15 of 1975, a public hearing was held to discuss a proposed

redevelopment ordinance to provide for implementing the plans embraced

in concept by the pri or reso1ut ions. At that meet i ng, the Oi rector of

Building Safety reported that a survey had been conducted of the condi

tion of buildings and premises in the proposed project area to

determine the extent of bl ight. The building condition survey

indicated the existence of "substantial violations of the Codes and

Standards of the City, including such problems as over-crowding of

buildings ... obsolete building types, as well as defective structural

and mechanical elements" (City of Santa Ana, 1975a). He said that 106

of the 472 properties surveyed were sub-standard.
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In the public discussion that followed, many of the same arguments
against renewal projects that one hears in other cities around the
country were voiced. Illustratively, the chairman of a private
organization, the Property Rights Association of Santa Ana, objected to
the plan, arguing that it provided for "acquisition of private property
through eminent domain for private gain." The City's Special Counsel
responded that the deteri orat ion in the downtown area had caused a
gradual decrease in property and sales tax revenue and that the plan
could restore the city to a healthy economic base.

The preliminary community plan was presented to the City Council
shortly before the end of 1975. One component of the pl an was an
analysis of a proposed building rehabilitation program. Analysis indi
cated that, with in the 11 areas of the city targeted for rehabi 1ita
tion, "65 per cent [of the buildings] were more than 30 years old, and
16 per· cent had a life expectancy of less than 19 years." The analysis
indicated further that the city's existing Building Conservation Pro
gram had resulted in "... the rehabilitation or demolition of 160
deteriorating residential, accessory or business buildings within the
past year." Moreover, intensified building rehabil itation would "con
serve the existing inventory of low-moderate cost bUildings, reduce
unsafe and unsanitary condi t ions, improve the appearance of exi st i ng
bUildings and structures, and diminish the infectious blight of deleter
ious buildings leading to neighborhood blight" (City of Santa Ana,
1975b).

The completed 2,000 page plan was not presented for council
approval for almost a year, but on November 23, 1976, it was offered to
a Joint Study Session of the Planning Commission and the Santa Ana City
Council for revi ew. It was reported to the joi nt sess ion that di 1api
dated housing and loose buildings were among the six problems identi
fied most frequently by residents in planning surveys in the city.
Stud i es showed about 5,000 un its in the city in need of repai r or
renovation.

More than another year passed before Community Development Program
Commerci a1 Property Improvement Gui del ines were approved by the City
Council. However, in December of 1977, $30,000 was appropriated to
encourage approximately 30 businesses to rehabilitate their properties.
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From 1975 through 1977, the central issue revolved around

community blight, but in May of 1978, Councilman Gordon Bricken

questioned the number of buildings in the downtown area that might be

unsafe for occupancy and asked for a report on the subject from city

staff. That same month, the Assistant City Manager told the council

that meetings had been held with the Pol ice, Fire, and Building Safety

Departments, and that the staff recommended creation of a task force to

survey the downtown bUildings, to develop a plan for acquisition and

demolition of undesirable buildings, and to proceed with long-range

development plans for the downtown area. The suggestion for a "Down

town Building and Safety Cleanup" was put into effect rapidly. In July

of 1978, a Publ ic Safety Task Force was authorized by the council and

was commissioned to assess the building, fire, police, health and life

safety hazards in existing downtown buildings.

By the middle of 1978, then, plans for revitalizing downtown Santa

Ana were adopted and work was proceeding. While possible retail exodus

and blight were perhaps the foremost concerns of city fathers, concern

about hazardous bui 1di ngs had become an important cons i derat i on and

steps were being taken to see what might be done, in the context of the

plan, to deal with concerns for public safety in hazardous old

buildings.

Emergence of Seismic Concern

Later that summer, in September of 1978, the annual conference of

the Southern California Association of Structural Engineers (SEASC) was

hel din San Di ego. One of the members of the Santa Ana Redevelopment

Commi ss i on, Robert Lawson, himself a structural engi neer, was present

when Ben Schmi d, John Kari ot is, and Earl Schwartz deli vered a paper

entitled "Tentative Los Angeles Ordinance and Testing Program for

Unreinforced Masonry Buildings." The paper reported prel iminary find

ings from seismic strengthening and costs tests conducted on three

unrei nforced masonry buil di ngs schedul ed for demo1it ion in the City of

Los Angeles (See Chapter V). The presentation at the engineering

conference would be pivotal to the emergence of the Santa Ana City

seismic ordinance.
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Following the San Diego conference, Lawson initiated a series of
meetings with Schmid, during which they discussed the findings of the
Los Angeles experiments and the potential for applying the findings to
meet Santa Ana's needs. Lawson shared the i nformat i on he had obtai ned
with other members of the Santa Ana Redevelopment Commission. Members
agreed that the results of the Los Angeles tests had merit and,
perhaps, applicability to Santa Ana.

Lawson also discussed the matter with the city's building rehabili
tation special ist, who indicated that it would be important to find a
way to finance seismic rehabilitation. The discussion led the special
ist to begin a search for a variety of ways to encourage owner partici
pation in a program of seismic rehabilitation. Some federal funds were
available for creation of a rehabilitation loan fund, under which money
could be loaned to building owners at favorable rates for seismic
reahbilitation. These funds were insufficient to finance all the
needed improvements, but it was thought that they might act as "seed"
money to interest commercial bankers to make additional loans.

Essentially, Santa Ana staff was working to create a win-win
situation in which the city could be beautified and restored, its
citizens would be at far less risk from seismic hazard, and private
property owners could extend the economic life of their bUildings.

Development of the Seismic Ordinance:
November of 1978 to January of 1980

At the November 6, 1978, Santa Ana City Council meeting, the
city's rehabilitation specialist suggested that the City of Los Angeles
sei smi cord inance coul d serve as a model for drafting an ordi nance for
Santa Ana to establ i sh mi nimum standards for structural sei smi c res i s
tance for unreinforced masonry buildings, and that the Los Angeles
materials and the advice of a consultant could help a committee develop
a draft ordinance.

Council members were quick to note that "building rehabil itation
could be considered on a scale broader than specifically seismic
safety," suggesting that it could be "tied into the overall objective
of improving the economic feasibility of building rehabilitation." The
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City Council was also quick to note the difficulty of developing a

volunteer committee of civil and structural engineers sufficiently

qual ified to handle such a technical problem. In the end, the council

voted to establ ish a Citizens' Committee and to give it authority to

evaluate the "validity of test criteria and results incorporated in an

ordi nance proposed to reduce earthquake hazards in exi st i ng unrei n

forced masonry buildings and to further consider the whole question of

rehabil itation of buildings in Santa Ana, subject to the approval of

the Community Redevelopment Commission," thus creating the volunteer

Citizen's Seismic Ordinance Committee.

That Santa Ana City Council meeting in November of 1978 resulted

in two significant actions: a seismic ordinance committee was created

and charged with "significantly reducing earthquake hazards at minimum

cost," and city staff was instructed to develop a rehabilitation code.

Two weeks later at the council's next meeting, Community Develop

ment Coordinator, Alice McCullough, reported on one possible way to

provide financial assistance to owners of buildings needing rehabil i

tation. McCullough indicated that California's Marks-Foran Rehabilita

tion Act of 1973:

"authorizes California cities and counties, through local
redevelopment'agencies, housing authorities, or city agencies,
to provide residential rehabilitation loans at below-market
interest rates to owners of residential and certain commercial
properties, and to sell tax-exempt revenue bonds to finance
the loans, usi ng the result i ng mortgage loans as security for
the bonds. The Program would enable the City to provide
rehabil itat ion servi ces for up to twenty times the number of
residents with the same Community Development funds currently
available, and can be developed over a period of approximately
ei ghtmonths for fi na1 Council approval." The program seemed
to offer a relatively simple way to overcome the barrier of
providing assistance to owners of affected buildings. The
City Council directed city staff to initate steps necessary to
establ ish the program. However, as we wi 11 see 1ater, the
program was never implemented.

Meanwhile, work continued on developing a seismic rehabil itation

ordinance. A consulting firm was commissioned to study the seismic

risks to the city, and, in April of 1979, the report, "Seismic Evalua

tion for City of Santa Ana," was completed. The study included

89



analysis of available geologic and seismic data relating to Santa Ana

and development of a report of findings and conclusions, including a

map showi ng s i gnifi cant faults and earthquake epi centers. The study
summari zed the probaba1i st i c hazards to exi st i ng unrei nforced masonry
buildings from seismic activity. The report provided potential
parameters of earthquake recurrence, maximum credible earth-quake
magnitudes, potential rock and ground accelerations, strong shaking to

be expected, and bUilding design parameters.

The report demonstrated that the City of Santa Ana is vulnerable

to seismic activity on the Newport-Inglewood and Whittier-Elsinore

faults. An earthquake with a Richter magnitude of 4.7 can be expected

on the order of once per year, while an event of about R 6.7 can be

expected every 100 years.

Recurrence
Interval (Years)

Table VI-1 ESTIMATED EARTHOUAKE RECURRENCE INTERVALS AND MAGNITUDES,
SANTA ANA, CALIFORNIA

Earth!juake
Richter Magnitude

5.0
5.5
6.0
6.5
7.0

2

2I
64

200

Maximum credible earthquakes of magnitudes 7.0, 7.5, and 8.25 were
determined for the area.

(Geotechnical Consultants, Inc., 1979)

At the same meeting, council members were presented with the

Downtown Public Safety Task Force inspection report. Acting Fire Chief

B.J. DuBose stated that the task force had examined several examples of

substandard and hazardous buildings in the downtown area, and that,

although abatement provisions for hazardous conditions are addressed in

the city's existing codes, no suggestions for abatement were made in

this initial study.

The City Manager, in further discussion of dangerous and sub

standard buildings, suggested that the city had a legal obl igation to

correct these condit ions. In response to a question from the Mayor,
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the Assistant City Attorney indicated that "the City liability in
permitting hazardous conditions to exist is very complex; that when
there is a mandatory duty there is 1i abi 1i ty. " He stated that some of
the city's code could be interpreted as mandatory and, "the question of
whether liability would accrue is being researched by the City
Attorney's office for report to Council."

At the first June meeting of the City Council in 1979, John Coil,
Chairman of the Seismic Ordinance Committee, delivered a report on the
proposed Earthquake Hazard Reduction Ordi nance for Exi st i ng Buil di ngs.
The committee's preliminary study indicated that, without the ordin
ance, a major earthquake in the Los Angeles area could result in
approximately 160 deaths and 650 casualties in Santa Ana, while, with
the enforcement of a seismic ordinance, the death figure could be
reduced to 30 and the number of injured to 150. Additionally, it was
estimated that "more than $18 mill ion worth of building inventory could
be saved from destruction." The cost of impl ement ing such a program
was admitted to be uncertain, but it was anticipated that it would be
in the range of $6 to $7 per square foot of floor space.

Coil reminded council members that extensive damage caused by the
1933 Long Beach quake had demonstrated the fact that unreinforced
masonry buildings constitute a hazard during seismic activity. He said
that over one-half of the unreinforced buildings in the Cities of Long
Beach and Compton were seri ously damaged or demol i shed by that earth
quake and subsequent aftershocks. He recalled the moderate to major
damage to more than half of such structures in the City of San Fernando
in 1971, and the damage in Los Angeles at that time. Coil also
recalled the structural rehabilitation provisions in the California
Administrative Code underlying current seismic resistance measures in
publ ic school buildings, and referred to their proven efficacy during
the 1971 earthquake.

The draft ordinance proposed to the council was very much like the
ordinance that was under consideration in Los Angeles at that time. It
applied to unreinforced masonry bUildings constructed prior to incorpor
ation of aseismic provisions in the city's building code in 1934.
Detached residential buildings with fewer than five dwelling units were
exempted. The draft ordi nance incorporated acknowl edgement of 1atera1
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resistance in existing buildings if the building was otherwise struc
turally sound. The draft provided for a time-phased compliance program
extending over a ten year-period, with possible time extensions in
hardship cases. Like the Los Angeles ordinance, notification to comply
would be on a priority basis, with compliance scheduled to begin in six
months for Mgh-risk buildings, 18 months for medium-risk buildings,
and five years for low-risk buildings. Essential buildings required
for emergency use immediately following an earthquake (hospitals,
communication centers, fire stations, and pol ice stations) would have
to begi n comp1i ance as soon as not i fi ed. The proposed ordi nance was
almost a clone of the Los Angeles ordinance.

To underscore the report, Coil stated that the City of Long Beach
a1ready had a ret roact ive code wh i ch had been in force for several
years. It required that buildings be brought into conformance with the
1970 Uniform Building Code provisions, and that "San Diego, Sacramento,
Santa Rosa, and the City of Huntington Beach most recently have incor
porated earthquake strengtheni ng requi rements into thei r Codes." He
further explained that:

... the proposed ordinance and its parent Los Angeles City
Ordinance is different from the previous retroactive ordi
nances in that it recognizes various risk exposures, depending
on the use and occupancy of the bu il ding, and all ows the use
of the existing materials for resisting lateral forces in some
cases. It also all ows the use of lower 1atera1 forces than
those required for new construction. This proposed code
represents the state-of-the-art for analysis and rehabili
tation of existing unreinforced buildings.

Finally, the council was reminded of recent studies at the Univer
sity of California, Berkeley Seismographic Station, indicating a 50%
chance of a major (Richter scale 8+) earthquake by 1989.

Following the the Seismic Ordinance Committee's report, the Acting
Director of Building Safety and Housing offered recommendations for a
comprehensive rehabilitation code and the Mayor authorized a study
committee to work with city staff to develop a rehabilitation code for
the city.

There was some concern that the framework for the proposed
ordi nance advocated standards lower than the current Uni form Buil di ng
Code in certain cases and could therefore generate problems for the
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city because the state required compliance with the UBC. This concern

was alleviated when, in September 1979, the California State Legisla

ture amended its Health and Safety Code to enable local jurisdictions

to adopt lower-than-UBC standards for reconstruction of existing hazard

ous buildings. The state reasoned that this would "reduce the risk of

death and injury in the event of an earthquake," and "establish

economi cally feas i bl e earthquake standards for rehabi 1itat i ng sei smi c

ally hazardous buildings which may differ from building standards which

govern new building construction." The path was now clear for Santa

Ana to refine, adopt and implement the seismic ordinance.

On November 19, 1979, the Santa Ana City Counc il approved three

separate ordi nances and two resol ut ions that provi ded the necessary

machinery for adopting the proposed seismic ordinance and for rehabili

tating downtown buildings. The first ordinance dealt with technical

matters concerning building classification, and definition and abate

ment of nui sances. The second ordi nance establ i shed a speci a1

revolving fund for repair and demolition of buildings declared to be

public nuisances. The third ordinance authorized city staff to issue

citations for building violations. The first resolution created city

pos i t ions to enforce the new codes. The second resol ut i on approved

issuing bonds for heiping to finance rehabilitation work.

The framework was fully in pl ace for the enactment of the Santa

Ana City seismic ordinance so, in January of 1980, the draft ordinance

to reduce the earthquake hazard in existing buildings was presented to

the City Council. The ordinance was enacted on February 19, 1980.

Like the Los Angeles draft ordinance after which the Santa Ana

ordi nance was model ed, the new ordi nance establ i shed a standard for

rehabilitation of seismically hazardous buildings comparable to code

1eve1sin effect duri ng the 1940' s . These 1eve1s were approxi mate1y

55% to 70% of the 1980 UBC requirements.

The ordinance described administrative procedures for establishing

priorities for building owner notifications, the content of the

notification itself, and methods of appeal and legally recording

actions taken on various properties. In general, buildings with the

highest classifications would be notified first. The Director of
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Building Safety would notify the property owner that a structural

analysis must be made of the building in question by a licensed civil

or structural engineer or architect. If these findings indicated that

the bui 1di ng was defi ci ent accordi ng to the standards establ i shed by

the ordinance, "the owner shall cause said building to be structurally

altered so as to conform to those standards or cause it to be

demolished." The notice also informed the owner that the analysis,

together with the necessary plans and calculations, should be submitted

to the department for review within 270 days after the notice was

served. Permits to accomplish necessary structural alterations were to

be obtained not later than one year after notice, and the building was

to be corrected to meet minimum requirements (or be demolished) within

three years of notice being service. Alterations were required to

begin within 180 days of issuing the permit.

The ordinance provided procedures for appeal by owners. Owners

would be able to appeal the director's initial order and determination

within 180 days of the time they were served notice. Appeals would be

decided by a hearing officer within 60 days of the date the appeal was

filed. The order for demolition could be upheld only if, based upon

the evidence, the hearing officer found that the building constituted a

nuisance and that there was no other reasonable way to correct the

nuisance. City officials were authorized to order demolition of the

building if compliance was not accomplished within 90 days of an order

to vacate.

Design, Enforcement, and ApEeal:1980-1982

Although the Santa Ana seismic ordinance had been enacted, it was

st ill necessary to develop and refi ne processes to ensure effective

administration. Buildings at seismic risk had to be identified and

categori zed. Admini strat i ve procedures had to be devi sed and impl e

mented.

In July of 1980, the city added a half-time administrative aide

whose duties were to include administering portions of the seismic

ordin-ance. In August, an engineering consultant was engaged to

identify the unreinforced masonry buildings in the city. Of the 206
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URM buildings identified, none was classified as an essentja7 buj7djng,
but 73 were identified as hjgh-rjsk.

On September 23, 1980, letters of notification went out to Mgh
n'sk building owners advising them of the need to "bring the bUilding

into conformance" with ordi nance standards. Owners were advi sed to

provide a structural analysis for staff review within 270 days from the

receipt of the written notice.

In November, approximately 120 first notices were mailed to owners

whose buildings fell into the medjum-rjsk category. These were

advisory in nature, informing the parties of the eventual requirements

of the ordinance.

Reminder letters were sent to the owners of hjgh-rjsk buildings in

February of 1981. Attention was called to the fact that provisions of

the ordinance allowed for appeals within 180 days of the first notice.

For the owners, th is meant that if an appeal were to be requested, it

must have been filed by April 1, 1981.

Only one owner had appealed. He requested reclassification of his

building to a lower risk level, claiming that city staff had determined

that his building had a possible occupancy load of 130 persons. He

be1i eved that th is determi nat i on was erroneous since he had owned the

building for 30 years and "at no time did the property exceed 20

occupants. " He submi tted sketches and i nsi sted that 90% of the occu

pants did their business on the telephone. The city denied his

i nforma1 request, so in March the owner formally requested an appeals

heari ng. The fi rst appeal heari ng under the ordi nance was hel d on

April 21, with the newly hired appeals officer. The appeals officer

advi sed the owner that he should engage a 1icensed structural engineer

to provide new plans for the building in question and granted a time

extension.

Meanwhile, city staff members had been preparing for a public

hearing on the seismic ordinance. Affected merchants and other inter

ested persons were encouraged to attend. On April 22, 1981, 110 people

participated in the hearing. The Assistant City Manager provided

i nformat i on on the Community Development Department's Major Commerci a1

Rehabilitation Loan Program, and demonstrated "how our loan program
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typical 30,000 square foot
He pointed out that "an
cosmetic and structural

the structural work done at

could reduce the rehabilitation costs for a
bUilding by approximately 50 per cent."
applicant could do both substantial
improvements, and save enough money to have
the equivalent of no cost."

An owner of several pieces of property in the downtown area noted
that the City of Los Angeles seismic ordinance provided for a much
longer compl i ance time. The Communi ty Development Di rector responded
that:

... the City of Los Angeles Ordinance still required owners of
buildings in high risk categories to spend substantial sums to
anchor thei r walls and foundations duri ng the fi rst year, and
the City had no program to assist in financing this work. In
addition, within one to seven years the owners would still
have to complete the remainder of the work which would cause
major disruptions in business for a second time.

Another merchant, then engaged in the structural rehabil itat ion
process, expressed concern that he was faced with cons iderabl e extra
cost in his rehabilitation because the property owners to the north and
south, with whom he shared a common wall, had not proceeded with their
rehab work. He strongly urged amendment of the ordinance to mandate
that property owners who shared common walls would proceed with
rehabilitation simultaneously.

At the May 4 Council meeting following the hearing, Councilman
Luxembourger moved that citizen inputs from the April hearing be
referred to the Seismic Safety Study Committee for review and that the
committee should consider revising the ordinance. He moved that the
various time frames for compliance be delayed until recommendations for
changes could be reviewed by council. The City Council approved the
motion unanimously.

During May and June, the Seismic Safety Committee, which had
consisted of structural engineeers and city staff, was enlarged to
include two downtown property owners and merchants. The committee met
six times to consider problems associated with adjacent buildings in
different risk categories, party wall situations, compliance schedules,
and the possible need for revisions to the ordinance in connection with
these issues.
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The committee's deliberations resulted in a number of recommenda
tions, some of which dealt with purely technical matters and others of
which addressed policy concerns. First, the committee recommended a 60
day extension for all owners of high-risk bUildings. Second, the
committee recommended that the ordinance be revised to deal with
specific issues raised in the public hearing. For example, where two
or more buil di ngs under separate ownershi p were to be rehabi 1itated
simultaneously, the committee recommended a compliance extension of at
least six months if there were a binding agreement between the owners
involved with an actual date of compliance determined by the director.

The committee also recommended creation of a formal appeals
process, including a Hazardous Building Board, and an advance notifi
cation of Category III and IV buildings to eliminate the problem of a
person buyi ng a buil di ng and fi ndi ng out at a 1ater date that it is
subject to the ordinance.

On August 11, the City Attorney's review of these suggestions was
de1i vered to the Mayor and members of the City Counc il . The City
Attorney prefaced the formal presentation of the proposed amendments to
the ordinance by stating that "it is important to note that the
proposed ordinance does not change two very important provisions of the
existing seismic ordinance: the classification of buildings into one of
four classes, and the time limits within which each building must be
made to conform to the Seismic Ordinance or be demol ished." At the
September 8, 1981 meeting of the Santa Ana City Council, the amendments
were adopted unanimously.

One of the consequences of the Seismic Safety Committee review and
of the initi al appeal was establ i shment of a formal appeal s board,
created in October. The seven-member board was charged with handling
all building code appeals, whether they derived from the seismic
ordinance or from other building code requirements.

By December of 1981, some attrition of the originally notified 73
high-risk buildings had taken place. Eight buildings had been
reclassified. No structure was demolished as a direct result of the
seismic ordinance, but six were earmarked for demol ition and one had
been razed because it was located in the redevelopment area. Forty-two
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structures were involved in the seismic rehabilitation process; permits

had been issued for 14. Of these, four had received final approval for
use and occupancy, and 27 were in various stages of plan approval. In
addition, ten owners had received final notification of noncompliance.
Five of the ten buildings involved had been determined to fall under
the dangerous building abatement code, and the city could take action

against the owners under provisions of the ordinance. The remaining

five owners had filed appeals.

The appeals board had been created in October, but no heari ngs

were held until April of 1982. In January, the City of Long Beach

provided scenario materials to the Santa Ana Board for "practice." At

the January 21 meeting, the Uniform Code Appeals Board adopted

guidelines for appeal and, on February 2, official rules and regula

t ions for the board were establ i shed. Duri ng April and May, the board

met every two weeks to hear appeals. Five of the eight appeals

addressed were because of the seismic ordinance. Each of the five

requested building reclassification from high- to medium-risk because

the owners bel ieved the occupancy load was significantly lower than

that assigned by City Staff.

The appeal process unearthed some addit i ona1 concerns regardi ng

the ordinance so, in April of 1982, the Director of Planning and

Development Servi ces submitted a second set of proposed amendments to

the Santa Ana Sei smi cOrdi nance based on these concerns and on tech

nical lessons learned during actual rehabilitation. The lessons had

advanced the state-of-the-art in rehabilitation. The amendments would

allow more time to complete rehabil itation for medium- and low-risk

buildings and provide more flexibil ity in designing the methods for

rehabilitation.

The Seismic Safety Committee met in June of 1982 to review the

newly proposed revisions and recommended additional review of the

recommended amendments prior to adoption. The committee wanted to

examine the experience of other cities, principally Los Angeles, to

determine if partial repairs and risk management should be allowed for

medium- and low-risk structures, and to decide whether Santa Ana should

specific-ally address problems associated with parapets and other

ornamentation in its ordinance.
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In a little over three years--from the first official mention of a
seismic ordinance for the City of Santa Ana in April of 1979, through
dune of 1982--an ordinance had been developed and enacted, and 42 struc
tures had been rehabilitated or were in the process of rehabilitation.
The City of Santa Ana had benefited greatly from the pri or efforts of
Long Beach and Los Angeles. Those cities had suffered through the
difficult problems of fact-finding and policy development, providing
Santa Ana with a model for an ordinance and with surrogate adminis
trative experience. Santa Ana used that to great advantage in
combination with the opportunity afforded by the redevelopment project.
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CHAPTER VII
DESIGN, ADMINISTRATIVE COSTS, AND LEGAL ASPECTS*

The preceding case histories include information on both the
administrative and policy making processes that led to adoption of
unreinforced masonry building earthquake hazard mitigation ordinances.
This chapter focuses more closely on the ordinances themselves. It
begins with a comparative analysis of the ordinances, including an exam
ination of both the design of the policy intervention and of the adminis
trative costs of ordinance implementation. It continues with an examina
t ion of the 1ega1 bas is for such ord i nances, wi th an emphas is on recent
California legal cases. The chapter concludes with an examination of a
model ordinance for mitigating the unreinforced masonry building hazard,
an ordinance that emerged recently from California.

Comparing the Long Beach and Los Angeles Ordinances

Ordinance Designs
Despite the general simil arit i es of the Long Beach and Los Angel es

hazard mitigation ordinances, there are important differences between
them. Some have descri bed the Long Beach ordi nance as a "demo1it ion"
ordinance and the Los Angeles ordinance as a "rehabilitation" ordinance.
Subtle differences in the designs of the policy interventions contribute
to this impression, and may lead to significant differences in the
effects of the respective ordinances vis a vis the extent to which
unreinforced masonry buildings have been strengthened to withstand
lateral forces imposed by earthquakes.

* Background materi a1s incorporated in thi s chapter were developed by
Gilbert Siegel, School of Public Administration, University of Southern
California (Siegel, 1986), and by Melvyn Green, Melvyn Green and Associ
ates, Structural Engineers (Green, 1986). Their efforts were supported
by the National Science Foundation through Grant No. CEE-80274728.
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Hazard evaluation. The Long Beach ordinance bases hazard evaluation on

three el ements: the importance of the strycture, 1ife ri sk to occupants

and/or pedestrians outside the building, and the structure's existing

ability to resist seismic forces. These factors are combined in a

"Hazard Index." The City Building and Safety Department computers apply

the index in the case of buildings of three stories or fewer, while

bui 1di ngs of four or more stori es must be eval uated by an engi neer or

architect, licensed by the State of California, at the owner's expense.

The Los Angeles ordinance calls for hazards evaluations to be

developed by the City's Earthquake Safety Division, based on a method

that considers the importance of the structure, its occupant load, some

structural features, and the structure's existing ability to resist

seismic forces.

Both municipal ordinances distinguish among building importance.

The more important buildings are those critical to emergencies (fire and

police stations, and hospitals) and large assembly areas (hotels and

motion picture theaters). Buildings that are likely to contain fewer

persons or that are less critical have lower rankings in terms of the

urgency of rehabilitation or demolition. Los Angeles ranks buildings in

terms of potential number of occupants, based on the appl i cat i on of a

formul a to hi stori ca1 informati on. Long Beach uses a sl ightly di fferent

approach, considering the number of potential occupants in relation to

the proportion of the bUilding area used.

In Los Ange 1es, the importance class ifi cat i on for the bu i 1ding is

the basis for establishing the time frame within which rehabilitation is

to be accomplished. In Long Beach, however, both the importance classifi

cation and the building's existing seismic resistance are employed to

establish to time frame for compliance.

In its original 1971 ordinance, Long Beach also included in its

hazard calculation an evaluation of the soils upon which the building

stood. This provision of the hazard calculation was eliminated in the

1976 revision because its marginal effect was fairly insignificant, given

that subsoil structures were thought to be of consequence primarily to

high rise buildings and only half a dozen buildings were affected by the

incorporation of the soils mapping.
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Permitted time for compliance. In both Long Beach and Los Angeles, the
owner of an unreinforced masonry (URM) bUilding has different amounts of
time to strengthen or demolish the building, depending on the hazard
rating assigned the building. The two cities used somewhat different
approaches to determine how much time would be available to the building
owners.

In Long Beach, the approach selected for determining the time
allowed for compl iance is based on the date upon which the owner is
notified of the classification applied to his or her bUilding. The Long
Beach Hazard Index, which was applied to all URM buildings covered by the
ordinance, resulted in an index number for each building. The bUildings
were sorted, with the hi ghest-numbered bui 1di ng bei ng cl ass ifi ed as the
most hazardous, and the lowest-numbered building being placed at the end
of the 1ist. The top 10% of the buildings, the most hazardous decile,
was classified as excessive-hazard. In addition, any bUilding with
dangerous ornamentation or parapets was assigned a companion classifica
tion as an immediate-hazard. Owners of these buildings were notified on
January 30,1981, of the need to comply with the ordinance. Compliance
activities were to proceed directly. The next 30% of the buildings were
classified as high-hazard, and owners were notified on January 1, 1984
that they were to initiate activities to bring their bUilding into
compliance. The final 60% of the buildings, classed as intermediate

hazards, have until January 1, 1991, at which time their owenrs will be
notified to bring the buildings into compliance.

In essence, then, the owners of excessive-hazard buildings had from
1976 to 1981, five years, as a grace period for compliance. On the other
hand, once notice was given to the owners that their buildings were
classified as excessive hazards, action had to begin immediately. Owners
of high-hazard buildings had from 1976 to 1984, eight years, before
notification to comply with the ordinance. Finally, owners of the
remaining 60% of the buildings, classed as intermediate-hazards, had 15
years, from 1976 to 1991, to comply.

URM building owners in Long Beach can make partial repairs to their
buildings that will result in a reclassification of the building and,
consequently, in a revised compl iance date to either 1984 or 1991. All
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plans for full or partial repair must be prepared by a licensed architect

or structural engi neer. Buil di ngs are taken off the hazardous 1i st as

appropriate rennovations result in the ability of the building to

withstand the minimum seismic forces on which the ordinance is based.

Los Angeles had the advantage of learning from Long Beach's pioneer

ing efforts to mitigate the URM hazard and used that experience, coupled

with its own needs to meet political objections to the ordinance, to

create a somewhat different and, perhaps, an easier approach to providing

time for compliance. Long Beach assigned priorities for compliance based

on percentage distribution of a continuous index. Los Angeles employed

discrete categories for assigning buildings to each of four

classifications.

The Los Angeles ordinance provides dual time frames for compliance,

giving building owners two choices. The owner may elect to comply with

the strengthening requirements directly, thus becoming subject to one

time schedule, or he or she may elect to install wall anchors within one

year, thus delaying the need for full compliance. Should the owner of an

essential-building elect not to install wall anchors, he or she would

have one year to obtain a building permit, 180 days to begin construc

tion, and a total of three years in which to comply fully with the

ordinance. If the owner applies for a permit within 180 days and

i nsta11 s wall anchors wi thi n another 270 days, he or she has a total of

four years in which to comply fully with the ordinance.

The same logic applies to buildings in the other three classifica

tions. Owners of buildings in the second highest priority classification

would have three years in which to comply fully with the ordinance but,

if they install wall anchors within one year, they have six years to

comply fully. Owners of buildings in the third priority classification

have five or six years to comply (depending on their occupant load); if

they install wall anchors within the first year, they have a total of

either eight or nine years to comply fully (depending, again on occupancy

load). Owners of the lowest priority buildings have seven years to

comply. If they i nsta11 anchors, they have a total of ten years to

comply fully (see Table V-3).

In both ordinances, the time permitted the bUilding owner for

compliance depends entirely on the relative hazard posed by the build-
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ing. The Long Beach ordinance typically provides for a shorter period of
time for compliance for each level of hazardous building. Although the
Long Beach ordinance allows owners to make partial renovations, and thus
defer full compliance, the Los Angeles ordinance provides a rather
substantial incentive to building owners to install wall anchors within
the first year. Since it is thought that installing wall anchors reduces
dramatically the threat to 1ife safety from unreinforced masonry build
i ngs, then it woul d appear that the Los Angeles ordi nance, despite its
generally longer periods for required compliance, actually provides for a
more rapid reduction in the threat from unreinforced masonry buildings
than does the Long Beach ordinance.

Retroactive seismic provisions and costs of compliance. From the pub
lic's perspective, and possibly from the perspective of the City Councils
in the two cit i es, the Long Beach and Los Angeles ord i nances (common1y
referred to as Subdivision 80 of the Long Beach Building Code and
Division 68 of the Los Angeles Building Code) have a similar overall
purpose: to reduce the loss potential of older, pre-earthquake code
buildings. Further comparison, however, reveals considerable differences
in the policy interventions. The differences flow primarily from
specific technical provisions of the two ordinances.

The stated objectives of the two ordinances are subtly different.
The earl ier Long Beach ordinance has as its purpose to "reduce (the)
earthquake-generated hazard to tolerable levels." The Los Angeles
ordinance states its goal as "reducing the risk of death or injury" from
earthquake damage to unreinforced masonry buildings. To some, this
difference in stated objectives indicates that the Los Angeles ordinance
is an attempt to control personal risk to bUilding occupants and passers
by, whereas the Long Beach ordi nance is an attempt to control economi c
risk to building owners as well as to impose tougher standards for
bUilding strengthening.

In general, both ordinances attempt to accomplish their stated goals
using similar technical means. Both limit allowable loads in the build
ing elements (i .e., wall s, floors, and roofs), and both address wall
anchorage and attachment of building elements and components. Both
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recognize the need for a continuous stress path to resolve the forces
imposed on the bUilding as a result of earthquakes. There are, however,
some significant differences between the ordinances.

Diaphragms are floor and roof elements, typically wood, which may be
placed at 900 450 degree angles to the wall. Diaphragms brace the walls
and stiffen the building, distributing structural forces to the cross
walls. The Long Beach ordinance is significantly more stringent than the
Los Angeles ordinance in terms of the allowable loadings in pounds per
foot permitted for diaphragms (see Table VII-I).

TABLE VII-l COMPARATIVE ALLOWABLE DIAPHRAGM LOADINGS, LONG BEACH AND
LOS ANGELES UNREINFORCED MASONRY BUILDING EARTHQUAKE
REHABILITATION ORDINANCES

Roofs with straight
sheathing and roofing

Floors with diagonal
sheathing and finished
wood flooring

Long Beach

50 1b./ft.

300 1b/ft.

Los Angeles

100 1b./ft.

450 1b./ft.

(City of Long Beach Building Code Subdivision 80 and City of Los Angeles
Building Code Division 68)

In terms of in-plane shear, the maximum resistance to forces paral
lel to a wall, the Long Beach ordinance is once again more restrictive
than the Los Angeles ordinance. The Los Angeles ordinance permits up to
ten pounds per square inch 1atera1 resi stance based on tests, whereas
the Long Beach ordinance restricts the resistance forces of the walls to
the weight of the wall itself.

The stability of walls--their resistance to bending, buckling, and
collapsing under horizontal loadings--has been a cause of building
failure and life loss in unreinforced masonry buildings. Modern brick
walls are reinforced with steel to carry the bending loads. The
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traditional assumption is that the unreinforced masonry walls cannot
resist bending and are a principal hazard in URM buildings. The Los
Angel es ordi nance cons iders wall s wi th certain hei ght to thi ckness (hit)
ratios to be acceptable and not in need of reinforcement. The Long Beach
ordi nance does not permi t hit rat ios to be used inca1cul at ing exi st i ng
resistance of the building. Long Beach requires gunniting (spraying of
concrete) over steel reinforcements anchored to the existing brick wall.

Green (1981) maintains that the Long Beach ordinance requires sub
stantially greater rehabilitation to URM buildings than does the Los
Angeles ordinance, and that the costs to owners to comply with the Long
Beach ordinance is therefore substantially greater than for owners in Los
Angeles. His point is based on research he conducted on four representa
tive buildings in the Los Angeles area. For each building, Green devel-

TABLE VII-2 COST COMPARISONS FOR COMPLIANCE WITH THE LONG BEACH AND LOS
ANGELES SEISMIC SAFETY ORDINANCES FOR FOUR REPRESENTATIVE
UNREINFORCED MASONRY BUILDINGS, 1981

BUilding Description Area Cost Per Square Foot Cost
Long Beach Los Angeles Ratio

L.B:L.A.

I-Story Restaurant 5,000 $23 $12 2:1

2 3-Story Commercial 42,750 $10 $5 2:1

3 I-Story Movie 4,500 $49 $20 2.5:1
Theater

4 4-Story Apartment 37,180 $7 $3 2.3: 1

(Green, 1981 )

oped mitigation plans and cost estimates for compliance for the two ordin
ances. The cost differences are shown in Table VII-2. The results
suggest that compliance with the Long Beach ordinance costs between 2 and
2.5 times more than compl i ance with the Los Angel es ordi nance. Green's
analysis does not provide for partial strengthening--anchor install ation
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in Los Angeles, and partial rehabilitation in Long Beach. The com

pari sons are based on compl ete compl i ance with each ordinance as the

first action taken by the bUilding owner.

Conclusions about designs. From Green's analysis, it is apparent that

one of the effects of the higher standards in Long Beach is to raise the

costs of compliance for building owners. This increase in costs of

compliance is logically likely to increase the proportion of buildings

that are demolished rather than rehabilitated, other things being equal.

This is why some have referred to the Long Beach ordinance as a

"demol ition" ordinance and to the Los Angeles ordinance as a

"rehabilitation" ordinance.

One must also consider, however, the level of public safety that

derives from the intrinsic design of the two ordinances. The Los Angeles

ordinance is clearly aimed at mitigating immediate threats to life safety

that are posed by the existence of unreinforced masonry buildings in a

seismically active locale. The incentives provided in the Los Angeles

ordinance for early installation of wall anchors help to assure this

level of safety. The Long Beach ordinance, by imposing more stringent

measures, appears to aim at a higher level of public safety--a level that

goes beyond the immediate objective of life safety to help assure the

cont i nued structural stabil i ty of the strengthened buil di ng. If, indeed,

the ordinance requires the demolition of a greater proportion of

unreinforced masonry buildings, then one might well argue that the pUblic

safety is well served. Whereas the Los Angel es ordi nance woul d permit

marginally safer URM buildings to remain in use, the Long Beach ordinance

is more likely to have them demolished and replaced with new buildings

meeting contemporary standards for seismic safety.

One might logically inquire as to whether Long Beach should revise

its ordinance to incorporate some of the technical features of the Los

Angeles ordinance, such as allowances for height to thickness ratios. It

shoul d be noted that the Long Beach ordi nance was passed in i t i ally a

decade before the Los Angeles ordinance; the Los Angeles ordinance had

the advantage of a decade of research on unrei nforced masonry bui 1di ngs

and means of mitigation. It would be surprising if the Los Angeles
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ordi nance did not incorporate somewhat more sophi st i cated measures of
measuri ng 1atera1 res i stance to earthquakes. Despite the i ncorporat ion
of different standards in the two ordinances, one cannot say that either
ordinance is "better" than the other in terms of public safety, however,
without making some heroic value judgements about how safe is safe
enough.

Administrative Costs
After the activities required to implement the Long Beach and Los

Angeles ordinances were corroborated with local government officials (see
Figures IV-1 and V-I), each step was analyzed to provide a basis for cost
est imates. Because the Long Beach ordi nance has been implemented since
1977 under the direction of the same Senior Civil Engineer, it was
possible to estimate a labor distribution by flow chart steps, based on
experiences with personnel and types of expenditures. Under the Long
Beach ordinance, implementation costs are different for one to three
story buildings, buildings with four or more stories, and either of the
two if the owners have changed the type of occupancy to reduce the need
for rehabil itat ion (e. g., from a movi e theater to an automobil e garage)
or phys i cally altered the buil di ngs to strengthen them. Time est imates
for the vari ous tasks were multi pl i ed by 1982-83 hourly rates to arri ve
at costs. Materials, supplies, and municipal overheads were estimated as
a percent of labor costs based on data from the 1982-83 municipal budget.

At the time this cost analysis was conducted, the City of Los
Angeles had been implementing its mitigation ordinance for a relatively
brief period. Therefore, cost estimates were based on departmental
standards (rather than analysis of historical records) for the three pro
gram options: full compliance, wall anchors and full compliance, and wall
anchors only. The departmental standards allow for materials and
supplies normally allocated to comparable tasks. Standard overhead rates
for the city and for the unit charged with administration of the
ordinance were applied to the cost estimates. Estimates for human re
source costs for each flow chart step were based on 1981-82 salary rates.

Table VII- 3 includes the unit costs of implementing both the Long
Beach and the Los Angel es ordi nances. Unit costs are summari zed by task
for each of the three Los Angeles and four Long Beach alternatives. The
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Los Angel es ordi nance costs more to admi ni ster than that of Long Beach

for all alternatives, including the least-cost alternative.

There appear to be three primary reasons for Los Angeles having

higher unit costs for program administration. First, the Los Angeles

ordi nance requi res more inspections than does the Long Beach ordi nance.

Moreover, field inspections in Long Beach are less time-consuming because

the city is smaller and the buildings are closer to city hall. Second,

Long Beach externalizes the costs of building classification to the

owners in the case of buildings with four or more stories. Owners are

requi red to employ the servi ces of ali censed Cali forni a engi neer or

architect. Los Angeles internalizes the costs of administration.

Finally, the City of Los Angeles has higher overhead rates than does

the City of Long Beach (this information is not shown in Table VII-3).

It may be that some of the variance in overhead costs can be attributed

to differences in accounting and cost classification. In any case, Long

Beach overheads and fringe rates, at the time of the analysis, were about

108% of salaries; Los Angeles' rate was 180%, about 67% higher. As

suggested, Los Angeles included some system processing under departmental

overhead (e.g., board appeals and public information) which are counted

as direct costs in Long Beach.

Administrative costs are an important consideration, particularly in

times of fiscal stringency. Administrative costs should not be viewed as

the total cost of the program; they must be considered, in this case, in

connection with the owners' costs of rehabilitation and with

administrative costs that might be external ized to the owners. Because

programs can be designed to external ize administrative costs by having

others parties--such as the owners of 1arger buildings in the case of

Long Beach- -bear some of the admi ni strat i ve costs, the total admi ni stra

t i ve costs are not the same as the amount all ocated in the muni ci pal

budget for program administration. Moreover, as seen in the two cases

examined here, muncipal ities do not follow identical accounting prac

t ices. Thi s means that program admi ni strat i on costs frequently show up

in a variety of places within the municipal budget: in other adminis

trative agencies or as a part of overhead. Each of these analytical

problems arises in this analysis of Long Beach and Los Angeles

administrative costs for the hazard mitigation ordinances.
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=======================================================================

TABLE VII-3 ESTIMATED BUDGETARY COSTS PER BUILDING TO ADMINISTER THE
LONG BEACH AND LOS ANGELES EARTHQUAKE HAZARD REDUCTION
ORDINANCES FOR URM BUILDINGS, 1983

28

35

28
173

469

Wa 11 Anchors
Only

$ 113
42

85
$ 945

28

35

28
173

911

469

8
2,289

Wall Anchors,
and Full
Compliance
$ 113

42

85
$4,181

28

35

42
692

$ 113
42

85
$1,942

-------------------*---------------------------------------------------
City of Los Angeles Alternative:
Task Full Compliance

Field Survey Building
Draft Compliance Order
Est. File, type order,
type, notarize, record,
and file certificate

Certified mail or hand
deliver order

Log and file plans, make
computer entry

Check plans, issue permits
Inspect completed wall
anchor installation

Type completion letter or
reminder notices

Check plan, issue permits
Inspect completed
construction

Prepare termination of
earthquake hazard report

TOTAL BUDGETARY COSTS

Building Type:
1-3 Story 4 or more
Building Story

Building

City of Long Beach**

Determine procedures,
develop forms $

Rate 1-3 story buildings 210
Notices to owners of four
story or more buildings,
inc. reminders, etc.

Evaluate engineering data
submitted for four story
or more buildings

Assign Hazard Grade to
buildings 54-192

Review status change:
repair or occupancy

Review owner's engineer-
ing reports for options

Prepare cases for abate-
ment as nuisances 39

TOTAL BUDGETARY COSTS $303-441

$

42-71

377

54 -192

39
$512-679

1-3 Story 4 or more
Building Story Bldg
with with
Occupancy Occupancy
Change or Change or
Upgrade Upgrade

$ $
210

42-71

377

54 -192 54 -192

19 19

23 23

39 39
$345-483 $554-721

*Based on 1981-82 Salaries. **Based on 1982-83 Salaries.
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Table VII-3 indicates that the ordinance affects Los Angeles'
budget more than it does in Long Beach's. It is diffi cult to determi ne,
however, whether the total administrative costs of the Los Angeles
ordinance are substantially in excess of those in Long Beach. Long Beach
has the benefit of bei ng small er and more compact than Los Angel es and
has external i zed some of its costs to the bui 1di ng owners. Los Angel es
has a greater array of types of unreinforced masonry buildings and many
more large bUildings in need of evaluation. A completely accurate cost
analysis would require normalizing not only municipal accounting, but
also the' mix and geographical distribution of buildings and the
allocation of administrative costs between municipality and owner. In
genera1, however, the Long Beach ord i nance appears to be sign ifi cant1y
less costly to administer than the Los Angeles ordinance.

Legal Considerations

The Legal Basis
Shortly after the 1933 Long Beach earthquake led to the passage of

new building codes with seismic design provisions, Long Beach city
offi ci a1s fi rst began thei r attempts to mitigate the hazards posed by
thousands of existing unreinforced masonry buildings. Their efforts were
hampered for years because the city was uncertain of the legal basis for
its right to condemn buildings that were not safe because of their
vulnerability to earthquakes.

As reported in the Long Beach case history, the legal basis for Long
Beach's 1971 enactment and subsequent imp1ementat i on of its pi oneeri ng
ordinance requiring seismic strengthening or demolition of pre-1934
unreinforced masonry bUildings was established in the case of The City of
Bakersfie7d v. MiT ton MiT 7er (1966). The case resulted from a 1engthy
dispute between Miller and the City of Bakersfield that was settled,
ultimately, by the California Supreme Court. The city was concerned that
Miller's hotel did not meet the city's current building code, particu
larly as it related to provisions for fire prevention, and declared the
building a public nuisance, ordering that the violations be corrected or
that the upper floors of the building be vacated. Miller argued that the
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city exceeded its legislative powers in declaring ,as a matter of law,

that the violations in his building constituted a public nuisance. His

counsel maintained, in the appeal from the trial court, that the trial

court erred in fail i ng to make an independent fi nd i ng as to whether the

building was, in fact, a nuisance under state law.

The Supreme Court found for the city. It stated that it is a proper

funct i on of the 1egi s1ature to defi ne what is to be cons i dered a publ i c

nuisance. Further, noted the court, considerable judicial discretion has

been allowed in determining whether an alleged danger is sufficiently

serious to justify abatement, and it would be a usurpation of the

legislative power for a court to deny enforcement arbitrarily merely

because, in its independent judgment, the danger caused by a vi 01 at ion

was not significant. The court noted that city legislative bodies were

empowered by the California legislature to declare what constitutes a

nusiance.

The court also, and very importantly, stated that "the fact that a

buil di ng was constructed in accordance with all exi st i ng statutes does

not immunize it from subsequent abatement as a public nuisance," citing

Queenside Hi77s Co. v. Sax7 ((1946) 328 U.S. 80, 83). It went on to say

that "it would be an unreasonable limitation on the powers of the city to

require that this danger be tolerated ad infinitum merely because the

hotel di d not vi 01 ate the statutes in effect when it was constructed 36

years ago." Further, the court added that "in appropriate circumstances,

a governmental agency may abate a public nuisance even thought to do so

requires that a building be demolished."

The Bakersfield decision in 1966 paved the way for the 1971 Long

Beach ordinance and provided a sufficient basis for passage, in Los

Angeles, of its ordinance in 1981. However, within a year of the passage

of the Los Angeles ordinance, it was challenged in court. Six individual

plaintiffs filed lawsuits challenging the constitutionality of the

ordinance (Siedorf and Henry, 1985). The six suits were consol idated

under the title Barenfe7d v. the City of Los Ange7es ((1984) 162 Cal.

App. 3d. 1043)).

Each of the plaintiffs owned one or more unreinforced masonry

buildings classified by the City of Los Angeles as high-risk buildings.

The plaintiffs argued that the Los Angeles mitigation ordinance, Division
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68, was arbitrary and unreasonable and that it was an unreasonable exer
cise of the pol ice power because it effectively took private property
without compensation. The court issued a brief opinion, determining that
the city's URM hazard mitigation ordinance was, indeed, a valid exercise
of the city's police power. The court, in addressing the police power
issue, stated that, "The Plaintiffs are confusing the police power with
eminent domain. Under the police power, property is not taken for use by
the publ ic; its use by private persons is regulated or prohibited where
necessary for the publ ic welfare" (cited in Siedorf and Henry, 1985).

Although the court did not consider the issues, Siedorf and Henry
conclude that the city's approach of exempting single family housing and
apartments with fewer than five units, while focusing on buildings with
high occupancy loads, would not pose a problem in the courts: the "courts
will not second-guess a municipality's otherwise valid distinctions
des igned to address the more seri ous probl em fi rst, provi di ng there is
any 'reasonable justification for the classification'." Finally, Siedorf
and Henry argue that:

The import of the Barenfeld decision is clear. In the area of
the public health and safety the Courts are not going to
disturb the judgment of the legislature in determining what
measures are necessary for the protection of the public
interest. The courts wi 11 neither null ify 1aws enacted under
the police power providing the laws have a substantial
re1at i on to the pub1ic interest to be served nor wi 11 they
equate inverse condemn at i on with the reasonabl e exerci se of
the police power. Further, the fact that experts may disagree
regardi ng the necess i ty for the regul at i on or its benefi ts
will not invalidate the measure.

Is There a Legal Obligation?
The Cal iforni a courts have apparently deci ded, in that state, that

municipalities do have the power to require the buildings be retrofitted
to meet current standards for health and safety despite the fact that
they may have met all appl icable standards when they were built. The
California courts based their decisions on precedent-setting cases
centering on appropriate uses of the police power. It seems, therefore,
that the outcomes of the several cases in California dealing with hazard
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mitigation are likely to duplicated in other states should similar court
cases arise.

Given that Cal ifornia municipal ities do have the legal basis for
requiring retrofitting to accomplish hazard mitigation, one is compelled
to ask whether municipalities have the ob7igation to require retrofitting
now that the nature of the hazard is cl ear. In other words, if a city
fa il s to enact and enforce unrei nforced masonry buil di ng retrofitting
standards, would the municipality be liable in the event of an earthquake
that results in deaths from URM buildings that fail? A California City
Attorney recently summed up the problem from the municipality's
perspective:

It is inevitable that every natural disaster will be followed
by multiple lawsuits against every public agency that can be
identified as having any casual rel ationship with the
damages. We are not worried about lawsuits -- we are worried
about winning them (Marsh, 1985).

The attorney goes on to say that "there is no 1ega1 requi rement that a
city do anything to make non-conforming structures conform" to current
aseismic design standards but, on the basis of court decisions, they are
empowered to do so. "The best defense," argues the attorney, "is a
record of action that says 'We did everything we reasonably could to pre
vent the loss'."

Petak (1985) suggests that recent court decisions appear to be
imposing significant liability on local government units. This, he
argues, has caused mounting concern among code officials and other govern
mental leaders. Relying on materials developed in part by H. Crane
Miller, Petak argues that:

Local government immunity from liability has deep roots in the
common 1aw. The general rul e is that all states are immune
from tort liability unless they consent by constitution,
statute, or judicial decision to such liability. However,
1oca1 governments have been cons i stently treated differently
... The general rule is that there can be no recovery against a
local government for injuries caused by its negligence or
failure to act in the exercise of functions essentially govern
mental in character. However, many states have enacted legis
lation which subjects both the state and their local govern
ments to some degree of tort liability.
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Kusler (1985) states that "local governments are not, of course,
responsible for all private hazard losses. Traditionally, local govern
ments have not been held liable for 'no action' with regard to hazards,
including failing to remedy natural hazards." Courts have also held,
according to Kusler, that "local governments are not 1iable for fail ing
to adopt regul at ions unl ess they are under some statutory duty to do
so." Kusler argues that the advice of some municipal attornies to do
nothing in order to avoid liability is not likely to be practical. There
is a tendency for municipalities to adopt a variety of ordinances,
including flood plain regulations, to mitigate natural hazards; however,
passage of such ordinances "creates duties and are often considered by
the courts to establish a standard of care for municipalities."

Finally, Kusler makes a point of significant importance to muni-
cipal ities:

In a typical liability suit, the standard applied by the court
is usually one of 'reasonable care', not strict liability.
Reasonable care depneds upon what a reasonable prudent
individual would do in the circumstances. In other words, a
municipal ity is not 1iable automatically if someone is
damaged. The damaged individual must show that the municipal
ity failed to act reasonably in light of the foreseeability of
the harm, its seriousness, the cost of action, and other
factors. In general, the more serious the anticipated hazard,
the greater the care required" (1985: pp. 120-21).

There is a substant i al body of knowl edge on the fact that unrei n
forced masonry buildings pose a significant threat to life safety of both
occupants and those immediately adjacent to those buildings in the event
of even a moderate earthquake. There is al so substantial evi dence of a
high probability that California will be subjected to one or more major
earthquakes wi thi n the next two decades, with the poss i bil ity that such
an earthquake could hit later today. Given the existence of such
information, it would seem particularly prudent for municipalities
concerned with potential liability suits, not to mention concern for the
safety of residents, to develop, enact, and implement appropriate
pol i ci es for sei smi c strengtheni ng or demol it i on of unrei nforced masonry
buildings.
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PART THREE
POLITICS, PERCEPTIONS, AND PROCESS





CHAPTER VIII
UNDERSTANDING POLITICS, PERCEPTIONS, AND PROCESSES

Devising engineering methods to reduce the vulnerability of unrein

forced masonry buildings to earthquakes was not particularly diffi

cult. The simpl est techni cal approach is to raze the unsafe bri ck

bUildings, but structural engineers came up with ways to strengthen the

buil di ngs, thus extendi ng thei r economi c 1i fe and preservi ng them for

architectural or hi stori cal purposes. It was sl i ghtly more di ffi cult

to find rel atively inexpensive ways to strengthen the buildings, but,

the engineers proved equal to that task as well. From an engineering

standpoint, then, designing a earthquake hazard mitigation pol icy for

unreinforced masonry bUildings was not a real obstacle.

The problem, of course, has been political. It centers on how our

collective policy-making process balances the uncertain risks of the

low-consequence/high-probability event against what various stake

holders think are certain consequences of pol icy alternatives-

consequences that those stakeholders bel ieve to be contrary to their

interests. Exami ni ng the pol icy process provi des i nsi ghts about the

adoption of URM building ordinances. How did the issue get raised in

appropri ate forums? How were the interests of vari ous stakeholders

articulated and represented? How did municipality policy makers

achieve a sufficient level of agreement on objectives with respect to

the hazard and on specific mitigation pol icies in order to enact an

ordi nance and impl ement it? Was there somethi ng pecul i ar about URM

building hazard mitigation that made it take almost half a century to

enact mitigations after the risks became known? Who, if anyone, was to

blame for the delays? Does the experience in southern California teach

us any lessons for mitigation efforts elsewhere for other hazards?

Part Three focuses on pol icy maki ng from a behavi ora1 perspec

tive. We do not bel ieve that the process is particularly rational j it

may have rat i ona1 components, but generally pol icy maki ng i nvol ves a

substantial element of chance. The process incorporates several basic
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components. One of these is that problems must be articulated, and,
when they are, issues arise because actors have different stakes in
the outcome. Their positions depend on their values, perceptions, and
priorities. A second component is solutions to the problems, about
which two observations can be made here: 1) solutions sometimes exist
independent of problems (some people spend thei rent ire working 1i ves
carrying around a favored solution for which they seek problems that
can be bent or shaped to fit that solution); and 2) solutions corne and
go--pass in and out of favor. A third basic component is the set of
participants involved in pol icy development. When someone once said
that decisions are made by those who have nothing better to do, it
reflected the fact that policy outcomes are shaped by people who value

those outcomes highly and who put extraordinary effort into ensuring
that the outcomes match their preferences. A final component involves
making a place on the agenda in which the issue can be addressed.

Chapter IX describes the political processes involved in hazard
mitigation. The chapter examines the case histories in those Long
Beach and Los Angeles in terms of pol icy-making models. The chapter
emphasizes the difficulties associated with attempting to enact policy
in an issue area that most people view as having relatively little
immediate impact on them, the critical importance of specific actors in
the process and how they perceived their roles, and the community con
text within which the hazard mitigation policies were being considered.

Chapters X and XI discuss two important groups of people with very
specific interests in the outcomes of the policy discussions. Chapter
X focuses on the occupants of unreinforced masonry bUildings, including
renters and owner-occupants--their perceptions of the risks associ ated
with earthquakes and unreinforced masonry buildings like those in which
they live, how they perceive those risks compared with other risks to
which they are exposed, their attitudes about the risks, and the trade
offs they make between reductions in earthquake-related risks and poten
tial increases in housing costs. In the final stages of the pol icy
debates in Los Angeles, almost 400 renters were mobilized in opposition
to the proposed ordinance. In view of the fact that the ordinance was
intended, in large part, to improve their safety, it is important to
examine their values and perceptions.
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Chapter XI turns attention to unreinforced masonry bUilding
owners. The chapter presents the results of a value tree exerci se,
conducted shortly after the Los Angeles ordinace was passed, in which
URM building owners identified aspects of the Los Angeles ordinance
that were particiularly important to them. Owners considered alterna
t i ves to the new ordi nance and defi ned preferences concern ing pol icy
alternatives. Sensitivity analyses revealed how strongly owners valued
various elements of mitigation policy.

Chapter XI also i ncl udes the results of a nomi na1 group exerci se
with a separate group of owners that clarified owners' perceptions of
the probl ems associ ated with the ordi nance and the alternat i ve hazard
mitigation approaches they might have preferred to see enacted as
pol icy. Overall, the chapter is an ana lys i s of owners' vi ews of the
problems associated with mitigating the URM building hazard and the
tradeoffs they would have been willing to make between increased safety
and costs of rehabilitation.

Ri sk percept ion, ri sk val uat ion, and tradeoffs that stakeholders
are will ing to make are all particul arly germane to hazard mitigation.
These three variables help to determine whether a hazard will ever get
on the seri ous pol icy agenda- -the short 1i st of issues that pol icy
makers wi 11 attempt to deal wi th. After all, a probl em is not a prob
lem unless there is a disparity between the perceived state of affairs
and some desired state of affairs--unless a gap exists between what is
and what ought to be. Moreover, whether a complex issue, such as the
one being examined here, appears on the agenda of policy makers depends
on how the potential outcomes associ ated with action or i nact i on are
valued by the various actors (stakeholders) in the policy process, and
the tradeoffs they are willing to make.

The final chapter in this section, Chapter XII, is an analysis and
interpretation of the earthquake hazard policy-making process from the
perspective of a contemporary model of organizational decision
making. It emphasizes the problem of making decisions under conditions
of ambi guity and uncertainty. The primary purpose is to hel p develop
an understandi ng of the Long Beach, Los Angeles, and Santa Ana exper
iences so that hazard mitigation policies might be developed and imple
mented more smoothly elsewhere.
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CHAPTER IX
A POLITICAL ANALYSIS OF THE LONG BEACH AND LOS ANGELES CASES*

Pol icies directed at reinforcement of unreinforced masonry build
i ngs are regul atory in character and, contrasted with older di stri bu
tive policies such as disaster relief, are increasingly seen as pre
ferable for the mitigation of hazards Lowi, 1981). However, they
typically involve a much greater degree of pol itical confl ict, because
they impose costs on affected parties (e.g., bUilding owners) that
invite opposition. Thus, both policy adoption and policy implemen
tation are more difficult processes than those characteristic of the
older distributive policies (Mushkatel and Kilijanek, 1981; Wyner,
1981; Lambright, 1982).

Political and administrative constraints on policy development and
implementation may be described as a significant set of variables that
merit close examination. While scientific capabilitites (e.g., capac
ity to estimate seismic risk) obviously limit policy development, polit
ical factors have received rel atively 1ittle attention to date. Study
of the pol icy processes associated with i nnovat ive approaches to sei s
mic safety in Long Beach and Los Angeles not only explains how some of
these constraints were overcome, but also helps to illuminate the neces
sary conditions for development of effective seismic safety policies.

Theoreticpl Framework
Methods

This political analysis draws from the case histories presented in
Chapters II I and IV, suppl emented by semi -structured i ntervi ews with
participants in the policy process: city council members, attorneys,

*This chapter was written by Michael Kraft, Professor of Publ ic
and Environmental Administration, University of Wisconsin-Green Bay.
It is a highly condensed version of a monograph prepared for the
research project and publ i shed by the Uni vers ity of Wi scons in-Green
Bay, Institute for Public Administration and Policy Science (Kraft,
1984).
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planners, building and safety officials, apartment house owners, and
officials of business associations active in ordinance decisions. The
interviews were conducted in January of 1982; most were recorded, so
excerpts from the transcripts are used here. The case histories are
based upon a variety of materials: newspaper and other media documents;
formal records of local government decision making, including city
council mi nutes, transcri pts of publ ic heari ngs before the pl anni ng
commissions, and records of proceedings involving the city attorney's
office; and informal accounts maintained in the departments of building
and safety, such as internal memorandums, cl ipping files, and pol icy
histories written by city officials (Petak, 1986).

Relevant Models
The two cases are examined with reference to models of the policy

process (Jones, 1984; Anderson, 1984), and with special attention to
innovation as one form of pol icy development. Long Beach's ordinance,
in particular, may be considered to be innovative because it was
unusual at the time of adoption and has often considered to be a model
of earthquake mitigation policy in local government. The analysis
focuses on the first three stages of the policy process: problem
identification, proposal formulation, and policy legitimization.

The fi rst stage, also referred to as agenda setting, is part i cu
1arly relevant for understandi ng why probl ems 1i ke sei smi c safety may
be ignored in some cities but become prominent on the policy agenda in
others. Agenda setting also refers to the selection of some policy
alternatives for serious consideration and the neglect of others
(Kingdon, 1984; Cobb and Elder, 1972).

The relevance of agenda setting to earthquakes as public problems
is obvious. Earthquakes are infrequent and thus not very visible, and
therefore not often an object of publ i c (or governmenta1) concern.
Action is not a high priority in part because there is likely to be no
significant organized constituency pressing for governmental action,
and because few pol icy makers see earthquake mit igat i on as attractive
enough to warrant spending their limited time, resources, and political
capital.
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Policy action typically occurs just after a major earthquake when
publ ic concern is high. Such concern is 1ikely to dissipate fairly
qUickly once conditions return to normal. Specialists in agenda
setting emphasize the special importance of 1) pol icy entrepreneurs
(advocates willing to allocate their time, energy, money, and reputa
tion to promotion of a particular proposal); 2) the availability of
"open windows" or opportunities for advocates to push their proposals,
a concept similar to the notion of a catalyst that precipitates policy
action; 3) a supportive cl imate of opinion or organized constituencies
pressing for change; and 4) the media's role in shaping the way issues
are perceived and alternatives are constructed.

The second stage--pol icy or proposal formul ation--refers to the
process of designing a particular solution to the problem at hand. In
a highly technical area like seismic safety, policy formulation is
usually an activity dominated by knowledgeable specialists in building
safety or engi neeri ng, and it may invol ve outside experts or consul
tants, as was the case with Long Beach. Other actors involved in
formulation may include elected and appointed officials, civil
servants, members of interest groups, active citizens, and members of
professional societies (e.g., structural engineers).

The last stage in policy making, policy adoption (or legitima
tion), refers to the formal process of approving a public policy (e.g.,
a city council vote) and, more significantly, to the political task of
building a majority supportive of the policy. The latter may be a
complicated and time-consuming process of identification of interests,
communication, negotiation, persuasion, compromise, and (finally)
approval. The term legitimation is intended to indicate that the
process involves legitimate (e.g., elected or accountable) policy
actors engaged in open and del i berate exami nat i on of the probl em and
proposed solutions. Under normal conditions, there is an expectation
of technical rationality (or skilled professionalism) as well as
political accountability.

Pol icy innovation is a special case of pol icy making, for which
Polsby (1984) proposes three characteristics: innovations are relative
ly "large-scale phenomena, highly visible to political actors and
observers"; they embody a "break with preceding governmental
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responses"; and they have "institutional or societal effects that are

in a sense 'lasting'." Local seismic safety pol icies that involve new

approaches to earthquake mitigation (e.g., regulatory rather than

distributive policy), incorporate new concepts or methods (e.g.,

balanced risk), or significantly expand the scope of governmental

authority may be considered to be innovative.

Findings of Related Studies

Although the literature on seismic safety policy development is

quite limited, the findings and suggestions in some recent studies are

rel evant to the cases of Long Beach and Los Angel es. Atki sson and

Petak (1981), for example, argued that the capacity of a community to

design and implement one of the four major types of seismic risk

reduct ion strategi es noted above depends upon fi nanci a1 resources, the

availability of highly skilled personnel, and knowldge of the type of

hazard faced. A number of conditions influence this capacity: 1) the

size of the community (which determines the tax base for funding

mitigation activities; 2) governmental structure and authority

(especially the ability in multi-jurisdictional metropolitan areas to

enforce zoning and building codes in contiguous areas); 3) local

nongovernmental resources (e.g., universities and research institutions

where ski 11 ed personnel may be found); and 4) such other characteri s

tics of local government as political culture or ethos, budgetary

resources, staff size, and technical expertise of publ ic official s.

The three cities studied varied significantly in their capacity to plan

and implement earthquake mitigation strategies and policies; Los

Angeles demonstrated most of the requisite qualities, while Boston did

not.

Similarly, Rossi et al. (1982) found that the seriousness

attributed to natural hazards in general was "uniformly low" in the

same three cities and, as a consequence, natural hazard issues were low

on the pol it i cal agenda. The seri ousness attri buted to earthquakes in

particular was also consistently low. Rossi et al. also found that

el ite opinion in each city was most supportive of structural mitiga

tions such as building protection and disaster assistance. There was

1ittle support for the various "new wave" pol icies, such as nonstruc-
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tural mitigations, that employ land use management, and hazard
sensitive building codes, and compulsory insurance. However, there was
find more support for such policies at the community level than at the
state level.

Lambright (1982) examined policy innovation in earthquake prepared
ness in three states. He found the key elements of innovation (effec
tive policy development and implementation, as he defines it) to be "an
objective threat and leadership (i.e., entrepreneurship) within the
state." A combination of influences account for innovation, but chief
among them are a major earthquake (and thus heightened awareness of
ri sk) and pol icy entrepreneurs who are supported pol it i cally. Much
turns on the cooperation of public officials and the existence of
incentives for them to lend their support to policy development.

In a similar vein, Wyner (1981) examined earthquake policy develop
ment in California, with special attention to the disposition of
"strateg i ca11 y placed 1oca1 offi cia1s . " He found few non -governmenta1
interest groups pressing for pol icy change; rather, change was brought
about through the efforts of zealous officials, "true believers" in the
importance of sei smi c safety. Like Lambri ght, he noted that 1oca1
officials generally do not think seismic safety issues provide politi
cal benefits to them. Public knowledge is very limited, the saliency
of the issues is low, there is little public communication with offi
cials on the matter, and the issues rarely are prominent in political
campaigns. Thus there are few political incentives and rewards to take
a strong stand in favor of rigorous safety standards.

This is hardly an exhaustive review of the prevailing literature,
but the findings and arguments in these studies reinforce the conclu
sions drawn for Long Beach and Los Angeles below.

Case Analyses
The earthquake safety ordinances in both Long Beach and Los

Angel es represent i nnovat ive and seemi ngly effect i ve responses to the
collapse of older, vulnerable buildings that pre-date modern building
codes. The Long Beach ordinance of 1971 (modified in 1976) is
particularly interesting because it was based on the concept of
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balanced risk. The Los Angeles ordinance of 1981 is similar to Long
Beach's in that it employs many of the same variables in measuring
hazards: the importance and use of the building, exposure of occupants
to risk, and the building's capacity to resist seismic forces. Partly
because Long Beach acted so early to mitigate its earthquake risks, its
ordinance has been widely recognized as a unique approach to the
prob1em and a possible model for other cities. However, as the policy
history below reveals, succesful adoption and implementation of such an
ordinance depends upon far more than the mere availability of a "model
law." In particular, leadership and public support in the community
are critical and may limit policy action elsewhere.

Long Beach
The major catalyst for pol icy change in Long Beach in the 1930's

was the 1933 earthquake. A number of local and state policies were
adopted fairly rapidly, including city ordinances in both Long Beach
and Los Angeles (in 1934 and 1933, respectively) regulating new
construction requirements for earthquake resistance. Later policy
development in both cities resulted from the failure to apply
earthquake-resistant standards to existing buildings. By 1959, a Long
Beach ordinance authorized the Building and Safety Department to
declare an earthquake hazardous building a nuisance and to require
repair or demolition, but implementation proceeded slowly between 1959
and 1966. Unresolved legal issues and political caution dictated
initial slowness, but following a key State Supreme Court ruling on the
legitimacy of such ordinances (City of Bakersfield vs. Milton, 1966),
implementation speeded up noticeably.

As suggested by some theories of agenda setting, the push to
implement the 1959 ordinance and to deal more effectively with seismic
safety issues in Long Beach came from a single policy entrepreneur, the
Director of Building and Safety, Edward O'Connor. He explained his
role as follows:

I started this thing all alone mainly because I felt that, by
God, something should be done. Why should we go along and
wa it for a moderate or strong earthquake and get a lot of
additional loss of life and property damage?
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Once the legal issues were resolved by the 1966 decision, O'Connor
moved ahead aggressively: "It was then we started to condemn bUildings
block by block." He encountered strong opposition from the structural
engi neeri ng profess i on and, not surpri si ngly, from affected property
owners, who challenged thei r 1ega1i ty. However, 0' Connor seemed to
have the support of city officials, including the City Attorney,
Leonard Putnam.

A related and important characteristic of the early implementation
process was its low-key nature. O'Connor did not seek the approval of
the local business community, in part because he knew they would object
to the enforcement, but also because he knew his strategy was likely to
create adverse publicity and even greater opposition. What he had
going for him, in short, was support from the city government and a
good press, or at least one that did not undermine his efforts. His
commitment, energy, and leadership skills on this issue also fit the
model of implementation. As other studies have noted, one often finds
a single individual or a very few policy entrepreneurs or leaders
behind governmental action on low-visibility hazards.

The ordinance's 60-day notice period and the objections raised by
property owners to the costs of repair imposed on them began to have a
pol itical effect. As O'Connor put it, "once we condemned some 116
buil di ngs, that generated a lot of fl ak. " The fl ak resulted in the
formation of the United Property Owners Association (UPOA), which acted
in cooperation with the Downtown Long Beach Associates (DLBA) to try to
revise the city ordinance. Thus began a new strategy by the property
owners to find rel ief from the code enforcement. They set about to
rewrite the code itself.

The revision process was a long and complicated affair, and
included a number of hearings before the City Council that provided the
opportunity for critics to voice their complaints. There was also a
fa i r amount of publ i city in the 1oca1 press, and several 1awsui ts were
filed against O'Connor and the city by late 1969. While O'Connor con
tinued to receive support from the City Attorney's office, City Manager
John Mansell requested that the council's ordinance committee engage in
a thorough review of the matter by hiring an outside expert on matters
of seismic safety.
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The resultant study by the J.H. Wiggins Company (Wiggins and

Moran, 1970), financed in part by the DLBA, was presented to the
council's Ordinance Committee on August 10, 1970. The distinguishing

feature of the Wiggi ns study was the use of the concept of balanced

risk in assessing earthquake hazards and in developing engineering code

standards. The Wiggins report recommended that the 1959 provisions of

the city code by replaced by Section 2314 of the 1970 edition of the

Uniform Building Code (UBC), with some exceptions. The report formed

the basis of the new ordinance adopted in June of 1971.

The process of formulating the 1971 ordinance was highly unusual.

The DBLA hired an attorney with engineering experience, Philip Fife, to

hel p draft an ordi nance that woul d re1i eve them of the ki nds of prob

lems they faced with O'Connor's implementation of the 1959 code provi

si ons. As Arthur Honda, Deputy Ci ty Attorney, descri bed the process,

Fife was largely responsible for the ordinance language because the

city attorney's office was unable to handle the task:

Phil Fife, with his engineering background, help us draft an
ordinance with all these formulae and so forth, something
foreign to me. He laid his foundation on the Wiggins studies.

The effort included others as well. When the informal working

group--Honda, Fife, O'Connor, Mansell, and Wiggins--completed its

formulation of the ordinance, it was transmitted (in April of 1971) by

Mansell to the Ordinance Committee of the city council. The committee

referred the proposed ordinance to the full council for a public

heari ng. On May 25, the council approved the concept embodi ed in the

ordi nance and requested that the City Manager and the City Attorney

prepare a final ordinance for action. That ordinance was approved by

the council in June of 1971. By the time the council considered the

proposed ordinance, according to Honda, "everybody was seeking a compro

mise or some rational approach where we could continue our program

abating." No council member was opposed to the ordinance, but the

question was one of means: how to go about it, how fast, and what kind

of standards. The San Fernando earthqyake on February 9, 1971 helped

to remove any doubt about the need to act on the ordinance at that

time.
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The 1976-77 amendment process was an incremental adjustment in an

on-going program. The amended ordinance received final approval on

December 21, 1976, but it did not receive universal praise. O'Connor

be1i eved it represented a weaken i ng of the 1971 ord i nance (wh i ch, in

turn, he saw as a weakening of the 1959 ordinance as he enforced it).

Fife characterized the 1976 changes as having "gutted the ordinance."

Whatever the merits of the 1976 amendments, they did seem to eliminate

most of the object ions raised by organi zed property owners and the

DLBA. Although individual owners protested from time to time, there

were no legal or pol itical efforts comparable to those of the period

from 1967 through 1971. The apparently consensual and quiet process of

revision in 1976 reflected the city's strategy of cooperation with the

DBLA and property owners. As is often true of effective governmenta1

regul ation (Saba-tier, 1977), the city gained the support of "consti

tuency groups," and thus headed off political objections and legal

challenges.

The Long Beach ordinance is significant also for its scope.

According to a 1981 report by Eugene Zeller, Superintendent of Building

and Safety, the program involves a total of 923 buildings containing

some 3,000 dwell i ng units, and over 2,000 hotel guest rooms. Between

1971 and 1981, 161 buildings were demolished and 37 repaired (Zeller,

1981). By 1981,98% of the pre-1934 masonry buildings and been "rated

and graded" into the categories specified in the ordinance.

The events and decisions described in this case illustrate a num

ber of steps in the policy-making process. O'Connor dominated the

agenda-setting stage of the process, clearly demonstrating what is

usua lly termed the role of the pol icy entrepreneur. Hi s self-defi ned

professional role required that he act vigorously to mitigate earth

quake hazards, and he di d so through a vari ety of means over the

years. His efforts were aided considerably by the generally supportive

cl imate of opinion in Long Beach. While earthquake hazards were not a

highly salient issue for the populace, no one seriously denied the

risk. The 1933 and 1971 earthquakes created conditions favorable to

O'Connor's actions.
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Another striking feature that emerges from interviews with policy

actors is the remarkable consensus among city officials, who were

willing to back O'Connor even as organized protests by property owners

increased in the late 1960's. The 1971 innovation, of course, arose

out of a temporary breakdown in the apparently typical consensus among

what Fi fe termed the "power el ite" of the city. Forced to deal with

protests by the DLBA and the UPOA, the City Council turned to outside

expert advice and relied upon the informal working group that actually

formulated the new ordinance. The ordinance was acceptable because it

a11 owed the council to respond to the demands of property owners and,

at the same time, to modify the previous code enforcement procedures in

a way that seemed rational and fair to most parties.

In one sense, Long Beach did not so much seek out innovation-

innovation was thrust upon the city. It was introduced in a fairly

qui et fashi on by a small worki ng group that hashed out the details

between August of 1970 and April of 1971. Legitimation of the new

policy can be said to have taken place chiefly in this working group,

with the council ratifying the outcome. Several public hearings

provided the concerned public (chiefly organized property owners) with

the opportunity to voi ce thei r concerns. The wi 11 i ngness of the city

to work closely with the DLBA, in particular, cleared the way to

approval of the ordinance and to its reasonably smooth, if slow,

implementation after 1971.

Los Angeles

On February 9, 1981, after eight years of political conflict and

negot i at i on, Los Angeles adopted an ordinance s imil ar to Long Beach's.

The development of the Los Angeles seismic safety policy differs from

that of Long Beach in many respects, as might be expected given the

differences in city size, governmental structure, and pol itical

culture. While less innovative than Long Beach's (in part for coming

ten years later) Los Angeles' policy is important because it illus

trates clearly the usual pol itical and administrative obstacles to the

design of effective safety policies.
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Where the 1933 earthquake helped to set the stage for later

efforts in Long Beach, the 1971 San Fernando earthquake performed

something of the same function in Los Angeles. However, the first

major directive to the Director of Building and Safety, Earl Schwartz,

did not come until 1973, when the City Council, pursuant to Councilman

Thomas Bradley's resolution referring to the Long Beach ordinance,

asked the Department of Building and Safety to begin studying the

problem with older buildings. One of the differences between the

po1icy development processes in Los Angeles and Long Beach was Earl

Schwartz' conception of his professional role--one that played down

entrepreneurial leadership and looked to the political system to shape

the policy process. Additional factors in Los Angeles combined to

shape a process that was decidedly more compl icated, contentious, and

drawn out.

The initial council mandate of 1973 to study the seismic safety

prob1em did not 1ead to i mmed i ate act ion, but a second request by

Councilman Arthur Snyder in 1974 to look at certain types of

unreinforced masonry buildings, including specifically motion picture

theaters, finally "started the ball rolling," according to Schwartz.

Still the process moved slowly. The Building and Safety Committee of

the City Council asked the Building Department to conduct a seismic

survey of city-owned buildings, which took some two years to complete.

Eventually, the data base it created was used for a report to the city

that i ncl uded a repair pri ority rating and cost estimates. About a

year 1ater, with the support of the Structural Engi neeri ng Associ at i on

of Southern California (SEASC), the City Council approved an Earthquake

Safety Plan, incorporating the city's goals for eliminating hazards

associ ated with older structures. However, no specifi c requi rements

for changing building construction were included.

Some six months 1ater, controversy erupted over Council man

Snyder's efforts to rehabilitate motion picture theaters. Several

publ ic hearings provided the opportunity for opponents to voice their

objections (based largely on economic costs and concern for preserva

tion of buildings with historic value). All this controversy greatly

lowered the probabil ity of council action on a new ordinance. The

council consi de red several vers ions of a proposed ordi nance deal i ng
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with buildings used for public assembly, but referred them back to the
Department of Building and Safety. To further complicate matters, the
department had to work with a series of council building committees of
changing composition. That slowed the process of ordinance writing,
although it may have contributed to council understandi~g of the issues
and to its eventual positive action.

On October 25, 1976, the council's Building and Safety Committee
proposed to the full council an ordinance that would require repair of
all unreinforced masonry buildings in the city within ten years, and
they recommended that the ci ty seek federal fi nanci a1 ass i stance for
the effort. The BUilding and Safety Department had recommended,
accordi ng to Schwartz, "the hi ghest degree of safety that coul d be
affordable, and so the policy of the Building and Safety Department was
to have a standard that was even higher than the Long Beach stand
ard." In sharp contrast to the political process in Long Beach,
however, the proposal did not fare well. As Schwartz acknowledged, the
Department:

... left it really to the political system, the system of
publ ic hearings and what have you. (We) left it to that
vehicle as a method of compromising a lower standard ...
through gi ve and take at the publ i c heari ngs, and getting the
citizenry involved.

At a packed public hearing in the council chambers on December 9,
1976, the proposed ordinance was overwhelmingly opposed. Several
council members denounced the proposal, including Gilbert Lindsay,
whose downtown district included a large percentage of the older
buildings that would be affected. Instead of a safety measure, he
said, the ordinance was a "hunger measure": "A lot of businesses will
be closed and a lot of people will be thrown into the streets" (Los
Angeles Times, December 10, 1976). The council heeded the strongly
held views of the some 400 persons in the audience, and voted 11 to 0
to send the proposal back to the Building and Safety Committee for
"further citzens' input."
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Earl Schwartz then saw the consequence of hi s deci si on to 1eave

the matter to the political system. As he observed, public opposition

in effect meant that the proposed ordinance, "was never seriously

considered. The council generally thought it was too premature, even

after two or three years of study and what have you."

After four years uf studies, numerous drafts of proposed ordin

ances, five public hearings, and in the face of continued warnings that

Southern Cal Horni a faced a potent i ally catastrophi c earthquake, the

council found itself still unable to approve an ordinance. The Build

ing and Safety Committee presented a review of the entire problem and

the proposed ordi nance to the council in 1ate January, 1977. It

recommended that the city survey pre-1934 unreinforced masonry build

ings, and that a study committee be established to formulate an

ordi nance, among other act i vit i es. The commi ttee recommended against

present i ng the draft ordi nance until a vari ety of studi es coul d be

completed.

By December, 1978, the Speci a1 Earthquake Study Committee,

(chaired by former building superintendent, Robert Williams) produced a

draft ordinance and urged that "positive action be taken quickly." The

city had pl anned extens i ve publ i c heari ngs on the proposal in early

1979, but there were further delays. Other studies were underway at

about the same time, including field tests by a technical subcommittee

of the Will iams Citizen Committee, and the environmental impact state

ment being prepared by the city's Planning Department. By the time all

this information was presented to the Council's Building and Safety

Committee (late 1979), Councilman Hal Bernson had assumed the chairman

ship. Bernson developed a strong interest in seismic safety issues,

held additional public hearings, and asked for further studies of the

costs and impact of the proposed ordinance. A modified ordinance was

reformulated, taking into account many of the objections raised.

Duri ng thi s peri od, Earl Schwartz worked closely with Council man

Bernson, supplying updated fact sheets and briefing members of the

council on the proposed ordinance. The lead role in this final period

of policy legitimation was played by Bernson. It was an unusual role

for a politician, but can be explained in part by the fact that Bernson

represented the district most directly affected by the 1971 San
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Fernando earthquake. However, Bernson's personal concern for sei smi c

safety was as evident as the political dividends that came with

increased media coverage of his work on the ordinance. As Olson notes

(1985), there were three i nterre1ated el ements in Bernson's strategy:

he emphasized means for providing financial assistance for building

owners, stressed that implementation would be politically sensitive

(i.e., could be slowed if too costly), and tried to convince leaders in

the business and financial communities that an ordinance of some kind

was inevitable--he sought their participation in its formulation in

hopes of also gett i ng thei r support. Bernson's efforts notwi thstand

i ng, consensus in Los Angel es was not to be bui It as eas i ly as it was

in Long Beach.

After receipt of a favorable environmental impact report from the

Planning Department in December, 1980, the City Council scheduled

addit i onal publ i c heari ngs. Despite 1ast-mi nute protests by some 400

renters who were mobilized into action by the apartment owners'

association, the council voted 11-3 on January 7, 1981 to accept the

ordinance. However, the conflicts that continued until the final vote

were indicative of the difficulty of fashioning an acceptable seismic

safety ordinance.

Comparative Analysis

As Nelson Polsby has demonstrated for major policy innovations at

the national level (1984), there are seven descriptive dimensions that

affect adoption of policies: 1) the elapsed time between first proposal

and approval of the innovation, 2) specialization (experts versus

politicians), 3) consensus in the decision making culture, 4) the

saliency of the issues, 5) the degree of political conflict (e.g.,

publ ic or group opposition), 6) the extent of research and technical

design incorporated into the innovation, and 7) the extent of separa

tion and temporal juxtaposition between the two processes of recogniz

ing the need for a solution and proposing the alternatives.

While Polsby's categorization of variables cannot be applied

di rectly to the cases of sei smi c safety i nnovat ion in Long Beach and

Los Angel es, the exerci se is helpful for suggesting how the two cities
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might be compared. Without stretching real ity too much to fit the
theory, Long Beach appears to be closer to the type of innovation that
Polsby calls "acute," while Los Angeles seems to better fit the type he
labels "incubated." In large part, the distinctions reflect the much
longer period required for policy innovation in Los Angeles, the
increased opportunit i es for publ i c part i ci pat i on and organi zed protest
thereby created, and the necessity of a slow, incremental, and accommo
dative process of policy making to allow suitable political response to
the vigorous opposition created by the proposed ordinance. Put other
wise, the process in Los Angeles reflected an extended period of policy
legitimation, with a large number of policy actors, whereas in Long
Beach the process was shorter and pol icy legimitation was much more
limited and confined to a much smaller number of key policy actors.
Table IX-1 attempts to capture some of the characteristics of the
policy making in these two cases and to suggest the variables that help
to explain the distinctions between Long Beach and Los Angeles.

Although the ordinances adopted in the two cities are similar,
they were developed through somewhat different political processes that
reflected the different characteristics of each city. While it is
difficult to say which of the characteristics is the most consequential
(i .e., has the most explanatory power), special attention should be
called to the leadership role of the Director of Building and Safety,
the support of other policy officials, and the degree of public support
and oppos it ion. In the small er city of Long Beach, the Di rector of
Building and Safety played a strong leadership role. While his
personal motivation and drive were important to his success, his
efforts were helped by a supportive political environment in Long
Beach. That supportive environment is related to the structure of
government in that city and the low-key nature of its pol itics. A
strong city manager form of government, a relatively small and
homogenous population, and a consensual decision making style all
create conditions favorable to the exercise of the role favored by Ed
O'Connor.

A generally supportive climate of opinion in a populace that still
remembered the devastat i ng 1933 earthquake made his activit ies more
acceptable to city officials than they might have been in a city
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TABLE IX-l CHARACTERISTICS OF THE POLICY-MAKING PROCESS IN LONG BEACH
AND LOS ANGELES

Characteristics Long Beach Los Angeles

Large number of
hearings; excep
tional opportunity
for participation
High

Low to moderate;
no organized con
stituency favoring
ordlnance
Moderately favorable

Moderate· pro
fessionai role for
buildin~ director,
althougn active in
advisory role in
1979-81
Weak to strong; weak
in early 1970s, but
strong ln 1979-81
Weak, but variable

Large,
heterogeneous
Mayor, city council
Authority to
condemn question
able until 1966
Bakersfield case
Pluralistic, competi
tive and conflictual
Disjointed, incre
mental and reactive.
Concern for mitigat
ing hazards and
economic impact on
owners/occupants
Strong iT) opposition
over entlre gerlod
of 1973-81. Chiefly
apartment owners,
and other owners.
High

High

Elitist, cooperative
and consensual
Innoyative, .action
forclng. Pnmary
concern for mitl
gating hazards.

Moderate, but no
organized consti
tueT)cy favoring
ordlnance
Highly favorable

Weak to moderate.
Stronger after 1969.
ChieflY prop.erty
owners and aowntown
business association.
High

Few.h~ariDgs, op'por
tunltles Ilmltea

Weak; deferrence to
administrators and
technical personnel
Strong over most of
the period

Small, relatively
homogeneous
City manager
Authority for con
demnations after
1959

Strong; policy
entrepreneur role
by building and
safety director,
1950s and 1960s

Non-governmental
interest groups

Availability of seismic
safety expertise
Public perception of
seismic risk and
saliency of the issue

Technical expertise of
city administrators
Leadership by
administrators

Climate of op.inion,
including meaia
Public hearing~ held
opportunities tor citizen

Leadership by elected
officials

Decision-making style

Decision-making structure

Sup-port of elected
officials, city
attorney, city council
Major catalytic event 1933 Long Beach 1971 San Fernando
setting POllCY agenda quake quake
========================================================================

City size and population
characteristics
Governmental structure
Legal resources
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without that particular memory. As other studies have found (cf.
Lambright, 1982; Wyner, 1981), seismic safety policy development seems
to depend critically on leadership by a policy entrepreneur like
O'Connor in combination with sufficient local concern about seismic
risk to create incentives for political leaders to lend their support.
Those conditions were present in Long Beach far more than they were in
Los Angeles.

Eventually, Los Angeles adopted its own ordinance, but the delays
along the way reflect that the city's more complicated, pluralistic and
conflictual decision making structure, and a somewhat less concerned
publ ic. Given the pol itical culture of that city, administrators are
more confined in their entrepreneurial roles, and must wait for the
"wi ndows of opportunity" and the supportive pol it ica1 envi ronment to
overcome the usual obstacles facing policy innovation. The 1971 San
Fernando earthquake helped to shift public concern, as did forecasts of
a major earthquake over the next 30 years. Media coverage thereof made
the risk to public safety and property difficult to ignore. Concern
over the city's legal liability--should no hazardous-structure
abatement programs be in place--was an additional encouragement to
ordinance approval in Los Angeles.

That organized interest groups were able to slow the process of
innovation in Los Angeles far more than in Long Beach is a consequence
of the city's governmental structure and, in particular, the visibilty
and responsiveness of the City Council. Put otherwise, policy legitima
tion on a controversial issue like seismic safety is made more diffi
cult because organized groups are more likely to be heard and listened
to. Earl Schwartz i ndi cated as much in not i ng hi s deference to the
political system and the elaborate set of public hearings needed to
produce an acceptabl e compromi se. Without passage of AB 604 in 1981,
which authorized local governments in Cal ifornia to issue bonds for
long-term, low-interest loans for building rehabilitation, and a
substantial reduction in estimated costs for retrofitting buildings,
property owners and other opponents might have succeeded in challenging
the proposed ordinance.
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CHAPTER X
RISK PERCEPTIONS, VALUES, AND VIEWS OF BUILDING OCCUPANTS*

In order to better understand the re1at ionsh ip between percept ion
of earthquake hazards and local government sei smi c pol icy formation, a
survey of households affected by the Los Angeles ordinance was con
ducted. The survey addressed three basic questions that form the
overall outline for this chapter:

1. How important do people perceive earthquakes to be compared
with other risks they face?

2. How is governmental regulation of seismic hazard viewed?
3. What specific attitudes did occupants of affected build

ings have about the Los Angeles seismic safety ordinance?

The importance of this type of study was emphasized by White and
Haas (1975, p. 95) in their assessment of priorities for natural hazards
research, when they hypothesized:

If there were a thorough understandi ng of the factors
which affect the choice of adjustments to hazards at both the
individual and community level, it would be relatively easy to
have a significant effect upon future benefits and costs of
hazard adjustment, and upon the changes in levels of risk
acceptance in the United States.

This survey research is intended to aid in understanding risk percep
t ions and val ues, and the consequences of those perceptions for sei smi c
policy makers.

* This chapter was written by Bruce B. Clary, Associate Professor
of Public and Environmental Administration, University of Wisconsin
Green Bay. His analysis is based on a survey developed and administered
by William Petak and Harlan Hahn. The chapter is based on a more
detailed and longer technical report (with much more extensive
statistical notation) published by the University of Wisconsin-Green
Bay, Center for Public Administration and Policy Science (Clary, 1986).
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Survey Design and Rationale

Individual perceptions of and responses to natural hazards are

complex processes involving a multiplicity of variables. The physical

properties of hazards are important, but basic personal ity attributes

and social attitudes also playa significant role. Among the character

istics linked to hazard-related behaviors are: sense of personal

control (Sims and Baumann, 1972), fatalism (Burton et al., 1978),

rationalization (Kates, 1962), recall of past experiences (Slovic et

al., 1980), and whether a risk is viewed as voluntary or not (Starr,

1969). People tend to adopt only a few simple adjustments to hazards

and act 1argely in response to a di saster or its aftermath. The best

predictor of how people will adjust is past experience--how much an

individual has suffered due to hazard exposure. The greater the losses

sustained, the greater the probability that adjustments to hazards will

be made (Jackson, 1981, pp. 407-408).

Earthquakes, however, differ in one important respect from other

natural hazards. Although they have a catastrophic potential, the

large-magnitude earthquake is rare. There has been only one major

seismic event in the United States since 1971. Although residents of

seismically active areas are familiar with earthquakes, most are at the

low end of the severity scale. In the most comprehens i ve analys is of

hazard victimization to date, earthquakes had a lower level of human

impact than fires, floods, hurricanes and tornados (Rossi et al.,

1983). In a national survey of hazard victimization covering the

period from 1970 to 1980, the rate for earthquakes was .96 per 1000,

compared with 2.2 for floods, 2.5 for hurri canes, 3.7 for fi res, and

6.4 for tornados. Consequently, people tend to underestimate the risk

associated with the low-probability/high-severity earthquake.

In case studies of decision making in 13 California cities (Wyner

and Mann, 1983), sei smi c safety tended to be a low pri ori ty on the

pol icy agenda. Other, more pressi ng issues occupi ed the attention of

decision makers. When seismic safety does become a major policy issue,

it is usually in the wake of a major quake (as Gemonstrated in the Long

Beach case). The pol icy system has been driven almost entirely by

crisis (see Scott, 1979).
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It was within the context of the prior research referenced above
that the household survey was conducted. The respondents to the survey
are all occupants, either renters or co-op owners, of unreinforced
masonry buildings in Los Angeles. The rationale for focusing on resi
dents of unreinforced masonry buildings is that, due to the possible
impacts of the earthquake hazard mitigation ordinance on them specific
ally, they would probably be more aware than the average citizen of the
ordinance's ramifications.

The sample was developed from the resident population of all build
i ngs from wh ich a res ident or owner test ifi ed or appeared at publ i c
heari ngs concerni ng the Los Angel es earthquake hazard ordi nance. A
sample of 500 residents was selected randomly. A self-administered
mail survey was distributed in December of 1982, about a year after the
ordinance was passed. A follow-up letter was sent and responses were
received through February, 1983.

The response rate was 16%. Return rates for mail surveys tend to
be generally lower than for other types of survey methods, rarely
exceedi ng 50%. Whenever the return rate is low, the question always
exists as to whether respondents differ in significant ways from
nonrespondents (Jones, 1971, p. 71). Gi ven the low response rate to
the survey, the findings should be considered prel iminary, suggesting
hypotheses that can be exami ned us ing more representative data. As
Bl al ock (1972) states, surveys can perform a useful exploratory func
tion in social research, even if they are based on nonprobability
samples or have low response rates.

A similar survey conducted in San Francisco also had a low
response rate (22%). The researchers felt that peopl e who reside in
seismically active areas are hesitant to respond to questionnaires that
focus directly on earthquakes. There is concern about the hazard, but
a strong reluctance to tal k about the probl em. It was hypothes ized
that this behavior is a form of cognitive dissonance reduction: an
attempt by individuals to reconcile living in a desirable environment
and facing, on a day-to-day basis, a potentially catastrophic threat to
it (Jackson and Mukerjee, 1974, p. 163).
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Perception of Earthquake Risks
What is the relationship between low-probability/potentially

destructive hazards and human perceptions? One position is that people
tend not to pay attention to their possible consequences (Kunreuther,
1979). A typical attitude is that the odds are small that anything
serious will occur tomorrow or the next day, so why worry. Individuals
tend to discount highly the future costs of a hazard event like a catas
trophic earthquake (Wyner and Mann, 1983, pp. 84-86).

The respondents to this survey do not ignore the fact that a damag
ing earthquake might happen (72% of the respondents thought that a
severe earthquake would hit southern California within the next ten to

20 years), but re1at i vely few were concerned about the ri sks that it
poses compared to the other hazards they face on a daily basis. Survey
respondents tended to be much more concerned about everyday risks such
as price inflation, violent crime, and auto accidents. Other low
probabil i ty, but potent i ally severe events (health threats from
cigarette smoking and nuclear war) were ranked near the bottom of the
scale along with earthquakes. Indeed, of the potential hazards
included in the survey, earthquakes were ranked last by respondents.

This conclusion is quite similar to one derived from a separate
three-city survey of att itudes towards earthquakes. In that survey,
only 1.7% of the respondents mentioned earthquakes as community
problems, with air pollution, crowding, traffic, climate, noise and
crime cited more frequently (Jackson, 1981, p. 397). Overall, the
implications from the present survey and others that have been
conducted are similar (Jackson and Mukerjee, 1974; Jackson, 1977;
Jackson, 1981; Ki ecolt and Ni gg, 1982) . Earthquakes are generally
vi ewed from a short-term perspect ive and thei r cataclysmi c potent i a1
downgraded or ignored.

The political impact of limited public concern with earthquakes is
predi ctabl e: there is not much of a constituency for sei smi c safety
(Meltsner, 1978, p. 3; Wyner and Mann, 1983, pp. 105-11). Pol icy
ramifi cat ions of th is att itude were explored in other questions and
support this proposition. The respondents to the survey tended to feel
that, in comparison to other hazards, earthquakes were a hazard against
which government can provide the least protection. Similarly, earth-
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quake hazard mitigation was ranked last as a priority for governmental

action.

Influences on Seismic Risk Perceptions

There are two major schools of thought about how people assess

ri sk and make appropri ate hazard adjustments. Economi sts use expected

utility theory to argue that individuals make a benefit-cost calcula

tion and choose the alternative that renders the most gain at the least

expense. This formulation has been questioned widely, largely on the

basis of psychological experiments in decision making (see Arrow,

1982). Psychological studies show that people have limited recall of

past events, are overconfi dent in thei rest imates of ri sk, rat i ona1i ze

that hazards wi 11 not affect them, and anchor themselves to exi st i ng

ways of looking at things (Slovic et al., 1980). All of these militate

against the rational weighing of costs and benefits in arriving at a

decision about a hazard and the risk it poses.

In this research, the primary objective was to learn what influ

ences people's risk perceptions in order to explain, in part, why it

has proven so difficult to enact and implement hazard mitigation

policy, wlth particular emphasis on URM building hazards. We

hypothes i zed that peopl e' s perceptions of earthquakes as an important

ri sk was a function of some of thei r personal characteri st i cs. The

question was, which characteristics?

Based on a review of the 1iterature, it was decided that one

important set of personal characteri st i cs were psychol ogi cal and woul d

be likely to include one's sense of personal control over one's life.

Thi s represents psychol ogi cal propert i es that are very close to the

concept of internal control, which Sims and Bauman (1972) found to be

statistically related to the adoption of adjustments to tornado

hazards, and to fatalism about earthquakes, a problem explored by

Turner and Ki ecoIt (1984). A second psycho1ogi ca1 factor 1ike1y to

affect one's views of how much of a threat earthquakes posed was one's

sense of personal security. Si nee no s i ngl e quest i on can really evoke

indications of such subtle concepts from respondents, a scale was

constructed for each of the factors from several questions. The

purpose of using the two scales was to ensure that every step possible
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would be taken to determine whether general psychological states bear

any relationship to earthquake perception.

Another scale was developed from several other questions to meas

ure peoples' fear of personal loss from exposure to hazards. From a

rat i ona1 deci si on-maki ng perspective, the more a person fears losses

from earthquakes, the more he or she shoul d show evi dence of concern

about their catastrophic potential. The scale reflects some of the

elements of expected util ity theory in its appl ication to hazard per

ception.

In addition to the psychological characteristics of individual s,

it was concluded that other, more easily measured characteristics might

provide insight into how people view and value the earthquake risk.

Some research shows that better educated and more affluent persons are

more likely to make hazard adjustments than are people with less educa

tion and low incomes (Burton et al., 1978, pp. 106-111), although Jack

son (1981, p. 43) found no relationship between income and earthquake

hazard perception. One reason to expect a corre1at i on between income

and risk perception is that more affluent persons have more discretion

ary income with which to mitigate hazards; poor people, in contrast,

face more immediate, pressing demands on their incomes, so investments

are more difficult to make, especially to protect themselves from an

event that may not occur. Yet another index was constructed to measure

soci oeconomi c status- -an index constructed from object i ve measures of

income and educational attainment.

Several other demographic characteristics of the respondents were

selected for analysis to determine whether they were related to earth

quake hazard risk perception. It was thought that older persons might

be more concerned about the hazard than younger persons, so age was

i ncl uded. Ret i red persons, most of whom 1i ve on fi xed incomes, were

hypothesized to be more concerned about losses due to risks than other

people, so that variable was included. Whether the respondent was

disabled was included; it was hypothesized that disabled persons are

likely to be at greater risk from earthquakes and, thus, may be more

concerned about them. Whether the respondent was a member of a

minority group was included because it was hypothesized that minority

group members might fi nd it more di ffi cult to obtain adequate housi ng
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and might, therefore, be more interested in not diminishing the housing
stock than in improving seismic safety. Finally, it was decided to
investigate the extent to which renters were more or less likely than
homeowners to perceive earthquakes as significant hazards.

Havi ng deci ded whi ch characteri st i cs of the respondents to focus
on, it was necessary to develop a way to measure perceptions of earth
quakes as risks. This was accomplished by creating an index from four
questions in the survey instrument: 1) how important earthquakes were
as a source of danger to the respondent, 2) whether the respondent
thought government should do something about the earthquake hazards, 3)
how much protection the respondent thought government could provi de,
and 4) the extent to which the respondent was willing to pay for
additional protection from earthquakes.

Statistical methods (correlation analysis) were then used to
measure the extent to which the the respondents' personal character
istics were related to how important a source of risk earthquakes were
to them (as measured by the scale devised above). The results of the
analysis are shown in Table X-I. Of the nine personal characteristics
measured, only three were significant (correlated at statistically
significant levels): sense of personal control, fear of loss from
hazard exposure, and status as a tenant.

The rel at ionshi p between tenant status and perception of sei smi c
ri sk may refl ect a concern among renters about thei r abil ity to fi nd
another place to 1ive, should their residence be damaged by an earth
quake. Si nce many apartments in Los Angeles are rent- cantrall ed, a
tenant who has to move from an apartment with a rent ceiling faces the
prospect of much higher rents if a comparable unit cannot be found.
Tenants were also more likely than owners to have lower socioeconomic
status, be members of a minority group, and be disabled--all of which
make a change of residence more difficult. Tenants may, therefore,
attri bute greater signi fi cance to earthquakes because of fears about
their housing opportunities should one occur.

Fear of loss from earthquakes is also related to tenant status and
sense of personal control. The association of fear of loss with tenant
status is consistent with the earlier interpretation that tenants
appear more apprehensive about the impact of quakes on them than do
owners.
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TABLE X-I RELATIONSHIP OF SELECTED DEMOGRAPHIC AND PERSONALITY FACTORS
WITH RISK PERCEPTION OF EARTHQUAKES

Variables

Pearson r

Perception of Earthquakes
As an Important Risk

Statistical
Significance

Personal insecurity
Sense of personal control
Fear of loss from hazard exposure
Socioeconomic status
Age
Disabled*
Retired*
Minorit/
Tenant*

.01

.28

.39

.03
-.02

.01
-.03
.18
.38

.48

.02

.001

.43

.43

.47

.41

.07

.001

*Coded as dummy variables: 1 = attribute present; 0 = attribute
absent.

The connection between fear of loss and sense of personal control
may refl ect real ism on the part of i ndi vi dual s who feel that they have
some level of control over the external events that affect them. Rather
than deny or ignore the possibility of being affected by an unexpected
hazard, they realize the potential effects it can have on them in terms
of bodily injury and other consequences. They do not appear resigned or
fatalistic. This interpretation is consistent with the findings of Sims
and Baumann (1972) on the connection between a sense of internal control
and the adoption of personal hazard mitigation measures.

To measure the joint effect of respondent characteristics on
earthquake risk perception, additional statistical analyses (multiple
regressions) were conducted.* The results support a number of important
conclusions about earthquake perceptions. First, how people assess
seismic risk is not random; it reflects basic personality elements,
social attitudes, and demographic factors. Specifically, one tends to
be more concerned about natural hazards if one feel s greater control
over one's destiny (Sims and Bauman, 1972). Although prior studies have
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questioned the extent to which rational judgment plays a role in
individual risk assssment (see Kunreuther, 1979; Slovic et al., 1980;
Arrow, 1979), the associ at i on between fear of loss and ri sk percept ion
suggests a rat i ona1 1i nkage of concern over the possi bil i ty of hazard
loss with the threat posed by earthquakes. The connection between
tenant status and att i tudes toward sei smi c ri sk also provides evi dence
for the importance of concern over personal loss as a factor in hazard
perception.

Fi na lly, the data support an important observat i on about natural
hazard mitigation policy-making: government must consider the psychology
of individuals in the development of hazard management programs (Kun
reuther, 1979). Pol icies, if they are to be effective, cannot be based
solely on risk assessments which ignore how people subjectively weigh
risk (see Fishhoff et al., 1979). Rational calculation of loss can play
a role in individual risk decisions, but basic personal ity attributes
have a fundamental impact on choices made risks.

Attitudes Toward Seismic Safety Regulation
The public questioned in our survey would favor reduction of

hazards posed by several other everyday risks before pushing for action
on earthquake hazard mitigation. This does not preclude the possibility
of a constituency for seismic safety, but it would likely be smaller and

*The resulting equation was:

Y = 4.34 + .24F + .31IV + .68PC + .78TS,
(.34) (.41) (.41) (.28)

where
Y earthquake hazard perception scale,
F fear of loss,
IV interaction variable (PC x F),
PC sense of personal control, and
TS tenant status,
and where R2 = .45, the relationship is significant at the
.01 level of confidence, N = 52 (listwise deletion), and
variable IV was transformed using x = x-(x mean) because of
multicollinearity. Beta weights are shown in parentheses
beneath the coefficients.
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possibly less strident than for other policy areas where risk abatement
is an issue. Questions in the survey were designed to measure attitudes
toward speci fi c roles that government mi ght pl ay in earthquake hazard
mitigation. No comparisons were made with other risks, so the relative
priority of earthquakes as a risk problem was not considered.

Table X-2 lists the percentage of respondents who support each of
the earthquake hazard abatement measures mentioned in the survey. A
majority of respondents supports governmental act ion in three of the
five policy options included. Residents are most supportive (80%) of
the requirement that potentially hazardous bUildings have warning
signs. One obvi ous reason thi s measure is favored is that it requi res
no investment by the property owner and, presumably, no rent increase
for the tenant. However, a warning of this kind could deter potential
renters, and vacancy rates mi ght increase or rents mi ght have to be
lowered to compensate for the unsafe building designation.

TABLE X-2 PERCENT OF SURVEY RESPONDENTS SUPPORTING EACH OF SEVERAL
POSSIBLE GOVERNMENT EARTHQUAKE HAZARD MITIGATION POLICIES

Variable Percent In Agreement

1. Public notices should be placed on
potentially unsafe buildings. 80%

2. It is the responsibility of the federal
government to provide earthquake
insurance. 74%

3. Property owners should be required
to rehabilitate bUildings to meet
earthquake construction standards. 53%

4. Compliance with earthquake preparedness
efforts undertaken by government
should not be voluntary. 50%

5. If apartments must be remodeled to
become more earthquake resistant,
the main effect will not be to increase
rent for tenants. 30%
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Nearly 75% of the respondents would like government to provide some
form of earthquake insurance. Similarly, in a separate three-city study
of earthquake att i tudes, insurance was mentioned more than any other
measure as a way to reduce hazards posed by earthquakes (Jackson, 1981,
p. 403). Nevertheless, available evidence indicates that residents
woul d be very unl i kely to purchase it. Earthquake coverage has been
provided by private insurance companies in Cal ifornia since 1916, at
reasonable prices: the rate for a $50,000 home is approximately $100 per
year. Yet, as of 1979, fewer than 5% of all Cal ifornia homeowners had
bought earthquake insurance (Kunreuther, 1979). Any recommendations
based on public support for earthquake insurance must take into account
the low participation rate to date.

There is much less agreement on the acceptability of other types of
earthquake policies. Only 53% of the respondents support mandatory
retrofitting of buildings to meet earthquake standards. An even lower
proportion (30%) think that retrofitting could be done without raising
the rent of tenants substantially. Finally, there is a 50-50 split on
whether compliance with earthquake regulations should be voluntary.

There is substantial opposit ion to governmental pol i ci es that make
conformi ng with regul at ions mandatory and that produce economi c costs
for the community. These reservations about regulation are not peculiar
to earthquake pol icy, however; there is a growi ng publ ic trend to be
less supportive of governmental regulation in general. For example,
support in national samples for high standards and additional
improvements in pollution control, regardless of cost, dropped from 55%
to 43% between 1977 and 1980. Likewise, the proportion who felt holding
down costs ought to be emphas ized over stri cter control s rose from 20%
to 34% (Bullock et al., 1983, pp. 112-113).

The potential economic costs of earthquake hazard mitigation cannot
be ignored as producing citizen opposition. Cost was a major issue in
del i berat ions over adoption of the Ci ty of Los Angel es' sei smi c safety
ordinance. The economic impact of the ordinance falls heaviest on apart
ment and commercial property owners and, predictably, these groups were
the most vocal source of opposition to the measure. Tenants, however,
were often opposed, due largely to a fear that rents would be raised in
order to cover the costs of building modifications.
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In order to analyze further the influences on attitudes toward
seismic safety policy, a number of variables were correlated statis
tically with a scale designed to measure opposition to earthquake
policy. The scale was developed from responses to five questions (see
Table X-2) concerning attitudes toward earthquake hazard mitigation
policies (results are shown in Table X-3). Five of the variables tested
demonstrate statistically significant correlations with opposition to
seismic safety regulation. In summary, people who are generally opposed
to governmental controls to mitigate earthquake hazards:

1) tend to have lower levels of personal insecurity
(r = -.28),

2) evidence less concern with personal loss due to hazard
exposure (r = -.51),

3) are not as concerned about the risk from earthquakes
(r=-.40),and

4) are more likely to be property owners (r = -.50) and older
(r = .29).

Additional statistical analysis (multiple regression analysis) was
conducted to determine what proportion (of the variance) of the opposi
tion to government earthquake hazard mitigation efforts could be
explained by the variables listed in Table X-3. When the effects of the
variables are considered jointly, only two help to explain opposition to
government hazard mitigation policies at a statistically significant
1eve1: fear of hazard loss and tenant status*. The more important
predi ctor of the two is fear of loss due to hazard exposure and the
correlation is negative: when people fear hazard loss, they are more
likely to support governmental action.

*The regression analysis generated the following results:

.40, N = 65 (listwise deletion), and p <.01.

Independent Variable

Fear of Hazard Loss
Tenant Status
where:
Constant = 20.5, R2

Partial R2

.29

.40
-.41
-.36

Beta B/Std. Err.

-1.06/ .27
-3.81/1.11
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TABLE X-3 CORRELATES WITH OPPOSITION TO GOVERNMENTAL EARTHQUAKE HAZARD
MITIGATION POLICIES

Variable

Personal Insecurity
Sense of Personal Control
Fear of Loss from Hazard Exposure
Liberal ism
Political Activity
Political Efficacy
Concern With Earthquake Hazard
Socioeconomic Status
Minority*
Tenant*
Age
Retired*
Disabled*

Pearson r

-.28
-.18
-.51
- .18

.15
-.01
-.40
-.03
- .11
-.50

.29

.26

.001

Stat i st i ca1
Sign ifi cance

.04

.09

.001

.07

.10

.46

.001

.41

.18

.001

.007

.48

.48

* Coded as dummy variables: 1 = attribute present; 0 attribute absent.

When the latter finding is coupled with the earlier conclusion
that earthquakes tend to be seen as relatively minor risks, the need
for public education about the problem suggests itself. Since there is
a high probability of an earthquake in southern California within this
century, the concern of residents about hazard loss is well-founded.
If people have difficulty understanding and making choices about low
probability/high-consequence events (see Slovic et al., 1980), an
intense educational program could change that perception by making them
aware of the actual dangers that earthquakes pose.

Attitudes Toward the Los Angeles Seismic Safety Ordinance
The Los Angeles Seismic Safety Ordinance was hotly debated because

it required that buildings had to be rehabilitated if they did not meet
certain structural standards and that individual owners were
fi nanci ally repons i bl e for the modifi cat ions. All survey respondents
1i ved in unrei nforced masonry buil di ngs, the target of the ordi nance.
It can be assumed, therefore, that the respondents were more knowledge
able about the ordinance and had more concrete feelings about it than

153



the average citizen. Secondly, it must be recognized that the findings
reflect the attitudes of a specific group of residents, not of the
population of the city as a whole.

Knowledge of the Ordinance and Political Activity
Almost two-thirds of the survey respondents (63%) knew that the

earthquake hazard policy had been enacted. Of the respondents aware of
the ordinance, 36% (22% of all respondents) actually went to a meeting
where the ordinance was a topic of discussion. This level of citizen
involvement in the adoption of the Los Angeles seismic safety ordinance
is similar to what generally is found in local politics. In one of the
most comprehensive studies of political participation, 30% of the
sample had worked with others in trying to solve community problems and
19% had attended at least one political meeting within the last three
years (Verba and Nie, 1972, p. 31).

A proposed earthquake ordi nance along the 1i nes of Los Angel es'
should have the potential to mobilize individuals to take some form of
political action. It is likely that public awareness will develop when
similar policies are considered in other cities. At a minimum, partici
pation that is consistent with average levels of involvement in commun
ity issues can be expected.

Support for the Ordinance
Respondents were asked whether they were initially supportive of

the ordi nance and what thei r present att i tude was. In both instances,
a majority opposed the measure: 63% and 60%, respectively. Few respon
dents had changed their feelings about the ordinance. Just 7% indi
cated they had a different attitude.

Almost all (95%) of the owners of co-op apartments opposed the
ordinance, compared to just 36% of the tenants. The most likely explan
ation for this difference is economics: homeowners have a greater fear
about paying for renovations than tenants have regarding the possibil
ity of higher rents. Second, there is some evidence that opponents of
the measure were more i nvo1ved pol it i cally. Attendance at the earth-
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quake hearings was positively correlated with opposition to the ordin
ance (r=.39, p=.007).

Table X-4 describes the relationship of selected variables to sup
port for the earthquake ordinance. Opposition to the ordinance
increases with age and opposition to seismic regulation generally.
Support for the ordi nance is related to fear of loss from hazard
exposure, concern with the earthquake hazard, and tenant status.
Perception of the problem, therefore, is multi -dimensional, involving
political and social attitudes as well as the demographic background of
respondents.

TABLE X-4 CORRELATES WITH SUPPORT FOR THE LOS ANGELES EARTHQUAKE
HAZARD MITIGATION ORDINANCE

Variable Pearson r Statistical
Significance

Persona1 Insecurity .17 .24
Sense of Personal Control .14 .22
Fear of Loss from Hazard Exposure .38 .01
Liberalism .22 .07
Political Activity .11 .25
Pol itical Efficacy .08 .31
Concern With Earthquake Hazard .59 .001
Socio-economic Status -.14 .25
Minoril/ .22 .08
Tenant .60 .001
Age -.31 .02
Retired* -.23 .06
Disabled* -.18 .11
Opposition to Seismic Regulation -.60 .001

*Coded as dummy variables: 1 = attribute present; 2 attribute absent.

To determine the power of the variables to explain support for the
ordinance, a multiple regression model was tested. The model demon
strated that whether a person owns or rents property is cruci ali n
determining support or opposition to the ordinance, while general
opposition to seismic safety ordinances is also significant.
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Together, the two vari abl es expl ai ned 48% of the vari ance in attitude
toward the ordinance.*

Concluding Note
The survey findings should be considered prel iminary (primarily

because of a low response rate) and in need of further testing with
more representative data. The respondents also consisted entirely of
residents of affected bUildings, making it difficult to draw generaliz
able inferences about the community as a whole. Nevertheless, some
significant findings resulted from the survey. Future evaluations of
alternative seismic policies should include consideration of the level
of earthquake regulation that people are willing to accept and how this
support is likely to vary across different social groups. Political
and social attitudes, psychological attributes, and demographic
characteristics are important in shaping perceptions of the earthquake
problem, and hazard management programs must take them into account.

*The regression analysis generated the following results:

Independent Variable R square Beta B/Std. Err.

Tenant Status
Opposition to Seismic

Regulation
where:

Constant = .65
R2 = .48, N = 43

.39 .43 .42/.13

.48 -.36 -3.64/1.36

(listwise deletion) and p <.01.
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CHAPTER XI
RISK PERCEPTIONS, VALUES AND PREFERENCES OF BUILDING OWNERS*

Most of the vocal opposition to the proposed ordinances requiring

strengthening of unreinforced masonry buildings came from owners and

from owner associations. Since we've viewed the policy process from the

perspect i ve of pub1i c offi cia1s, eng i neers and geophys i c i sts, and occu

pants of unreinforced masonry buildings, we focus now on the views of

building owners--specifically, on their perceptions of the earthquake

risks associated with the old buildings, their values concerning the

hazard mitigation, and their policy preferences.

Two methods were used in our efforts to assess the nature and inten

sity of building owner opposition to the Los Angel es ordinance: val ue

tree analysis and the nominal group technique. Both techniques were

used with a relatively small number of representative owners to cast

1 i ght on thei r vi ews so we coul d better understand how pol icy maki ng

might have been altered to either reduce owner opposition to hazard miti

gation or to create mitigation alternatives that were both effective and

relatively acceptable to the owners.

The Real Estate Market

It is useful, fi rst, to know ali ttl e bit about the unrei nforced

masonry bUilding real estate market. There is, at least in metropolitan

Los Angeles, a submarket for old brick buildings. The owners we talked

with called themselves "brickers," and indicated that they have special

ized in buying and sell ing old brick buildings. The economics of old

bri ck bui 1di ngs contri butes to thei r formi ng areal estate sub-market.

Because the buil di ngs typi cally do not conform to contemporary

*The value tree research reported here was conducted in 1983 by Detlof
von Winterfeldt and Richard S. John of the University of Southern
California, Institute for Safety and Systems Management (see von
Winterfeldt and Johns, 1986). The nominal group research was conducted
by Arthur Atkisson, University of Wisconsin-Green Bay, and William
Petak, also of the USC Inst i tute of Safety and Systems Management.
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building standards, it is difficult to obtain conventional mortgage

financing for them. Therefore, buyers and sellers frequently employ

land contracts to transfer such properties.

Anecdotal evidence suggests that buildings often sell for high

prices--at least in terms of what traditional real estate analysis would

suggest they might be valued at--but are also sold at low interest rates

on 1and contract. Thi s arrangement allows sell ers to real i ze the bene

fits of the sale primarily as capital gains. Interest payments, taxed

at higher rates as ordinary income, are kept low. The buyer, too, bene

fits from this arrangement: the high initial price provides the new

owners with substantial tax benefits from depreci at i on allowances, and

the fact that the interest rates are relatively low means that the total

price for the building is roughly the same as if it were priced at a

lower level and the interest rates were more typical of the overall

market.

If the anecdotal evidence provides a correct picture of the market

for the old buildings, then the ordinances, as passed, could create

genu i ne fi nanc i a1 hards hi ps for the owners. There is a ready rental

market for old brick bUildings, but the renters tend to be poor, old,

minority group members, or businesses and industries that are particu

larly interested in keeping costs at very low levels--renters that are

not typically able to pay high rents.

The benefits of owni ng unrei nforced masonry bui 1di ngs coul d di s

appear qUickly if the cost structure were to change. The Long Beach and

Los Angeles seismic safety programs would create such a change in the

costs of ownershi p and of doi ng bus i ness. Indeed, in some cases, the

earthquake rehabilitation ordinance could require that an owner spend so

much on strengthening that he would trigger other mechanisms that would

necessitate bringing the entire bUilding into total compliance with

current building codes, including plumbing, electrical, fire, and other

specialty codes. The value of unreinforced masonry buildings (we

believe them to be artificially high) would plummet because of the need

to spend large sums to bring the bUilding up to standards. This would

make the "bri ckers" subject to potent i ally very 1arge capital losses

because of the change in conditions occurred during their ownership.
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Sri ckers coul d experi ence 1arge losses --an unpleasant reversal of the
much preferred windfall gain. One would, therefore, expect considerable
opposit i on from buil di ng owners to sei smi c safety ordi nances requi ri ng
large-scale strengthening.

Value Tree Analysis
Shortly after the Los Angeles seismic safety ordinance was passed,

two sessions were held with owners of unreinforced masonry buildings in
that city (see von Winterfeldt and John, 1986). The purpose of the ses
sions was to identify and formally model the building owners' concerns
with the required structural changes in the old brick buildings they
owned. The sessions were structured around a process called "value tree
analysis" which consists of:

1. Identifying a set of alternatives to the ordinance, includ
ing straw alternatives of "do nothing" and forced demol i
tion;

2. Structuri ng the val ues and concerns of buil di ng owners in
the form of a value tree;

3. Generating a matrix of alternatives and attributes of those
alternatives through a computer program;

4. Eliciting judgments of the relative performance of the
alternatives on the attributes in the form of "location
measures;" and

5. Eliciting judgments from the participants about the rela
tive importance of the attributes.

The fi ve steps compri se one part of the val ue tree analys is. The
remaining steps require application of a detailed computer model of the
participants' responses. The computer model evaluates each of the
alternatives using the participants' own measures and weights. The
analysis:

1. Maps the logic of the participants argument with their own
evaluation model;

2. Compares individual evaluation models to highlight differ
ences and similarities among participants; and

3. Conducts a sensitivity analysis that indicates which model
parameters (especially weights) would lead to a change in
preferences among the alternatives.
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The value tree analysis helps to answer questions such as the
following: Why are the building owners so strongly opposed to the ordin
ance? Is it because they perceive the risk reduction to be minimal,
because they think that the costs are too high, or because they have
different cost-risk tradeoffs from city officials? What changes could
have been made in the ordinance to generate greater acceptance by build
ing owners? Would better financing, binding agreements, or less strin
gent standards help? What do the owners thi nk wi 11 happen as a result
of the ordinance to rents and housing availability in Los Angeles?

The First Session
Value tree analysis groups are necessarily small; The first ses

sion, which lasted three hours, was held with three participants. After
a bri ef i ntroduct ion, the three owners ident ifi ed four main areas of
concern to them: economics, impacts on renters, consequences of rehabili
tation, and safety. The owners were asked to list some alternatives to
the ordinance that would either do very well or very poorly in serving
their broadly defined values. They identified five alternatives:

1. No ordinance. This alternative was defined as the preordin
ance status quo.

2. Wall anchoring only--this alternative would require build
ing owners to install wall anchors only. This alternative
had been proposed as a compromi se duri ng the drafting of
the ordinance.

3. Forced demolition of all URM buildings within 25 to 30
years--this alternative would give the owners the most
flexibility in financial planning, but would result in
demolition of all URM buildings.

4. Ordinance as is--this alternative was defined as leaving
the present ordinance intact.

5. Demolition now--this is the extreme alternative. It would
consist of an ordinance so restrictive that it would result
in immediate demolition of all URM buildings.

Using these five alternatives as a basis, the owners were asked to
structure thei r values and concerns in much more detail. Thi s process
is the perhaps the most creative aspect of value tree analysis for the
participants; it involves asking provocative questions: What do you mean
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by "safety"? How would you measure the economic impact of the alterna
tive? What are all the things that are good about each alternative
(even if contrary to your preferences)? By 1i st i ng, defi ni ng, redefi n
ing, and pruning the answers to such questions, the participants gener
ated the value tree shown in Figure XI-I.

Since most branches and twigs of the value tree in Figure XI-l are
self-expl anatory, we wi 11 comment only on the more pecul i ar branches.
The attri bute "del ay of rehabi 1itat ion" under the general area, Impacts
on Tenants, was mentioned as a value because the participants felt that
many building owners would hold back funds set aside for necessary
rehabil itat i on work. The impendi ng 1arge investments that had to be
made for structural improvements would not permit owners to spend money
on other improvements. The attribute "ease of relocating tenants" was
perceived as a possible positive impact of the ordinance since it would
provide owners with a convenient way to get rid of unwanted tenants.
The attribute of "incidental bUilding improvements" was mentioned
because some building owners argued that they would take the opportunity
of the major structural work to simultaneously carry out other improve
ments, such as plumbing and electrical wiring. This attribute was not
stressed by the owners; some participants argued that the required
rehabilitation work would so strap them financially that they could not
afford such extravagances.

Safety was clearly a concern, but the building owners felt that the
ordinance would not improve safety greatly over the alternative of
simply installing wall anchors. One way the owners liked to think about
safety was in terms of the extent to which the reconstruction would
bring the URM buildings up to present seismic safety standards. Another
way of thinking about safety was in terms of actual deaths averted. Two
scenarios were created to estimate fatalities: the first involved a
1arge earthquake (the "33 quake"), and the other a moderate earthquake
(the "71 quake"). In both cases, the number of fatalities seemed a
reasonable measure of the risks and the reduction in fatalities an
indication of improved safety.

Table XI-l shows the consensus location measures given by the three
participants when judging the performance of the five alternatives on
the 13 attributes from Figure XI-I. These location measures were con-
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FIGURE XI-l VALUE TREE FOR OWNERS OF UNREINFORCED MASONRY BUILDINGS,
SESSION 1 PARTICIPANTS

Area of Concern

ECONOMIC IMPACTS

IMPACTS ON TENANTS

Attribute

Costs of structural
improvement

Competitiveness in
rental market

Loss of property value

Rent increases

Operationalization

$ per square foot

% of URM buildings that
remain competitive
after rent increases

%decrease in value

% increase

Delay of rehabilitation % reduction of moneys
assigned for rehabilita
tion work

POSITIVE IMPACTS OF
REHABILITATION

SAFETY

Relocation impacts

Short term housing
availabil ity

Long term housing
availability

Ease of relocating
tenants

Incidental building
improvements

Safety factor

Casualties in a large
earthquake

Casualties in a small
earthquake
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% of tenants needing
relocation

% reduction in avail
able URM housing
because of demolition

% reduction of avail
able URM housing
because of demolition

% of tenants that can
be moved

% of money spent on
buildings during recon
struction

% of brick building
safety relative to
current standards

Number of people dying
in URM bUildings

Number of persons dying
in URM bUildings



structed in bri ef di scuss ions for each separate attri bute. There was

generally some disagreement among the three participants about the pre

ci se numbers, but consensus was ach i eved i n all cases. Mi nor di sagree

ments (less than 5%) were averaged out. The consensus data are reported

in Table XI-I. The table is a matrix, depicting the owners' expected

outcomes for the five alternatives for each of the 13 attributes.

The tabl e demonstrates a number of remarkabl e features. Fi rst,

note that the 1ocat i on measures (expected outcomes) in the major areas

of concern (Economics and Tenant Impact) point uniformly in the direc

tion of "no ordinance" as the best alternative, followed by the alterna

tive requiring demolition in 25 years and wall anchors, with the present

ordi nance and the demol it i on ord i nance bei ng di stant losers. Second,

note the judgments about the improved safety as a result of the alterna

t i ve ordi nances. The bi g improvement is seen by owners as result i ng

from wall anchoring (55% safety, 900 lives saved); this view is consis

tent with those of some reputable structural engineers. The present

ordinance is perceived as providing only a marginal improvement over

anchoring (75% safety, about 900 lives saved).

Thus, even without wei ght i ng, one can extract from the val ue tree

analysis the gist of the building owners' argument: on the economic

side, the ordi nance generates extreme burdens (whi ch woul d be much 1ess

with the anchoring or 25-year demolition alternatives) while providing

only marginal safety benefits. The data also suggest that the building

owners woul d be wi 11 i ng to pay $2 per square foot to save avert 900

statistical premature deaths through anchoring, but that they are unwill

ing to pay the additional $8 per square foot to avert an additional 50

statistical deaths. These statements about cost-effectiveness and risk

cost were not elicited from the respondents; they were inferred from the

argument that anchori ng woul d be acceptabl e and the separate judgments

about the costs and risk reduction.

In addition to generating the matrix of alternatives by attributes

(in Table XI-I), participants were asked to rank order the attributes in

the order of the relative importance. First, importance judgments were

made about the relative importance within a general area of concern and,

subsequently, the four general areas of importance were ranked in order

of importance. Using a rank weights transformation process (Stillwell
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TABLE XI-l PERCEPTIONS OF UNREINFORCED MASONRY BUILDING OWNERS

ATTRIBUTES ALTERNATIVES

No Anchors Demolish Present Demolition
Ordinance Only in 25 yrs Ordinance Now

ECONOMICS
$ per square foot 0 $3.00 0 $10.00 0
Percent competitive

with other buildings 100% 85% 100% 50% 0%
Property value loss 0% 0% 15% 50% 100%

TENANT IMPACTS
Rent Increases 0% 10% 0% 50% 60%
Reduction in rehabili-

tation $ available 0% 10% 0% 80% 100%
%tenants needing

relocation 0% 10% 0% 50% 100%
Reduction in available

housing: short term 0% 10% 0% 50% 100%
Reduction in available

housing: long term 0% 5% 100% 20% 100%

POSITIVE IMPACTS OF REHABILITATION
Ease of relocating

tenants 0% 10% 0% 100% 100%
Incidental bUilding

improvements 20% 5% 10% 40% 0%

SAFETY
Degree of meeting
current safety stds. 0% 55% 0% 75% 100%

Number dead: large
earthquake 1000 100 1000 50 0

Number dead: small
earthquake 10 0 10 0 0
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et al., 1981), the rank weights were normalized. Cumulative weights of

twigs were computed by "multiplying down" the first and second level

weights (Edwards and Newman, 1982). The data resulting from the calcula

tions are illustrated for two respondents in Table XI-2.

Analys is of the responses from the fi rst sess i on demonstrated a

surpri sing 1eve1 of agreement. Economi cs and tenant impacts were the

most important concerns, and the benefits of increased rehabi 1itat ion

expenditure and of improved seismic safety were relatively minor con

cerns. This does not mean that rehabilitation and safety are not

important in general, but that the ordinances and other alternatives

were thought to have little impact on these areas. The respondents did

not see safety and rehabilitation expenditures as being particularly

sensitive to the several policy alternatives.

In order to complete the evaluation model, location measures were

restandardized as follows: the "best" score in each attribute was given

a value of 100, the worst a val ue of 0, and i ntermedi ate scores were

rated by interpolation. This procedure assumes, of course, linear

utility functions, which, given the data, seems to be a reasonable

assumption. The value scores for each alternative were then computed as

a weighted average:

Value (ALT)
n

Sum Weight i x Valuei (ALT)
i=l

where:
WT i is the weight of the i th attribute, and Valuei is
the restandardized location measure of the alternative
ALT in the i th attribute.

Since rank weights were renormal ized to add to one, the overall value

scores for the five alternatives varies from a lowest possible value of

a to a highest possible value of 100.

Detailed analysis was conducted for one of the participants. His

importance wei ghts were app1i ed to each of the alternat i ves ori gi nally

posed by all the participants in the value tree session. The result is

shown in Table XI-3, where the weights are appl ied, first, within each

of the four major areas of concern (economi cs, impacts on tenants,

impacts on rehabil itation, and increased safety), and, second, in an

aggregated, weighted overall evaluation of the five alternatives.
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TABLE XI-2 IMPORTANCE WEIGHTINGS, RENORMALIZED FROM RANK WEIGHTINGS

Respondent One

First Second First
Level Level times

Second

Respondent Two

First Second First
Level Level times

Second

ECONOMICS 40%
Cost per square foot 50%
Percent competitive

with other buildings 17%
Property value loss 33%

TENANT IMPACTS 30%
Rent Increases 33%
Reduction in rehabili-

tation $ available 27%
% tenants needing

relocation 20%
Reduction in available

housing: short term 13%
Reduction in available

housing: long term 7%

POSITIVE IMPACTS OF
REHABILITATION 10%
Ease of relocating

tenants 33%
Incidental building

improvements 67%

SAFETY 20%
Degree of meeting
current safety stds. 33%

Number dead: large
earthquake 50%

Number dead: small
earthquake 17%

20%

7%
13%

10%

8%

6%

4%

2%

3%

7%

7%

10%

3%
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20%
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50%

33%
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33%
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20%

13%
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33%
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33%

50%

17%

20%

13%
7%

10%

8%

6%

4%

2%

7%

13%

3%

5%

2%



For each of the four major areas of concern, the total scores indi

cate the alternative that the respondent believes to be the most prefer

able. In the case of economic impacts, the respondent believed that the

"no ordinance" alternative is most preferable, followed by "demolition

in 25 years" and by "anchoring only." The preference pattern is

repeated for concerns about impacts on tenants. However, when the

respondent looked at positive impacts on rehabilitation, the city's

ordi nance, as passed, was the most preferabl e alternat i ve. In the 1ast

area of concern, increased safety, the "demolition now" alternative was

thought to have the most desired outcomes, followed by the city's

present ordinance and the anchoring alternative.

Finally, when one examines the overall, cumulative scoring of the

four major areas of interest, as weighted by this particular respondent,

the most preferred alternat i ve is wall anchori ng. Th is is i ndi cated by

the fact that the anchoring alternative received the highest number of

poi nts of all the fi ve alternat i ves in the total s row. The anchori ng

alternative was followed by the "no ordinance" alternative and forced

demolition in 25 years. The present ordinance and forced demolition now

were distant followers. The closeness of scores of the present ordin

ance and the forced demolition alternatives suggests that the owner

whose wei ght i ngs and preferences are exami ned here fi nds the present

ordinance almost as threatening as forced demolition now.

Value tree analysis also permits sensitivity analysis to test the

robustness of respondent preferences. The data shown in Table XI-4

demonstrate the sensitivity testing procedure and the preferred alterna

t i ves for the s i ngl e respondent bei ng exami ned here, dependi ng on the

weights assigned each of the four major areas of concern. In the sensi

t i vity analys is, the wei ghts of each of the four main areas of concern

were systematically varied from 0 to 100%, while the remainder of the

weights were allocated proportionately to the other three areas of

concern. For each wei ght i ng 1evel tested, the preferred alternat i ve is

marked with an asterisk in the table. When testing alternative weights

for economi cs, the anchori ng alternat i ve wi ns cons i stently over the "no

ordinance" alternative unless economics becomes very important (that is,

unless it is weighted at more than 50%). The results are simil ar when

one tests alternat i ve wei ghts for concerns about impacts on tenants.
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TABLE XI-3 VALUE TREE ANALYSIS FOR A REPRESENTATIVE OWNER OF UNREIN
FORCED MASONRY BUILDINGS

ATTRIBUTES ALTERNATIVES
No Ord- Anchors Demolish Present Demolish Over
inance Only in 25 yrs Ordinance Now all

ECONOMICS
$ per square foot 100
Percent competitive
with other buildings 100

Property value loss 100
TOTAL 100

TENANT IMPACTS
Rent Increases 100
Reduction in rehabili-

tation $ available 100
% tenants needing

relocation 100
Reduction in available

housing: short term 100
Reduction in available

housing: long term 100
TOTAL 100

POSITIVE IMPACTS OF
REHABILITATION
Ease of'relocating

tenants a
Incidental bUilding

improvements 50
TOTAL 33

SAFETY
Degree of meeting
current safety stds. a

Number dead: large
earthquake 0

Number dead: small
earthquake a

TOTAL a
FIRST LEVEL
OVERALL SCORING
Economi cs 100
Tenant Impact 100
Positive impacts on

Rehabilitation 33
Improved Safety a

TOTAL 73

70

85
100
83

83

90

90

90

95
88

10

12
11

60

90

100
82

83
88

11
82
77

100

100
85
95

100

100

100

100

a
93

a

25
17

a

a

a
a

95
93

17
a

68

a

50
50
25

17

20

50

50

80
33

100

100
100

75

95

100
89

25
33

100
89
48

100

a
a

50

a

a

a

a

a
a

100

a
33

100

100

100
100

50
a

33
100
43

20.0%

6.7
13.3
40.0

10.0%

8.0

6.0

4.0

2.0
30.0

3.3%

6.7
10.0

6.7%

10.0

3.3
20.0

40.0%
30.0

10.0
20.0

100.0
========================================================================

168



The testing of alternative weights for "positive impacts on rehabilita

tion" leads the value model through some interesting zig-zags. For a

low weight on "rehabil itation benefits," the building owner would

prefer anchoring, for a weight of 35%, "no ordinance," and financially,

for higher weights (40% and up), the current ordinance is preferred.

There are interesting results when one tests the sens i t i vity of

va1ue wei ght i ng for concerns about safety. For a very low wei ght on

safety (0 or 10%), the "no ordinance" option is preferred. For most

middle level weightings, the anchoring alternative emerges as the

winner. For very high weights on safety (80% or higher), the alterna

tive requiring immediate demolition comes out best. In other words, no

matter how high a priority one might set on safety, given the location

measures of the building owners, the current ordinance would never be

preferred over forced demolition.

A s imil ar ana lys i s was conducted for a second part i ci pant in the

morning session. Overall, the results of the second analysis were

s imil ar to the fi rst set, except that the second respondent wei ghted

safety concerns lower than rehabil itat i on benefits, thereby showi ng a

preference for no ordi nance over the anchori ng alternat i ve. Indeed,

because of the lower concern for safety, the second respondent actually

prefers, slightly, the forced demolition in 25 years to the anchoring

alternative. In the sensitivity analysis, the second participant

sticks with the "no ordinance" alternative much longer than the first

participant. Under only two conditions does the second participant

prefer any of the alternatives to the "no ordinance" pol icy option:

first, if his concern for economics were to become very low (10% or

1ess), in which case he would prefer the city's ordinance, and second,

if hi s wei ght i ng for safety were to become predomi nant (70% or more),

he would prefer anchoring.

The Afternoon Session

Four building owners participated in the second session. Because

the first session produced a rather clear value tree and structure of

alternatives, the entire process was reviewed with participants rather

than repeated. The review resulted in several significant changes in

the alternatives and the tree. First, the second session participants
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TABLE XI-4 SENSITIVITY ANALYSIS FOR ONE PARTICIPANT IN A VALUE TREE
ANALYSIS

Weight No Anchors
Ordinance Only

ALTERNATIVES
Demolish Present Demolish
in 25 yrs Ordinance Now

- -- - --------- - -- - - - - - -- ------ --- - - - - - - ---------- - - - - - ----------- - - - - - ---
ECONOMICS (40% Init i al weighting)

0 56 73* 49 63 39
10 60 74* 54 59 40
20 64 75* 59 55 41
30 69 76* 63 52 42
40 73 77* 68 48 43
50 78 78* 72 44 44
60 82* 79 77 40 46
70 87* 80 81 36 47
80 91* 81 86 33 48
90 96* 82 90 29 49

100 100* 83 95 25 50

TENANT IMPACTS (30% Initial weighting)
0 62 72* 57 54 62

10 66 74* 60 52 56
20 70 75* 64 50 50
30 73 77* 68 48 43
40 77 78* 71 46 37
50 81* 80 75 44 31
60 85* 82 79 41 25
70 89* 83 82 39 19
80 92* 85 86 37 12
90 96* 86 90 35 6

100 100* 88 93 33 0

POSITIVE IMPACTS OF REHABILITATION (10% Initial weighting)
0 78 84* 73 42 44

10 73 77* 68 48 43
20 69 70* 62 54 42
30 64* 62 56 59 41
40 60 55 51 65* 40
50 56 48 45 71* 39
60 51 40 39 77* 38
70 47 33 34 83* 37
80 42 26 28 88* 36
90 38 19 22 94* 34

100 33 11 17 100* 33

SAFETY (20% Initial Weighting)
0 92* 76 85 37 29

10 82* 76 76 43 36
20 73 77* 68 48 43
30 64 77* 59 53 50
40 55 78* 51 58 57
50 46 79* 42 63 65
60 37 79* 34 68 72
70 27 80* 25 74 79
80 18 80 17 79 86*
90 9 81 8 84 93*

100 0 82 0 89 100*

* Indicates preferred alternative at that value weighting.
==================================================~=====================
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decided to eliminate the "forced demolition now" alternative because it

seemed so unreasonable, even as a straw alternative. Second, a new con

cern was introduced--the unreliability that the present ordinance would

be enforced and the non-binding character of municipal ordinances. The

part i ci pants argued that there is no way of tell i ng whether a new

administration might not come up with different ideas about how to

improve earthquake safety, thereby renderi ng the owners' pri or, costly

efforts useless. This reliability of regulation issue was introduced

as a policy alternative.

None of the second session owners thought much of the general area

of concern labelled positive impacts of rehabilitation by the first

session participants, so it was eliminated. Short-term and long-term

hous i ng avail abil i ty were combi ned into one area of concern and a new

area, "slum building" was added. Second session participants believed

that a "demolish in 25 years" policy would result in creation of slum

housing because owners would stop making improvements and repairs to

the buildings.

There was less consensus among second session participants than

among first session participants. Illustratively, there was consider

abl e di sagreement about the cost of vari ous alternat i ves. Estimates

for wall anchoring varied from a low of $1.50 to a high of $5.00. One

participant argued that it would cost $15 per square foot to comply

with the present ordinance, whereas the others held that it would cost

only $10 per square foot. These differences of opinion resulted in

different estimates of the effects of the rehabilitation on rent

increases; higher cost estimates for the rehabilitation were, of

course, associated with higher rent increase estimates.

One participant bel ieved that none of the ordinances would avert

and deaths in the event of an earthquake. Another thought that the

percent of deaths averted (compared with the total number of fatal i

ties) for both small and 1arge earthquakes was about 5% for anchori ng

and about 10% with the city's present ordinance. Two others thought

that anchoring would avert about ten percent of the expected fatalities

and that the present ordi ance woul d avert about 20% of the expected

deaths. The judgments of the second session participants are in marked
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contrast to those of the fi rst sess i on part i ci pants, who thought that

anchoring would avert about 90% of the deaths and the city's ordinance

would avert 95% of the deaths.

Wei ght i ngs for the four areas of concern voi ced by the second

session participants (economics, tenant impacts, safety, and reliabil

ity that the ordinance would be implemented) were different from those

of the first session participants, indicating a comparatively wide

spread of values for unrei nforced masonry bui 1di ng owners. One owner

wei ghted each of the four categori es equally. Another weighted econ

omi cs at 50%, tenant impacts at 25%, safety at 5%, and re1i abil ity at

20%. A third weighted economics at 89%, with correspondingly low

scores of 3% for tenant impacts, 2% for safety, and 6% for re1i abil

ity. The final participant weighted economics at 40%, safety at 10%,

reliability at 50%, and did not assign any weight to impacts on

tenants.

The analysis proceeded as for the first session. The findings are

simil ar to those for the fi rst sess ion. They are summari zed in Tabl e

XI-5. One of the participants prefers the anchoring alternative, one

TABLE·XI-5 PREFERRED ALTERNATIVES FOR DEALING WITH THE EARTHQUAKE
HAZARDS

ALTERNATIVE
No Anchors
Ordinance Only

PARTICIPANT

Demolition Certain Present
in 25 Years Implementation Ordinance

of Present
Ordinance

First

Second

Third

Fourth

50

65*

92*

40

66*

44

73

40

45

65*

92*

40

61*

29

15

62*

28

5

2

10

* indicates prefered alternative
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prefers the present ordinance with certainty that it will be imple

mented, and the other two are indifferent between having no ordinance

and forced demo1it ion in 25 years. Just as in the fi rst sess ion, none

of the participants preferred the city's ordinance over other alterna

tives.

Conclusions

While there exists some disagreement among building owners about

which of the pol icy alternatives examined in this analysis would be

best, the 1ines of argument are clear: building owners who are con

cerned mainly with economics appreciate economic strategies such as

forced demolition in 25 years or, at least, relaxed time frames the

most. If the concern is di stri buted over several areas, an i nter

mediate solution, such as requiring wall anchors alone would do well.

Finally, if reliability of the regulation--certainty of implementation-
is a strong concern, any step that make the regulation "stick" would be
appreciated.

For designers of future ordinances, the results suggest a triple

strategy: relax the ordinances in the direction of anchoring, provide
more time for the building owners to arrange their economic strategies,
and formulate the ordinance to "make it stick." Building owners would
generate much less opposition to an ordinance that is designed around
these principles. Of course, this analysis is from the point of view
of the view of the owners and does not examine the value preferences of

other participants in the policy making process.

Nominal Group Analysis

At essentially the same time the value tree sessions were being

conducted, a separate nomi nal group exerci se was taki ng pl ace with a

different set of unrei nforced masonry buil di ng owners. The overall

objectives were similar: to learn more about owners' values, concerns,

and policy perspectives concerning the recently passed Los Angeles seis

mic safety ordinance. The nominal group technique involves participa

tion of a rel atively small group of participants who, assisted by a

facil itator and analyst, develop and expl icate their views on a given

topi c. In thi s case, the part i ci pants were asked to focus on the
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impacts of the city's new sei smi c safety ordi nance on them as URM

building owners, how they would change the ordinance, if at all, and

what they would have policy makers do concerning seismic safety policy

if they had the opportunity to start fresh.

The Nominal Group Technique

There are seven bas i c steps in the nomi na1 group techn i que (Del

becq and Van de Ven, 1975). As a first step, the facilitator describes

the general topic and the procedures, asking the participants to gener

ate a list of phrases in response to a question posed by the facilita

tor. Second, the ideas generated by the participants during the silent

writing period are elicited by the facilitator and written on a flip

pad. Third, the facilitator leads a discussion to clarify the meaning

of ideas presented and the reasons for agreement or disagreement, and

to permit time for exploring the meaning of each concept listed.

Fourth, the facil i tator takes a prel imi nary vote on the importance of

each item listed during the discussion. The voting takes place anony

mously by use of cards and the results are typically posted on the flip

pad used for 1i st i ng the concepts. In the fifth step, the facil itator

leads a discussion of the preliminary vote, helping with clarification

and not pressuring the group toward artificial consensus. The sixth

step is a second round of anonymous voting in which participants indi

cate the concepts or answers that best express their position concern

ing the issue or question. The fi na1 step is for the facil itator

analyst to organize and assess the final responses from the partici

pants.

Findings

Three questions were asked of the bUilding owners. The first

question was this: When you think about comp7yjng wHh the (sejsmjc

safety) ordjnance, what prob7ems does H produce for you? Initially,

owners 1i sted a 1arge number of concerns, most of whi ch focused on

economic hardships that they ordinance would impose on them. Several

comments were made concerning hardships that would be imposed on

tenants because there would be disruption in the housing market and the

total stock of low income housing would decl ine. In addition, URM
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buildings housing industrial and commercial uses would be removed from
use, thus generating additional unemployment among the least skilled
and least employable workers. No comments were made about changes in
sei smi c safety, but, in fairness, the question asked of the owners was
about effects on them specifically.

Analysis of the final vote indicates that owners were most con
cerned about the adverse, disruptive effects of the ordinance on their
rental business. They believed that the costs required for improve
ments would force them to raise rents to the level where they would no
longer be compet it ive and that, because tenants woul d be forced to
relocate during reconstruction, that there would be extensive, disrup
t i ve tenant turnover. Nearly as important to the owners was thei r
immediate concern about how they would finance the mandated structural
changes. Some believed they simply could not raise the money needed to
make the changes. There was concern that making the structural changes
would necessitate additional repairs bring the building into compliance
with the full range of current specialty codes. Together, concerns
over disruptions to the rental business and about how to finance the
improvements were far and away the greatest.

The next highest level of concern for owners concerning the ordin
ance centered on the owners' longer-term fi nanci ali nterests. Some
were deeply worried that they could not finance the improvements and
that the building would be condemned, in which case they would not have
sufficient assets to cover the remaining balance of the mortgage, lead
i ng to personal bankruptcy. There was addit i ona1 concern about the
impact of the ordinances on personal income, assets, taxes, and whether
they would ever be able to sell their buildings.

Owners also expressed the view that city councils are fickle;
while the first of the two stages in the ordinance (the stage permit
ting installation of wall anchors and deferral of more extensive
structural changes) was clear and certain, there was considerable
uncertainty about when and whether the second stage would be imple
mented and what it mi ght look 1ike in the future. Fi nally, one owner
cont i nued to ment ion the 1ow- income, unski 11 ed workers and tenants who
he expected would be made homeless and become unemployed as a result of

the ordinance.
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The second question the owners were asked was: If you had the
power to make changes in the ordinance or write completely new rules,
what changes would you make? The least supported change was elimina
tion of the ordinance or substantial gutting of it. By far the most
preferred alternat i ve among the owners was for some form of fi nanci a1
assistance or financial incentive to help them with the costs of
rehabilitation. A relatively small number thought that public funds
should be provided for the improvements. A larger number believed that
the ordinance shoul d not take effect until arrangements were made for
financial assistance, such as a rehabilitation loan fund. Still others
thought that some tax advantages or other incentives might be created.
Illustratively, reasoned some, it would be a good idea to exempt build
ings whose owners agreed to make necessary changes from rent controls.

There was high interest among owners in having some provisions of
the ordinance relaxed. Some thought that they should only be required
to install anchor bolts, while others argued simply for greater time
flexibility for compliance. When given the opportunity to cast at
least a symbolic vote against the seismic strengthening ordinance,
owners chose, instead, to offer alternatives that would ease the burden
of compliance, focusing primarily on public help to ensure the availa
bility of financing the strengthening and, secondly, on providing addi
tional time flexibility for complying.

The third and final question was this: If the city were starting
out a77 over again, what changes in the process for enacting the
ordinance would you recommend? The most preferred approach among
owners, by a slim margin, was for the city to conduct a thorough
analysis of the problem from all perspectives, including owners,
tenants, accountants, engineers, insurance representatives, and
others. Some thought a task force should be formed to ensure that the
problem is viewed from all the perspectives.

Cl ustered just below that approach were three other suggestions.
The fi rst was that no ordi nance woul d be put into effect until it was
clear that monies would be available for building strengthening. This
refl ects the concern over fi nanc ing comp1i ance the owners expres sed
when they voted on the second question. Second, the owners stated that
they would work to develop an approach in which the city council would
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be bound to agreements made with bUilding owners; they want to reduce
their uncertainty and to ensure that pol itical agreements they bel ieve
have been made will be honored.

The third approach clustered at this level was a departure from
what might have been expected. A significant proportion of the owners
indicated their desire that the state government preempt hazard mitiga
tion in this area; the state, they said, should take over policy making
about URM buildings. It is not unreasonable that owners might take
this position; metropolitan Los Angeles is a maze of municipalities.
Unreinforced masonry building owners with properties in several cities
could easily envisage a dozen or more cities, each with its own set of
rules and policies concerning URM building strengthening, posing to
them a bewildering set of regulations.

Conclusions
There is consistency between the value tree analysis and the

nominal group analysis. Owners were concerned primarily about the
economic impact of the ordinance on them: they were worried about how
to finance the mandated improvements; they wanted increased flexibility
in compl i ance; and, overall, felt that the ordi nance generated costs
for them and their tenants that, first, were out of proportion to what
would be gained, and, second, would force their rents to noncompetitive
levels.

The owners would opt for an ordinance that required wall anchors
only because they viewed that pol icy as resulting in a considerable
increase in safety and as being affordable. However, on the basis of
the nomin~ group results, the owners would accept the more stringent
ordinance that was passed if arrangements were made to help them
finance the improvements, or if they were to be provided with some
financial incentives for compliance.

Owners, 1i ke renters, tended to downpl ay the earthquake hazard;
safety considerations were ranked low in the value tree analysis and
did not emerge as a matter of concern in the nomi na1 group exerci se.
It would seem that the owners, like the renters, were more interested
in matters of immedi ate concern than in earthquake safety. As we've
said before, there had not been a significant earthquake in the region

177



for ten years. Balance sheets and profit and loss statements are much
more in evidence and command immediate attention. There was little
evidence that owners were cavalier concerning the safety of their
tenants--they simply had more immediate priorities. The fact that few
of the owners participating in the nominal group took that opportunity
to cast a symbolic vote against the city's newly created ordinance when
given the opportunity, opting instead to seek some form of reasonable
fi nanci a1 ass i stance, suggests that they are not unmi ndful of safety,
but simply more immediately involved in finance.

It is clear from the cases that property owners, individually and
through their associations, exercised considerable political power.
They were able, in both Long Beach and Los Angeles, to delay policy
enactment for a cons iderabl e time. Hazard mit igators mi ght prudently
design their proposed interventions to account for the needs of
critical actors in the policy process. In this case, without sacrific
i ng the 1evel of effect iveness of the mit igat i on (they woul d not have
had to reduce standards to wall anchors only), policy makers could
presumably have sped enactment of the ordinance by devising some
financial incentives or assistance for URM building owners. Given the
tight fiscal constraints on California cities during the period in
which the policy options were being debated, it is unlikely that a loan
fund could have been created from city budgets, but creation of some
imaginative alternative might have resulted in an ordinance years
earlier.
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CHAPTER XII
POLICY MAKING UNDER CONDITIONS OF AMBIGUITY

A principal objective of this book is to learn why it took so long

and proved so difficult to enact and implement earthquake hazard reduc

tion pol icies in southern Cal ifornia. Had the pol icy-making effort

taken only a few years, or even a decade, the matter mi ght not be so

important, but 38 years elapsed between the disastrous 1933 earthquake

and the passage, in 1971, of Long Beach's pi oneeri ng ordi nance requi r

ing abatement of the unreinforced masonry bUilding seismic hazard. In

neighbori ng Los Angel es, it took 48 years to pass a very s imil ar ordi

nance, i ncl udi ng the ten years that elapsed after the San Fernando
Valley earthquake.

This chapter examines the development and enactment of the seismic

pol icies from the perspective of contemporary, organizational decision

theory. Normative, rational decision-making models are not particular

ly useful for understanding the events that led to this hazard mitiga

tion ordinance.

Useful Theory: The Garbage Can Model

Over the years, in both our research and management roles, the
authors have found it most useful to view organizations as open systems

and to assess problems of organizational choice within the context of

general systems theory. Within that overall context, however, we have

found one behavioral model to be particularly illuminating and help

ful. That model, developed by Cohen, March, and Olsen (1972), and

el abo rated by March and 01 sen (1976), is called the garbage can model

of organizational decision making .

The garbage can model is based on the triple assumptions that 1)

there is always imperfect i nformat ion, 2) there is never adequate time

to deal with all items on the organizational agenda, and 3) not every

one val ues the array of issues and opt ions equally (they may not even

value them similarly). The name drives from the recognition that an

individual decision maker's desk can be visualized as a garbage can of

179



probl ems. Some of the probl ems in the garbage can are bri ght and
shiny; they can be dealt with simply and quickly. Others are dark,
mushy, and forebodi ng; most of us prefer to avoi d deal i ng wi th them.
We hope that they will sink deeper into the garbage can--out of sight.

The garbage can model suggests also that organizational decision

maki ng is further compl i cated by the fact that new garbage (probl ems

and issues) is frequently added to the can and, occasionally, someone

comes along and empties the can, or at least removes part of the

contents.

The garbage can analogy can be raised from the case of the unitary

decision maker to the organizational and inter-organizational level if

one simply increases the size of the garbage can and places the deci

sion maker and his or her desk along the edges of the can along with

all the other participants. One can begin to see part of the problems

associated with enacting hazard mitigation policy in communities where

there are large cans and many problems in those cans.

The garbage can model descri bes four separate streams that must

converge in order for decisions or policy to be made: prob7ems,
so7utions, participants, and opportunities for choice. The model's

theory postulates that problems and solutions exist independently from

one another--that people often have solutions for which they are seek

ing matching problems. There are also problems for which solutions

have yet to be found. However, a problem and a matching solution are

of 1ittl e solace if there is no opportuni ty for maki ng a choi ce- -that

is, no way to get on the agenda. In addition, of course, one must have

the right part i ci pants in the ri ght place when the issue is on the

agenda. A 1ogi cal extensi on of the theory is that deci s ion opportuni

ties sometimes occur serendipitously, but that they also might be

managed by a participant who is skilled at effecting conversion of the

four streams.

Finally, the garbage can model posits that decisions may not be

intended to solve problems. After all, problem solving is hard work,

requiring time, attention, and often more understanding than we have.

March and Olsen suggest that there are three types of decisions made in

organizations. One decision type is oversight. People frequently

attach problems to other choices when those other choices are somewhat
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easier. If the other decision can be made quickly and easily, it will

be, without regard to existing problems. We would add a corollary to

March and Olsen's formulation--if substantive issues can be transformed

into procedural issues, they probably will be because procedural

matters typically have more clearly defined decision rules, and can be

dealt with more easily than complex substantive issues.

A second type of decision is flight. People frequently hold off

making a decision, hoping that the problem will either go away or trans

form itself into a situation they can deal with more easily.

The third type of decision described by March and Olsen is reso7u

tion. Some choices actually resolve problems, but they require con

siderable effort. This is the kind of decision most typically dealt

with in the literature, but it is not the type of decision that is made

most often.

Seismic Safety Policy and the Garbage Can

The garbage can model allows us to exami ne pol icy deve1opment

from the perspective of each of the four dominant streams in the

theory. It shoul d help us understand why it took so long and was so

difficult to enact the earthquake safety ordinances. Beyond that, the

theory shoul d provide us with some predi ct i ve capabil it i es so that we

can devise ways to accelerate the hazard mitigation pol icy process in

other instances or, at the very least, to predict those situations in

which one would expect the mitigation pol icy process to be long and

arduous.

The Problem Stream

The extent to which a set of phenomena represent a problem depends

on the observer's perceptions, values, and sense of efficacy. A dozen

peopl e observi ng the same phenomenon mi ght all di sagree about whether

it is a problem or, if it is, how important it is and whether anything

can be done about it.

A problem can be said to exist when there is a disparity between

the perceived and the desired state of affairs. If there is no per

ceived disparity, then no problem exists for the viewer. If there is a

perceived disparity, but the viewer places low value on the disparity,
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or has higher priorities competing for limited attention and resources,
then the viewer classifies the phenomenon either as an insignificant
problem at that particular time or as no problem at all. One's defini
tion of what constitutes a problem changes over time as the gaps
between perceived and desired reality change or as values change. The
garbage can model requires that problems exist prior to enactment of a
policy. The question for us, then, is to ascertain the extent to which
a problem existed for the roughly half century between the Long Beach
earthquake and the enactment of seismic safety policy for unreinforced
masonry buil di ngs. We wi 11 look at the vari ous cl asses of actors who
have a stake in the outcome of earthquake hazard reduction--government
building officials and seismic professionals, occupants, building
owners, and elected policy makers--to determine the extent to which a
problem existed for them over the period and, if so, the nature of that
problem.

Building officials and seismic professionals. The case histories,
the survey research on occupants, and the eva1uat ions of owners' att i
tudes and perceptions provide us with a rich base for examining the
problem stream from the garbage can approach. From the case histories,
it is clear that the major protagonists for the development of the URM
building seismic policies in Long Beach and Los Angeles were the local
building officials and the seismic professionals (structural engineers,
geologists, and seismologists). They understood, from the initial
studies following the 1933 Long Beach earthquake and from the increas
ingly sophi st i cated research conducted subsequently, the causes of the
earthquake risk--from tectonic plate movement, through ground accelera
tion, through the generation of shearing forces in buildings, to build
i ng failure. They also understood the probabi 1it i es of si gni fi cant
earthquakes. Thei r understandi ng of causes and outcomes resulted in
their having defined the problem and having become the perennial, per
sistent voices urging pol icy makers to acknowledge the situation as a
significant problem.

Other threads became woven into the problem fabric as the seismic
professionals and public officials continued their explorations. One
of these was the potential for muni ci pal 1i abil i ty in the event that a
major earthquake occurred and the individual municipalities had made no

182



effort to mitigate the known URM building hazard. While it is diffi

cult to ascertain the extent of liability in cases like this prior to

any actual adjudication, it was clear to a number of officials that the

potent i a1 for group or personal 1i abil i ty was 1oomi ng out there in the

future.

From the standpoint of the seismic and building professionals, the

probl em was one of how to get a pol icy enacted that woul d reduce the

hazard by strengthening the buildings, removing them from the building

inventory, removing people from the buildings, or some combination

thereof. In addition, if the policy reduced potential municipal liabil

ity, that would also be highly desirable.

Building occupants. The building occupants would seem to have had

an even more direct interest in seismic safety in URM buildings than

the building officials and seismic professionals. After all, when a

major earthquake hits, they are the ones most likely to have the build

ing fall on them. However, some building occupants did not understand

the objective causal ity and the probabil it i es associ ated with major

seismic events and building failure, and others did not value the out

comes highly. Some occupants subjectively reduced the probabilities of

earthquakes and bUilding failure, while others understood the probabili

ties but did not value the outcomes as highly as they valued other

potential events with higher probabilities of occurring.

Occupants of unrei nforced masonry buil di ngs who responded to the

survey (See Chapter X) were given an opportunity to comment. Some of

the respondents' comments indicated that they did not believe living in

an unreinforced masonry building--at least in thejr unreinforced mason

ry building--posed any greater hazard than 1iving in a newer building

incorporating aseismic design features:

I 1ive in this 'old brick building' because I feel safer here
than any other pl ace I have ever 1i ved ... Te11 them to worry
about those poor employees who work downtown in those hi gh
rise buildings. Only wings could help them if one of those
shoul d topple. When the earthquake comes I hope I wi 11 be
fortunate enough to be in this 'old brick building.'

The building in which I live ... was constructed in the late
20's. It was built by professional men who used materials of
superior quality. It is soundproof and sturdy ...This building
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has survived all earthquakes with no damage. Frankly, I am
convinced it is far more safe than the newer ones.

This building is one of the safest buildings in Los Angeles.
It was built in 1925 and survived the bad earthquake we had.
I was visiting in Illinois at the time and found no damage
when I returned while other buildings built in later years
were totally demolished.

Other comments focused on respondent perceptions about the efficacy of

seismic strengthening:

It's a dilemma. No matter how much we reinforce buildings,
the big quake will still get all of us. I'm fatalistic.

If the epicenter of a serious quake is anywhere within a few
miles of us, the 'Mickey Mouse' kind of 'reinforcement' will
do about as much good as an umbrella against a nuclear blast.

I doubt very much that any building, old or new, can be made
earthquake-proof.

It is not my intention to operate a hazardous place and if I
thought reinforcing would make it safe I would gladly comply.
If we had a severe earthquake nothi ng is goi ng to keep the
bricks from falling.

The comments of these occupants indicate that, in contrast with

the views of building and seismic professionals, they did not perceive

much of a problem with the old buildings. Moreover, many of the

occupants had higher pri ori ties; they were 1ess concerned about the

consequences of a severe earthquake than they were about the

consequences of other phenomena:

I think the risks in Los Angeles are not different from other
big cities. From the point of view of a senior citizen, the
main concern is [that] one does not feel safe anymore wherever
you are. One is exposed to crime in broad daylight; going out
at night is a thing of the past.

Over-population [and] crowding, racial overtones, smog, smok
ing, V.D., T.B., mixed racial anxieties, evevators in high
rise buildings, food contamination, continued illegal migra
tion across our southern border, [then] older, dilapidated
buildings.
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I feel that the low probabil i ty of an earthquake occurri ng of
a magnitude to cause emergency situations and natural
disasters is so remote than any money-spending methods to
alleviate the strain would be wasted and should be used on
more high-probability ... situations such as unemployment and
drug abuse.

Other respondents questioned the motives of those who were pushing for
increased earthquake safety in the hazardous buildings:

The main reason the [seismic strengthening] ordinance was
passed is to force abandonment of propert ies by poor people
unable to afford it. Then in rush the vultures--the banks,
real estate interests and the 'developers,' gobbling up plenty
of cheap, condemned property. That is what the whol e thi ng
was about. Their [city council] hypocritical excuse about
concern for lives is laughable. Since when did politicians
ever give a damn about the poor?

The least government is the best government. Instead of
meddling in ... protection against the Acts of God (as in earth
quake hazards) our City Fathers should concentrate their
efforts in protecting us from the Acts of Men (as in street
crime, burglaries, and robberies) ... It's just throwing good
money after bad.

It's nothing but a rip-off for City officials for construction
contracts and under-the-table pay offs ... Let's get these 'fast
profit idiots out of office. Who do they think they're kid
ding?

These reactions by occupants--some of them renters and others
owners--do not suggest that the problem as set forth by the
professionals was defined similarly among those likely to benefit most
directly by a reduction in seismic risk. From the occupants' per
spective, the problem was quite different. To paraphrase several of
the tenants we talked with:

Look, I'm 80 years old. I don't have much money and what I do
have goes for food, rent, and medicine. Sure, I'm concerned
about safety, but I'm more concerned about getting mugged
than I am about earthquakes. I know this: if the building gets
strengthened against earthquakes, my rent wi 11 go up. That's
certa in. On the other hand, there is great uncertainty about
when the next bi g earthquake wi 11 occur. I'll probably be
dead by then. I'll trade the vi rtua1 certainty of a rent
increase against the uncertainty of being injured or killed in
an earthquake--and that's rational.
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The compos ite tenant makes a rat i ona1 choi ce, gi ven hi s or her

values, perceptions, and marginal utilities. The important problem for

the tenants, if one can general i ze for them, is how to avoi d a rent

increase, because the margi na1 ut il ity for a doll ar among most of the

URM tenant occupants is extremely high. However, if a tenant can avoid

a rent increase and simultaneously gain some marginal increase in

safety from an uncertai n and potent i ally remote source of danger, so

much the better. It woul d be wi se to take that set of perspectives

into account whenever one designs mitigation policies for low

probability/high-consequence events.

Building owners. For owners of unreinforced masonry buildings,

the potential consequences of a 1ow-probabil i ty earthquake for thei r

buildings and occupants held far less salience than did the prospect of

the almost certain economic consequences of the proposed hazard mitiga

tion. As we have seen (in Chapter XI), the owners appeared to be con

cerned for the we ll-bei ng and safety of tenants, but they were much

more worried about the immediate economic implications for them if they

were required to spend considerable sums of money to strengthen their

buildings against the prospect of earthquake damage. Few of the URM

building owners held the same set of perceptions as the seismic profes

sionals. Indeed, for many of the owners, the seismic professionals and

their proposed policies became the problem. From the owners' perspec

tives, any workable solution to problems of seismic safety would have

to accommodate their concerns about how to finance the improvements and

about how to avoi d the fi nanci all osses that woul d result from mass i ve

disruptions in business and tenancy. As we have seen, were the princi

pal concerns of the URM building owners \~ho participated in the value

tree and nominal group analyses.

Elected policy makers. City council members, the elected policy

makers we are concerned with in this case, are the actors in the policy

process who shape the decision agenda, even though a strong case can be

made that they do not determine the overall pol icy agenda. They are

the ones who allocate the time in the legitimate pol icy-making forum

during which issues can be addressed and policy can be enacted. In

terms of the garbage can model, one would expect council members not to

all ot agenda space to issues over whi ch there is 1ittl e concurrence
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about whether a problem really exists, there is no solution that seems
appropri ate to most of the key stakeholders, and there appears to be
little immediate need for action. Moreover, council members, like
everyone el se, have thei r own agendas- -thi ngs they hope to accompli sh
in the relatively short time between elections.

In the garbage can model, council members are a critical component
in what Kingdon calls the "policy primeval soup" (1984). Not only do
council members allocate time on busy agendas for considering policy
options and decide their fate, but they can help to determine whether
an idea survives long enough to become a candidate for a public
policy. As Kingdon states:

Many ideas are possible ... Ideas become prominent and then
fade. There is along process of 'softeni ng up': ideas are
floated, bi 11 s introduced, speeches made; proposa1s are
drafted, then amended in response to reaction and floated
again. Ideas confront one another ... and combine with one
another in various ways. The'soup' changes ...While many ideas
float around in this policy primeval soup, the ones that last,
as in a natural selection system, meet some critiera. Some
ideas survive and prosper; some proposals are taken more
seriously than others.

One of the ways for an idea to survive and prosper is for it to be
particularly relevant for an elected policy maker. The fact that Long
Beach was the site of the last great "killer quake" (prior to enactment
of the seismic safety policies) probably made the issue more salient to
the Long Beach City Council than to city councils in other parts of
southern Cal ifornia--areas equally at risk that have not been hit by
such an earthquake--particularly because Long Beach is geographically a
fairly small city and all areas of the city suffered from the earth
quake. In Los Angeles, Counc i1man Bernson played a maj or role in pro
mot i ng the sei smi c safety ordi nance, and it was no acci dent that the
district Bernson represented in the council was the one hit hardest in
the 1971 San Fernando Valley earthquake. It was, however, serendipity
that Bernson chaired the council's Building and Safety Committee during
much of the policy formation period.

The extent to which elected policy makers saw unreinforced masonry
buil di ngs and the earthquake potential as an issue worth address ing
appears to have depended on the extent to whi ch it was personally
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salient to the individual and the extent to which the issue could com
pete for time, attention, and energy with other issues. The garbage
can theory would lead us to predict that council members would not make
space on the agenda for dealing with URM building safety unless there
were a confluence of the four main policy streams: there would have to
be sufficient agreement that a problem exists and there would have to
be a proposal that seemed to be an acceptable solution.

The Solution Stream
The garbage can model predicts that a policy will not be decided

upon unless there is a policy option--a solution--that appears to match
a definition of the problem and can be agreed upon at a general level.
There was not a universally accepted problem definition concerning URM
buildings and seismic safety for most of the half century of efforts to
enact a policy. Moreover, there was no well-defined solution to the
problem until very late in the policy-making process. This, we believe,
was perhaps one of the major obstacles to enactment of the mitigation
ordinances.

There are several elements to the solution stream. One of these,
of course, is the technological element; it was necessary for engineers
and bu il ding offi cia1s to develop effect ive, pract i ca1 techn iques for
either strengthening buildings or for removing them from the building
inventory. Second, there is a 1ega1 component; it took some time to
develop the basis for a workable solution to the URM building hazard
through a seri es of 1ega1 cases and 1egi slat ion. Th i rd, there is a
cost component; one of the common threads through the cases was a
continuing concern over how much hazard mitigation would cost, who
woul d bear the costs, and how the structural improvements woul d be
financed. An important aspect of this element, though one which was
largely buried in the discussions, was concern about how safe would be
safe enough. Finally, a key element of a workable solution is the
extent to which it deals with the major concerns of the various stake
holders. Each of these elements is examined below.

The proposed solutions to the URM hazard evolved slowly over
time. Long Beach building officials worked at developing ways to allev
iate the URM hazard through the '30's and 40's, but it wasn't until the
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early '50's that municipal officials in California obtained the neces
sary legal authority to order the strengthening or repair of parapets
and other appendages to existing buildings. The authorization caused
quick action in Long Beach, where parapets throughout the central busi
ness area of the city were strengthened or removed. In 1959, Long
Beach took advantage of an opportunity that enabled them to classify
buildings at seismic risk as nuisances, and began to condemn buildings
to e1imi nate the earthquake hazard associ ated with them. Thi s effort
was hampered by the lack of a clear legal authorization to enforce new
standards on old buildings--a situation that was clarified to the muni
cipality's advantage in Bakersfield vs. Miller (1966).

Through 1966, two currents in the sol ut i on stream were evi dent.
The fi rst is that the muni ci pal ity concerned with doi ng somethi ng to
alleviate the URM building hazard was operating with little legal
precedent and no clear authorization for action. Second, the solutions
were primarily of the "meat cleaver" variety: if a bUilding were
determined to be unsafe, it should be brought up to standards now or it
should be knocked down. This approach to the problem would meet the
needs of the seismic professionals, but did little to meet the needs of
occupants and owners.

Following the Miller decision, Long Beach moved more aggressively
against the risky buildings. City building officials compiled a list
of buildings to be condemned, with encouragement and support of seismic
professionals. However, the aggressive approach to seismic safety,
st ill based 1argely on the meat cl eaver surgery approach, triggered a
response by the United Property Owners Association. As early as 1969,
that group defined the critical elements of a solution from the owners'
standpoint. They asked the Long Beach City Council to stop the condem
nations, to estimate the costs of making improvements, to help work out
a way to fi nance the improvements, and to have buil di ng offi ci a1s work
collaboratively with owners to solve the problem (United Property
Owners Association of Long Beach, 1969). The results of the value tree
and nominal group analyses reveal that the basic elements of a solution
acceptable to building owners did not change for more than a decade.
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Technological elements of the solution stream had been under
development since 1934. There were methods for strengthening parapets
and for reinforcing walls to provide added lateral resistance. The
effort that began in Long Beach early in 1970 to develop the basis for
an ordinance provided significant technological background. Long Beach
City Council members knew that the engineering aspects of seismic safe
ty were too complex to hammer out in council session, so a consulting
firm was employed to develop the basis for the proposed ordinance (Wig
gi ns and Moran, 1970). It proposed requ i rements for 1atera1 res is
tance, suggested the importance of creating pri orit i es among bui 1di ngs
for hazard mitigation depending on the use and occupancy of the build
i ngs, recommended taki ng into account the exi st i ng sei smi c res i stance
of bUildings, and attempted to assess the variations in seismic risk
for different parts of the city through site dynamics and soils map
ping. The report also suggested that a separate study be undertaken to
help deal with concerns about financing rehabilitation and about insur
ing URM buildings that were classified as unsafe, but had not yet been
repaired.

The solution stream was not developed as easily in Los Angeles,
however, primarily because Los Angeles is larger, more diverse, and had
an even more adversari a1 re1at ionshi p between proponents of the ordi
nance and building owners than did Long Beach. In Long Beach, toward
the end, building owner representatives and local officials were
actually collaborating in the development of the proposed ordinance.

Many might be qUick to blame the Los Angeles city council for
dallying with enactment of the ordinance. Others accuse real estate
interests for blocking a desirable public policy. But this is a
serious oversimplification. Admittedly, seismic safety is not a hot
issue most of the time and can hardly be expected to excite much enthu
si asm among most council members. Nor can anyone suggest that there
were not some buil di ng owners whose overwhe1mi ng interest was with
protecting their financial prospects. For the most part, however, an
objective analysis would suggest that the Los Angeles City Council
acted prudently and responsibly on seismic safety.
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An axiom for policy scientists is this: if you can't tell your

client the probable consequences of following your advice, keep your

mouth shut. Each time the proposed ordinance came up for discussion,

council members asked important, unanswered questions of city staff:

How much is thi s 1i kely to cost? What wi 11 be the impacts on occu

pants? How many such buildings are there and where are they? How can

the improvements be financed? What will be the probable impacts on

rents? What are the legal requirements and implications?

Time after time, the council asked for additional information and

cl arifi cat ion. The cyni c woul d argue that the demand for i nformat ion

and clarification was simply a convenient means for delaying the need

to put one's self on the line. To some extent, this was probably true,

but none of the quest ions was fri vo1ous, and they were all questions

for which there should have been ready answers, even if the answers

were that there was no way to tell for sure what this or that

consequence might be. Anyone in the positions of the council members

would have wanted that information.

Does this mean that the city's staff was inept? Not really. P~rt

of the problem is that there are several aspects to the development of

the sol ut i on stream that requi red rather cons i derabl e coordi nat i on and

t imi ng. It appears to be the case that, despite the extraordi nary

amount of time that passed in Los Angeles between Councilman Bradley's

fi rst call for such an ordi nance in 1973 and the passage of an ordi

nance in 1981, there was not a lot of wasted time and effort. A well

planned and carefully excecuted policy analysis on such a complex

issue, with its important direct effects and a high probability for

extensive and potentially widespread dysfunctional by-products, could

take three or four years.

In retrospect, the pol icy proposal was probably brought forward

prematurely and suffered the consequences. The prematurity of the

proposal put policy makers in the position of trying to decide on an

important and controvers i ali ssue whil e st ill in the dark about the

probable consequences of their decision. For most the of period while

the pol icy was under development in both Long Beach and Los Angel es,

the policy makers were working under conditions of ambiguity and

uncertainty. In decision theory, conditions of uncertainty exist when
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the decision maker knows the array of potential outcomes, but has no
knowledge of the proabability distribution of those outcomes. One
could build an argument that policy makers in Long Beach and Los
Angeles were even worse off: the next step down from decision making
under conditions of uncertainty is decision making under conditions of
partial information or ignorance. This condition is characterized by
the decision maker not even knowing the range of possible direct conse
quences resulting from selecting one option over another.

In either event, no one knew the probable consequences of enacting
the legislation when the early draft ordinances were brought forth for
consideration. It was not until SEASC worked over the three old build
ings scheduled for demolition that strengthening techniques were
tested, simpl ified, and endowed with legitimacy in the eyes of non
engineers. It was not until Wheeler and Gray completed their cost
studies that there was some semi-reliable basis for refuting the unsub
stantiated, and to some degree wild, claims that had been made about
the probable costs of compliance. And, it was not until the 1979
legislation that owners' fears were alleviated about having compliance
with the seismic safety ordinance trigger the need for them to comply
with all contemporary specialty codes.

Nor was the very important fi nanci ali ssue resol ved j it remained a
largely undeveloped part of the solution stream. Throughout the eight
years that Los Angeles was working on and considering a URM building
pol icy, efforts were being made to find or develop a financial assist
ance package for bui 1di ng owners and occupants. Fi nanci a1 ass i stance
was an important component of the pol icy because it would help to
defuse much of the opposition to the proposed policy by the more
adamant owners, and because it would provide much needed help to low
income occupants of the URM buildings.

Finance was almost as important a part of the solution as were the
technical means for mitigation. Despite extensive efforts by many
people and agencies thoughout the city government, there was relatively
little success in obtaining financial aid. The City of Los Angeles'
Community Redevelopment Agency worked to provi de fundi ng for sei smi c
rehabilitation of rental units using a rehabilitation program available
through the U. S. Department of Housing and Urban Development's Section
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8 housing assistance program (Community Redevelopment Agency, 1981).

Councilman Bernson personally lobbied in Sacramento, the state capital,

in an attempt to obtain $300 million in bonds to finance low interest

loans (Asakura, 1986).

In 1980, legislation was introduced in the California legislature

to provide for bonds to be issued to finance earthquake strengthening

of existing buildings (Seismic Safety Commission, 1980). The legisla

tion was still under consideration when the Los Angeles ordinance was

passed, but it woul d appear that the efforts toward devel opi ng fi nan

cial assistance were sufficient promise that it was possible to pass

the ordinance even without a complete solution to the problem as

perceived by owners and occupants.

The low interest loan bond issue was passed in 1982 but, for a

vari ety of reasons, di d not provi de much ass i stance to URM buil di ng

owners (Avery, 1985). In order for a lender to provide low interest

loan funds to a URM buil di ng owner under the provi si ons of the state

legislation (AB 604), it became necessary for the building to be

rehabilitated to meet the current fire, plumbing, and electrical

specialty codes as well as the seismic requirements. Since most build

ings of the 1933 Vintage do not meet current codes, leaders have been

unwilling. to lend for seismic rehabiltation alone. In addition,

lenders looked for owners to have adequate equity in the buildings for

which they sought the low interest loans. Their position was that the

first trust deed (first mortgage in most states) had to be paid down

sufficiently that a second trust deed (second mortgage) would provide

the lender with sufficient collateral. In general, URM buildings are

highly leveraged and owners do not have much equity in them. Lending

institutions found it difficult to bring themselves to make loans.

Most of the URM buildings did not comply with the current specialty

codes and few of the buildings had been financed under simple arrange

ments, so very little lending took place under the provisions of AB

604. In the meantime, the city employed a variety of other programs

and methods to provi de ass i stance to owners in thei r attempts to com

ply, but the financing problem has not yet been solved.
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Clearly, it was not until about 1980 that a generally acceptable

solution began to emerge in Los Angeles. By that time, technogical

solutions to the problem had been developed, there were generally

accepted estimates of what the costs of compliance were likely to be,

there was evidence of sincere efforts to find or develop means for help

ing to finance the improvements, and a reasonable schedule for compli

ance had been worked out. After the solution stream had flowed

together, a concerted and carefully orchestrated effort to enact the

policy was the next step.

The Actors Stream

It is difficult to overestimate the importance of a persistent advo

cate to enactment of a part i cul ar pol icy. Ki ngdon' s fi ndi ngs confi rm

our own:

When researching case studies, one can nearly always pinpoint
a part i cul ar person, or at most a few persons, who were cen
tral in moving a subject up on the agenda and into position
for enactment (1984, p. 189).

Kingdon's findings about the characteristics of these people (he

calls them policy entrepreneurs and we call inside advocates) match our

own conclusions. He concludes that three major characteristics contrib

ute to the success of these persons: the person must have some claim to

a hearing, must be known for his pol itical connections or negotiating

skill, and, probably most important, must be persistent (1984, pp. 189

190). Of this last point, Kingdon states:

Persistence alone does not carry the day, but in combination
with the other qualities, it is disarmingly important. In
terms of our concept of entrepreneurshi p, pers i stence impl i es
a Willingness to invest large and sometimes remarkable quanti
ties of one's resources (p. 190).

In Long Beach, O'Connor pushed tenaciously during his reign as a

building official for seismic safety. His efforts were carried on by

his successors. In Los Angeles, we find similar tenacity and persis

tence by building officials, even though the style of the Los Angeles

officials contrasted markedly with the O'Connor approach. In addition,

in Los Angeles, Councilman Bernson's continuing efforts marked him as a
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pol icy entrepreneur in sei smi c safety, provi di ng the access and the

mobilization skills essential for passage. Bernson orchestrated while

the city staff provi ded techni cal 1eadershi p j in Long Beach, 0' Connor

performed both roles.

Finally, influential in both cities was the continuing effort by

the Structural Engineers Association of Southern California (SEASC) and

a number of its members--including Ben Schmid, John Kariotis, John Coil

in Santa Ana, and others--who pushed ceaselessly for improved seismic

safety, primarily at their own expense. Still others in other profes

ional groups, including seismologists and geologists maintained

continuing involvement in helping to ensure passage of the seismic

safety ordi nances. In studi es of federal pol icy maki ng, Ki ngdon found

such professional associations and individuals to be listed as "very

important" by persons central to policy making in 15% of the interviews

conducted (p. 57), but in this case, they played a major role. SEASC

developed techniques for strengthening, tested mitigation techniques,

developed cost estimates, created how-to-do-it manuals, helped draft

ordinances, and provided expert testimony whenever the opportunity

presented itself or coul d be arranged. The profess i ona1 associ at ions,

particularly SEASC, were well organized, had exceptional expertise on

the technical aspects of the solution, and were individually deeply

concerned about the issue.

We have concluded that, without the persistence of inside advo

cates in both Long Beach and Los Angeles, there probably would not now

be earthquake hazard mitigation policies for existing bUildings in

southern California.

The Decision Opportunity Stream

As mentioned earlier, there must be a decision-making opportunity

when the problem, the solution, and the actors are all positioned and

prepared for a policy decision. In Los Angeles and Long Beach, damag

ing earthquakes near and far afforded "windows of opportunity" through

whi ch ins i de advocates for the sei smi c safety pol i ci es were abl e to

launch policy initiatives.
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The first two decades. It is appropriate to look at the problem,
perceived solutions, and policy-making opportunities in historical con
text. Immediately following the 1933 earthquake, steps were taken
throughout Cali forni a to ensure that future buil di ngs woul d not be
subject to the same fail ures as the unrei nforced masonry buil di ngs.
However, the new ordinances, including the Uniform Building Code on
which they were based, were far from perfect; the seismic provisions in
the UBC keep changi ng as more and more is 1earned about earthquake
dynamics and about structural response. It is difficult to see that
anything could have been done about the existing buildings in 1934 when
the first aseismic design requirements for new buildings (in the United
States) were enacted. Even though Long Beach building officials were
looking for ways to attack the problems of the existing buildings, as
they saw them, the nation was in the depths of its most severe economic
depression. Unreinforced masonry buildings comprised a major propor
tion of the total number of buildings in Long Beach and the rest of
southern California. Building officials and seismologists saw the
hazard, but any solution requiring strengthening, density reduction, or
demolition would have been simply out of the question. Had the hazard
mitigation required, at that time, even nominal expenditures for each
bUilding, the sheer number of URM buildings would have demanded a
massive outlay of funds at a time when few people had any money.

Moreover, although strengthening techniques were understood at the
conceptual level, tested, practical methods of retrofitting buildings
to increase their resistance to seismic forces simply had not been
devi sed. Therefore, no one knew how much it woul d cost to make the
requi site structural changes, nor coul d reasonabl e estimates be made.
Fi nally, there were seri ous questions about whether 1oca1 governments
even had the authority to require retroactively that owners strengthen
their bUildings. There is 1ittle wonder that no pol icy requiring URM
hazard mitigation was enacted during the decade of the '30's.

Nor is there much quest ion about why very 1i ttl e was done duri ng
the decade of the '40's. The first half of the decade was spent with
the war effort; southern California was deeply involved in building the
new aircraft industry and providing a launching platform for the war in
the Pacific. The second half of the decade was spent on new home con-
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struct i on and the economi c expansi on in southern Cali forni a resulting

from the post-war boom and from the mi grat i on to Cali forni a by 1arge

numbers of people.

Windows of opportunity. The first real opportunities for URM

hazard mit i gat i on came wi th the decade of the '50' s, but why di d it

take from 1950 to 1971 to develop the ordinance in Long Beach and until

1981 to enact one in Los Angel es? For part of the answer to thi s

question, we must look to the windows of opportunity that helped get

the proposed mitigation policy on the decision agenda.

The bi g probl em for the pol icy advocate is to make sure that the

problem, solution, and actors are in place when interest is high and

when an opportunity to get on the agenda either arises or can be gener

ated. Students of policy analysis have called such opportunities

"policy windows." Kingdon, in his application of the garbage can model

to national policy issues, explains that policy windows open, but they

also close:

Once the wi ndow opens, it does not stay open long. An idea's
time comes, but it also passes. There is no irresistible
momentum that builds for a given initiative. The window
closes for a variety of reasons. First, participants may feel
they have addressed the probl em through deci s i on or enact
ment.· Even if they have not, the fact that some act i on has
been taken brings down the curtain on the subject for the time
being ... Second ... participants may fail to get action. If they
fail, they are unwilling to invest further time, energy,
political capital, or other resources in the endeavor ... Third,
the events that prompted the window to open may pass from the
scene. A crisis or focusing event, for example, is by its
nature of short duration. People can stay excited about an
airline crash or a railroad collapse for only so long (1984,
p. 177).

Policy windows for hazard mitigation, particularly for low

probabil ity/high-consequence hazards, open almost randomly and usually

without advance notice--at least without notice in a time frame that is

at all rel evant for pol icy makers. In the case of earthquake hazard

mitigation, the windows are typically opened by strong earthquakes in

populated areas.
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While Long Beach building officials plugged away trying to find

ways to require unreinforced masonry building hazard mitigation, the

first real window opened in 1964 with the devastating Alaskan earth

quake. That disaster intensified interest in earthquake safety in

California and provided impetus for the Long Beach officials to con

tinue their efforts. The Bakersfie7d vs. Mi77er decision (1966),

closely foll owi ng the Al askan earthquake, afforded an opportunity for

the Long Beach officials to intensify their continuing activities.

The critical policy window for Long Beach seismic safety advocates

came with the 1971 San Fernando Valley earthquake in which, as we've

noted previously, 60 died, 2,400 were injured, and there was over $1

bi 11 ion in damage (1980 $). Long Beach offi cia1s were prepared for

that window. The Wiggins-Moran consulting report had been completed in

August of 1970 and was already under study by the city council's

ordinance committee. The council was aware of the problem, a solution

was already available (from the consulting report), and the actors were

poised for an intensive effort. The San Fernando Valley earthquake on

February 9 provided the window, and a draft ordinance, complete with

the legitimizing force of the consultant study and the urgency imposed

by the killer quake, was proposed to the council in April. The ordi

nance was approved in principle by the council in May and was adopted

in final form on June 29, just five months after the earthquake.

It was not unt il two years 1ater, early in 1973, that Council man

Bradley called for development of a report on the Long Beach ordinance

to see whether a similar ordinance might be applicable to Los Angeles.

It then took eight years of fairly concentrated effort to get the

ordinance passed. Because Los Angeles had not been prepared to use the

pol icy window opened by virtue of the 1971 earthquake, the window had

to be forced open by pers i stence and by careful orchestrat ion. Los

Angeles officials were given an assist in their efforts to pry open the

wi ndow when credi bl e reports were issued warni ng that there is a very

hi gh probabil ity of a severe earthquake in soui:hern Cal iforni a by the

turn of the century. The Long Beach seismic safety advocates had been

both prudent and fortunate. Los Angeles advocates were neither so

prudent nor so fortunate.
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However, Los Angel es advocates 1earned the 1esson and 1earned it
well. In September, 1985, when Mexico City was struck by an earthquake
that killed thousands and was covered extensively by television and
other media, the Los Angeles officials were fully prepared. Almost
immediately after the Mexico City earthquake, the city's seismic safety
ordinance for existing buildings was modified and made tougher. Marvin
Braude was chair of the council's Building and Safety Committee and, on
September 25, just days after the Mexi co Ci ty earthquake, the Los
Ange1es City Counc il adopted a mot i on put forth by Counc il men Bernson
and Braude:

... to have the Department of Building and Safety report back
within one week on the feasibility of accelerating the compli
ance [of unreinforced masonry buildings with the existing
ordinance] to within one year for Category III residential and
mixed residential buildings.

The motion ... referred to the recent earthquake tragedy
in Mexi co and the need to revi ew the compl i ance schedul e on
our Unreinforced masonry BUilding Repair Program with the view
of bringing the bUildings into compliance as rapidly as feasi
ble (City of Los Angeles, 1985).

The report was made and the city council adopted an ordinance
accelerating the compliance schedule for unreinforced masonry buildings
on October 22, 1985. The Los Angeles advocates were prepared and
utilized the policy window to full advantage.

Innovation. Garbage Cans, and Mitigation Policy Making
Innovation is always difficult and fraught with uncertainties;

innovation is even more difficult when the issue is controversial. In
thi s case, Long Beach was the innovator, test i ng thi s approach and
that, pushi ng on the front i er of what was thought to be permi ssabl e
under the laws governing municipalities. Eventually, Long Beach
adopted an important mi t igat ion pol icy and devi sed the admi ni strat i ve
mechanisms needed for implementation. The city did so without any
fanfare and without much thought about being innovators.

Los Angeles was an early follower, even though, for reasons we
have discussed, it took a decade. The pol icy window in that city had
to be forced open and a policy had to be fashioned that would, at least
at some minimal level, meet the demands of diverse interests in that
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heterogenous, enormous, sprawling city. It is impressive that the

ordinance was adopted in a pol icy-making environment in which it is

particularly difficult to enact controversial policies. Thurow has
characterized such an environment as a zero-sum game situation (a
situations in which, if you win, I must necessarily lose, and vice
versa):

To protect our own income, we wi 11 fi ght to stop economi c
change from occurring or fight to prevent society from impos
ing the public policies that hurt us ... We want a solution to
the problem... that does not reduce our income, but all solu
tions reduce someone's income ... The problem with zero-sum
games is that the essence of probl em sol vi ng is 1oss all oca
tion. But this is precisely what our pol itical process is
least capable of doing. When there are economic gains to be
allocated, our political process can allocate them. When
there are large economic losses to be allocated, our political
process is paralyzed (1980).

There are two part i cul arly interest i ng aspects about Santa Ana's

the enactment of the sei smi c safety ordi nance the year before Los

Angeles did. First is the way in which policy proponents became fully

aware of both the Long Beach policy and the activities that were taking

place in Los Angeles--through a meeting of the Structural Engineers

Association of Southern California in San Diego. John Coil, who became

an active policy entrepreneur in Santa Ana, participated in the meeting

as a structural engineer and was already active in Santa Ana local

government. This aspect is interesting because it points out one of

the ways that innovations in municipal policy are disseminated--through

professional associations--and because, once again, it emphasizes the

role of the inside advocate.

Second, the Santa Ana case is interesting because it demonstrates

an important technique for opening policy windows. The garbage can

model suggest that decision opportunities are often tied to other

issues in order to make them more pal atab1e or to pry open a wi ndow.

Santa Ana officials tied the URM seismic safety ordinance to the city's

redevelopment project because the two projects affected many of the

same parts of town and many of the same buildings. Retrospectively,

one could reason that it might prove difficult to enact and implement

the renewal program but, at least, there were economic advantages to
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stakeholders from such renewal. Unless the seismic ordinance were

piggy-backed to the redevelopment program, it might never get enacted.

However, if the sei smi c safety ordi nance came fi rst, opponents woul d

argue that they would just get the buildings strengthened in time to

have them razed for renewal. If it came second, opponents would argue

that they had just undergone enormous financial hardship in the renewal

program--loss of business during reconstruction and so forth--and could

not possibly take on the expense of structural rehabilitation.

The three cities--Long Beach, Los Angeles, and Santa Ana-

represent a spectrum of innovation and early follower experience, and

they attest to the utility of the garbage can model for appreciating

the policy making process. In each city, the tasks associated with

enacting the ordinances were different. In Long Beach, the dominant

task was to create a policy intervention where little existed pre

viously. In Los Angeles, it was refinement of the policy and develop

ment of accommodations to diverse stakeholders. In Santa Ana, which

almost literally adopted a copy of the Los Angeles draft ordinance

while it was still being debated in that city, the dominant task was

finding a convenient way to pry open the policy window. These exper

iences should make it much easier for other municipalities to adopt

similar ordinances.
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PART FOUR
OUTCOMES AND CONCLUSIONS





CHAPTER XI II
IMPACTS OF THE ORDINANCES

Municipalities sometimes pass ordinances for largely symbolic
purposes, but in other instances, they want and expect tangible changes
in the community. We think that Long Beach, Los Angeles, and Santa Ana
enacted earthquake hazard reduct ion ordi nances for pre-1934 buil di ngs
with the expectat i on that they wou1 d reduce the earthquake hazards in
those cities. Had the municipal councils been intent on making ges
tures toward safety, that could have been accomplished with a lot less
pain. In fact, the ordinances have had an impact in both Long Beach
and Los Ange1es--the URM building earthquake hazard has been reduced.
This chapter examines the desired effects in two of those three cities
and analyzes the extent to which there might have been unintended
consequences as well.

The Long Beach ordinance was enacted in 1971 but, for practical
purposes, its implementation really began in 1976 after the substantial
revisions made at that time. The Los Angeles ordinance, enacted early
in 1981, has been in force for about five years. Thus, there are suffi
cient years of experience to demonstrate shorter-term consequences.
The tough test for the ordinances will come when a moderate or severe
earthquake causes failure in URM buildings that have not been
strengthened. In such an event, one could ascertain rather easily the
extent to which the rehabilitation done because of the ordinances
reduced loss of life and property.

Fortunately, no such test has yet been administered, so we have to
use indirect means to estimate impacts of the ordinances. There are
several important questions to answer, among them the general one of
whether the ordinances, once passed, were implemented--particularly
since some argue that it is difficult, if not impossible, to implement
controversial hazard mitigation policies. Second, we want to know
about the reduction in the URM seismic hazard. Third, we will deter
mine the unanticipated consequences for owners and occupants, and for
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other communities. Finally, it is appropriate to ask whether the

struggle was worth it.

Changes in the URM Building Stock
One measure of the effectiveness of the URM earthquake hazard

reduction ordinances is the decline in the number of URM buildings
since the ordinances were enacted. This method provides some indica

t ion, but it is a crude measure at best. The number of unrei nforced

masonry bUildings in southern California has been declining right

along, ever since the Uniform BUilding Code incorporated aseismic

design requirements after the Long Beach earthquake. No one knows how

many URM buildings have been bulldozed away to make room for condomin

i ums, parki ng lots, and fast food outl ets. If one were abl e to deter

mi ne the attrition rate due to the dynami cs of urban 1and use succes

sion, one could presumably subtract the number of expected demolitions

in each city since the ordinance was passed, and attribute any number

over that to the impact of the ordinances.

Long Beach

In 1971, the City of Long Beach i dent ifi ed 928 hazardous unrei n

forced masonry buildings. These buildings included 3060 dwelling units

(primarily apartments) and 2023 guest (single occupancy) rooms. As of

October 15, 1985, according to Eugene Zeller, Superintendent of Build

ing and Safety, the buildings:

... have been surveyed, and systematically rated into degrees
of hazard considering factors for importance of the building
in an emergency, amount of human exposure, and extent of struc
tural weakness. Under a three phase program based on hazard
grade, owners of Grade I-Excessive Hazard and Grade II-High
Hazard have been directed to strengthen or demolish their
buildings. The remaining buildings in the Grade III
Intermediate Hazard category will be given notice in 1991 as
prescribed by ordinance.

By October, 1985, 288 of the URM buildings had been brought into

compliance with the city's ordinance. No URM buildings in the city in

the Immediate Hazards class remained, only two remained in the Grade 1
Excessive Hazard class, and 32 in the Grade II-High Hazard class. The
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rema1n1ng 606 buildings are not scheduled for notification until 1991,

at which time they will be ordered to comply with the ordinance. The

288 buildings brought into compliance represent 24.7% of the URM hazard

ous dwelling units and 44.3% of the single room occupancy units. In

both cases, they represent, primarily, the most hazardous units that

existed in the city at the time the ordinance was passed.

Of the 288 buil di ,lgs brought into compl i ance, 242 were demo1i shed

and 46 were repaired to meet standards imposed by the ordinance. Those

who described the Long Beach policy as a "demolition ordinance" and the

Los Angeles approach as a "rehabilitation ordinance" might be tempted

to say "I told you so," but it is important to point out that only some

of the 242 buildings were demolished as a consequence of the ordinance;

many more were demolished because of Long Beach's extensive urban renew

al activities over the past decade. Most of the URM bUildings were in

the older parts of the city's core and in the path of redevelopment.

Nevertheless, Long Beach officials do believe that city's ordi

nance is "tougher" than the Los Angeles ordinance (Zeller, 1986); it

is technically more difficult and financially more costly to bring com

parable buildings into compliance in Long Beach code than it is in Los

Angeles. Which code is better depends on one's values; Long Beach has

opteds for what it bel ieves to be greater seismic safety, and it is
willing "to pay the price for it. Los Angeles has apparently decided

that it is buying a sufficient reduction in the earthquake hazard with

its ordinance and the costs associated with it. In any event, there

has been a significant reduction in the hazardousness of unreinforced

masonry buildings since Long Beach's ordinance was passed, a sizable

proportion of which can be attributed to the ordinance.

Los Angeles

Similar headway has been made in Los Angeles. A survey conducted

by the city duri ng the pol icy debates pri or to enactment found 7,863

unreinforced masonry buildings (see Table XIII-I). Implementation of

the ordinance began almost immediately upon passage. By the end of

January, 1986, the city's Earthquake Safety Di vi s i on had issued orders

on 2,097 buildings, and owners of 276 buildings had come into the pro

gram voluntarily. A total of 458 buildings had been brought into full
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compliance with the ordinance. Of these, 348 were rehabilitated and 67
were either demolished or exempted from compliance for one or another
reason. Together, these account for 5.8% of all the URM buildings
identified in 1980 (City of Los Angeles, 1986).

Another 13% (1022) of all URM buildings had been placed in an inac
tive category by the end of March, 1986. These included 714 buildings
in which wall anchors were installed (thus providing additional time
for achieving full compliance), 185 buildings that were reclassified
after notice was issued to the owner, and buildings that were vacated,
and 78 buildings presumably not in compliance over which legal proceed
ings were being initiated.

From the time the ordinance was enacted in 1981 through March of
1985, 3,750 building surveys were completed, 2,920 plans had been
filed, 2,887 plans had been checked, 1,860 jobs had been issued per
mits, and 1,480 buildings had been brought into compliance (although
1,022 of those had opted for the dual compliance approach).

About 100 of the hazardous URM buildings in Los Angeles were city
property; some of them even housed emergency organizations. City offi
cials responded by evaluating all essential buildings owned by the city
(primarily fire and police stations), reviewing plans for scheduled new

TABLE XIII-1 PRE-ORDINANCE USES OF UNREINFORCED MASONRY BUILDINGS,
LOS ANGELES, CALIFORNIA, 1980

Use Number Percent

Commercial 2,769 35.2
Industrial 1,944 24.7
Mixed Use 1,583 20.1
Res ident i a1 790 10.0
Garages 502 6.4
Public Buildings 100 1.3
Churches 92 1.2
Theaters 19 0.2
Others 32 0.4

Totals 7,863 100.0

(City of Los Angeles, 1980b)
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buildings, and vacating existing ones. Temporary fixes to buildings
were approved until construction was finished on new buildings. One
police station was vacated. Most hazardous city-owned office buildings
and warehouses have been vacated. City-owned libraries are next on the
list for analysis and action (Askura, 1986).

Just as in Long Beach, program implementation has pressed forward
in Los Angeles. There has been a significant reduction in the number
of buildings that do not meet the structural requirements of the hazard
reduction ordinances in both cities. In Los Angeles, the largest
proportion of the buildings was upgraded, but almost half (48.2%) of
those brought into compl iance had only anchors installed; they still
need work to be brought into full compliance.

Effects on Seismic Safety
In risk assessment, one generally 1) estimates the probabil ity of

the event producing the risk, 2) estimates the exposure of life and
property to the event, 3) evaluates the vulnerability of life and prop-

TABLE XIII-2 CHANGES IN THE STOCK OF UNREINFORCED MASONRY BUILDINGS IN
LONG BEACH AND LOS ANGELES

Long Beach: June 29, 1971--0ctober IS, 1985
Total URM Buildings in 1971 928 100.0%

Completed Cases 100.0% 288 31.0
Demolitions 84.0 242 26.1
Repaired 16.0 46 5.0

Inactive Cases (partial compliance) 0 0.0
Remaining Cases 640 69.0

Los Angeles: January, 1981--January 31, 1986
Total URM Buildings in 1980 7,863 100.0%

Completed Cases 100.0% 458 5.8
Demolition 14.6 67 0.9
Full Compliance 85.4 391 5.0

Inactive Cases (partial compliance) 1,022 13.0
Remaining Cases 6.383 81.2

(Zeller, 1985; City of Los Angeles, 1986)
=======================================================================
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erty exposed to the event, and 4) calculates the probable loss of life
and property in the event. The URM building policy is aimed at reduc
ing the vulnerability of persons and property by strengthening or demol
ishing hazardous buildings. In order to evaluate the effectiveness of
the ordinances, it would be appropriate to estimate the reduction in
vul nerabil ity because of the strengthened buil di ngs. To do so retro

actively is virtually impossible, however, because calculating the

aggregate reduction in vul nerabil i ty requi res that we know the vul ner

abil ity of each building before and after rehabil iation. In the case

of buildings that have been demol ished, it requires that we know the

vulnerability of the building prior to demolition and the vulnerability

of the new building in which the former occupants are now located. As

can be seen, the practical problems associated with such analysis are

overwhelming.

Nevertheless, some observations can be made about increases in

seismic safety. In Long Beach, almost a third of all pre-1934 URM

buildings have been demolished or brought up to 1970 UBC seismic stand

ards (the standards establ ished in the rehabil itation ordinance). The

1970 standards are not as stringent as the current ones, but they are

far superior to having no standards--which was the case for the old

brick bUildings. The remaining buildings, for the most part, are a lot

less hazardous than were the ones that have already been put into the

file marked "completed." In Los Angeles, about 6% of all pre-1934 URM

buildings have been brought into approximate compl i ance with the 1970

UBC sei smi c standards. Another 13% have been strengthened with wall

anchors so that the primary threats to 1ife safety, in the event of

smaller and moderate earthquakes, have been largely eliminated in those

buildings (judging from the arguments made by Kariotis, 1985). About

20% of Los Angeles' hazardous URM bUildings have had the hazard elimin

ated or reduced substantially in the five years since the ordinance was

enacted. It would appear that most of the URM buildings removed from

the Los Angeles inventory were targeted by the city's hazard mitigation

efforts, in contrast wi th the s i tuat ion in Long Beach, where removal

was a function of both the ordinance and urban renewal.

Duri ng the 1ast days of the process 1eadi ng to enactment of the

Los Angeles ordinance, the council was reminded that a major earthquake

could result in 12,000 fatal ities and that most of those would be in
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unreinforced masonry buildings. Estimates had also been produced for

potential deaths directly attributable to URM buildings should there be

an earthquake duri ng worki ng hours. The ci ty staff est imated that

7,000 would be killed. If one assumes the deaths to be proportional to

the number of buil di ngs, then one mi ght concl ude that 1400 premature

deaths have been averted with 20% of the bUildings strengthened. It is

1i kely, however, that work began on more hazardous buil di ngs, so the

percent of deaths averted is likely to be substantially higher than the

proportion might indicate.

The experi ences in Long Beach and Los Angel es demonstrate that

controversial hazard mitigation ordinances can be enacted and imple

mented, can survi ve 1ega1 attacks, and can reduce the hazard exposure

of large numbers of persons. In Long Beach, the implementation process

has been slower than was anticipated in 1971, partly because of the

1976 amendments. But si nce the 1971 ordi nance was not bei ng impl e

mented effectively, Long Beach traded a little bit of watering down for

a lot more implementation. Los Angeles was able to use the window

opened by the Mexico City earthquake to change its ordinance so that

compliance times were accelerated substantially. While there has been

the normal array of fits and starts in implementation, it now seems to

be generally accepted in both communities that URM buildings will be

brought into compliance in accord with the timelines set forth in the

ordinances.

Effects on Owners and Occupants

One of the continuing concerns throughout the policy-making

periods in all three cities we studied was the prices that would have

to be paid for the hazard reduction by buil di ng owners and occupants.

The concern was expressed again when the City of Los Angeles amended

its ord i nance to speed up comp1i ance. As is often the case, however,

no one has managed to track the impacts on the owners and occupants in

any systematic way, so it is particularly difficult to talk about what

has happened to them.
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Buil di n9 Owners
We have only anecdotal information about the financial impacts of

ordinance implementation on URM building owners. We don't know how
many, if any, went bankrupt or defaulted on their building loans
because of the ordinance. We can infer that the ordinances' financial
impact has been more than trivial. As was pointed out earlier, costs
for insta11 i ng wall anchors tends to run about $2 per square foot,
while full compliance with the Los Angeles ordinance is on the order of
$9 per square foot, plus or minus several dollars dependi ng on the
design, construction, and configuration of the building. The City of
Los Angeles estimated in 1979 that compliance costs could run from $500
mill ion to $1 bill ion over a ten-year period. In 1978, the annual
expected compliance costs would have amounted to 3.3%-6.7% of the
annual dollar volume of building permits issued in the city (City of
Los Angeles, 1979).

Some inferences can be drawn about the impacts of these costs from
the results of a survey conducted in 1983 by the Housing Division of
the Los Angeles Community Development Department (City of Los Angeles,
1983a). The survey, mailed to building owners, was self-administered
and, as in most mail surveys, the response rate was low (11.9%), with
unknown response bias. The owners responding represented 3,519 housing
units, consisting of 289 single rooms, 2,461 efficiency apartments (no
bedroom) , 760 one- bedroom un its, and nine two- bedroom un its. Rents
were comparatively low and tenants had exceptionally low incomes.
About 8% of the owners owned their buildings free and clear. Over half
had a fi rst trust deed (mortgage), 22.6% al so had a second trust deed,
and 6% had three or more loans against the property. Almost half the
properties had balloon payments associated with the loans. City staff
estimated that only about 10% of the buildings on the seismic defi
ciency list would qualify for a loan under normal underwriting criter
ia. There still is not a completely workable way to finance the recon
struction, so many building owners probably have run into financial
difficulty financing repairs, unless they have access to funds from
other sources. There is anecdotal information that a significant num
ber of the buildings are being sold at discounted prices by owners who
cannot finance the madated improvements.
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Other things have happened to benefit owners. In 1983, the voters
of California passed Proposition 23, a constitutional amendment exempt
ing from property tax assessments improvements made to property for
purposes of seismic safety. In general, various percentages of income
tax credits are permitted for non-residential buildings and for residen
tial bUildings that have been certified as historical structures. In
addition, building owners who strengthen their buildings to comply with
the seismic safety ordinance do not automatically trigger requirements
to comply with current specialty codes (plumbing, electrical, and so
forth) unless the current condition constitutes a hazard to life and
property.

There is one catch: a recent disastrous fire in an old residential
building led to a change in the Los Angeles fire codes called the Doro
thy Mae ordinance. If a URM building is a hotel or apartment with
three or more stories, the owner may also be required to comply with
changes required by the Dorothy Mae ordinance, thus increasing costs of
compliance substantially, but also reducing the fire hazard for occu
pants.

Finally, the City of Los Angeles has enacted a policy that pro
vides URM building owners with certain benefits if they decide to
demolish their buildings rather than strengthen them. The benefits
take the form of permitting non-conformance with current codes in such
areas as parking, side yard, and setback requirements (City 'of Los
Angeles, 1983b).

Occupants
The Los Angeles survey referenced above also asked building owners

for thei r percept ions of tenant incomes. Such best-guess i nformat ion
by landlords is highly suspect, but the landlords are at least in a
position to estimate. Landlords estimate that three-fourths of the
tenants in the buildings for which there are responses had incomes of
less than $10,000 per year. Another 20% had incomes from $10,000 to
$13,600. Virtually none had incomes over $20,000 per year.

Our survey of unreinforced masonry building occupants (see Chapter
X) confi rms the impress ions of the 1andl ords' impress ions about tenant
incomes. Almost three-fifths of all respondents (59.1%) had an
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annual income under $10,000 in 1981 and two-thirds (66.7%) paid under
$300 per month rent. Only 38.3% were gainfully employed; 5% were full
time homemakers, 11.1% were unemployed, and 45.7% were retired. Even
though both surveys suffer from low response rates, there is a reason
able basis for concluding that a very large proportion of URM building
residents are poor and have limited housing options.

TABLE XIII-3 INCOME DISTRIBUTION OF HOUSEHOLDS OCCUPYING UNREINFORCED
MASONRY BUILDINGS IN LOS ANGELES, 1981

Total Income in 1981

Under $3000
$3000-$4999
$5000-$6999
$7000-$9999

$10000-$12999
$13000-$15999
$16000-$19999
$20000 or more

Percent of
Respondents

15.2%
12.1
16.7
15.2
12.1
12.1
7.8
9.1

Cumulative
Percentage

15.2%
27.3
43.9
59.1
71.2
83.3
90.9

100.0

Los Angeles city staff conducted a series of analyses of the costs
of compl i ance with the sei smi c safety ordi nance for 11 URM buil di ngs
for which they had information. The analyses examined the impacts on
rents of a range of conceptually possible financing alternatives for
owners, rangi ng from conventional loans through subs idi zed, low
interest loans in which the owner would pay Davis-Bacon wages for
rehabil itation. The analyses assume that the owners would pass the
seismic rehabilitation costs on to tenants and 20-year amortizations of
loans.

Under convent i ona1 fi nanci ng at 15% interest, gi ven the estimated
costs for rehabi 1i tat ion, rents in the 11 uni ts woul d increase from a
low of $23 per month to a hi gh of $61 per month. The proportion of
tenants' incomes going for rent would increase from 27% to 30% in the
building with the lowest rent increases and, in two buildings that tied
for the greatest dollar increase in rents, the rents woul d increase
from 36%-50% and from 25%-34%. Under the most favorable financing
packages, i ncl udi ng 0% interest deferred repayment loans, rents woul d
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still increase in about half the units (since available favorable rate
loans would not cover all repairs), and tenants would still pay any
where from 33%-42% of their total incomes in rent--far above the 30%
that tenants are expected to pay in federally assisted housing pro
grams.

All the empirical evidence, as well as micro-economics logic,
shows that the seismic rehabilitation will place an increased burden on
low-income households, except to the extent that rent controls in Los
Angeles may force owners to absorb the costs. The increases in rental
costs, coupled with the cut-backs in federal housing assistance funding
during the Reagan Administration, mean that times are going to be
particularly tough for the poor who live in old brick buildings in
southern California. This raises the issue of the extent to which a
community should help with the costs when it forces people to buy more
safety than they can afford or would buy of their own volition.

The problem for low-income persons is compounded because not all
of the old buildings are being rehabil itated; some are being razed.
Under normal circumstances, one might expect the trickle-down model of
housing supply to come into play--households with higher incomes would
be busy buying new housing, thus expanding the housing supply, so poor
people would be able to upgrade into housing not previously available
to them. However, the high interest rates of the early 1980's, coupled
with the deep and protracted recesssion, resulted in a very slow expan
sion of the housing market, so there was little housing available to
trickle down.

Anecdotal evi dence i ndi cates that the di sl ocat i on effects of the
actual rehabil itat i on work have caused only mi nor occupant i nconven
ience in some cases where contractors do the work in the units on
weekends. In other cases, however, 1andl ords attempt, despi te ci ty
efforts to the contrary, to use the rehabil itation work as a way to
remove existing tenants and replace them with higher-income tenants.

Effects on Other Communities
The primary external effect of the Long Beach and Los Angeles ordi

nances is that interest in mitigating the unreinforced masonry building
earthquake hazard has spread throughout Cal i forni a. Long Beach offi-
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cials worked hard for almost 40 years to adopt an effective policy for
mitigating the hazard, and, after they managed it, other cities were
able to do so much more easily. However, it was not until Los Angeles
was seriously considering such an ordinance that other municipal ities
got on the bandwagon. Such is the case with innovation: the innovator
works against great odds to to create the innovation, the innovator is
followed by "early followers," and the early followers are followed by
the mainstream of organizations. There is inevitably a cadre of die
hards who persist in denying the utility of the innovation, but when
Los Angeles, California's largest city, became the early follower, it
gave a dramatic assist to the spread of the innovation.

On October 2, 1985, California's governor signed SB 548, establish
ing the California Earthquake Hazards Reduction Act (Southern Californ
ia Earthquake Preparedness Project, 1986). The bill, authored by Sena
tor Alfred A1qui st, cons i sts of a seri es of fi ve-year programs to be
prepared by the Cal ifornia Seismic Safety Commission and other state
agencies. The overall objective of the program is to reduce signifi
cantly earthquake hazards in the state by January 1, 2000. A top
pri ori ty for the program is sai d to be a substant i a1 reduction in the
number of existing hazardous buildings.

The Cal iforni a Sei smi c Safety Commi ss ion's Committee on Hazardous
Buildings produced, in December of 1985, Rehabilitating Hazardous
Masonry Buildings: A Draft Model Ordinance (1985). The model ordinance
is patterned closely after the Los Angeles ordinance, and was drafted
by the Subcommittee on a Model Ordinance for Older Masonry Buildings,
chaired by Earl Schwartz, Deputy Superintendent of Building for Los
Angeles' Department of Building and Safety. Included in the report is
a recommendation that local governments review the safety of their
local building stock and establ ish appropropriate local hazard
reduction and rehabilitation programs, including adoption of a rehabili
tation ordinance (1985, p. 46.)

Early in 1986, Senator Alquist introduced into the California
legislature SB 547, sponsored by the Seismic Safety Commission. The
bill would require all cities and counties in Seismic Zone 4 (an area
with high risk of earthquakes including southern California) to inven
tory unreinforced masonry buildings and to adopt hazardous buildings
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mitigation programs, and it would require the Seismic Safety Commission

to develop criteri a and procedures for the mit i gat i on programs. It

would also, as orginally drafted, appropriate $5 million to help cities

and counties carry out the program. The legislation passed both houses

in the California legislature, but was vetoed by the governor.

Anecdotal evi dence i ndi cates that the governor vetoed the bi 11 because

of potential financial impacts on the state and a feel ing that URM

building hazards were a local and not a state problem. Subsequently,

the bi 11 was redrafted without the provi si on for fi nanci al ass i stance

to local government and was again passed by both houses. The governor

had not yet signed the bill when this was being written.

Meanwhile, cities in both the Los Angeles metropolitan area and in

the San Francisco Bay area are considering URM building rehabil itation

ordinances. The City of Palo Alto, south of San Francisco, is consider

ing an ordinance requiring a structural analysis and evaluation of all

pre-1935 unreinforced masonry buildings in that city with more than 25

occupants and all pre-1976 buildings with more than 100 occupants

within a five year period. Owners of hazardous buildings would have

six months in which to advise the city of how they plan to correct the

deficiencies. The Los Angeles Times (April 14, 1986) reports that the

City of Burbank is considering an ordinance to establish minimum stand

ards for structural sei smi c res i stance for unrei nforced masonry buil d

ings built before 1934.

Was It Worth The Effort?

We have concluded that seismic risk has been reduced in both Long

Beach and Los Angeles because the URM buil di ng sei smi c safety ordi

nances were enacted and are being implemented, but an important ques

tion remains: Was it worth the effort? In attempting to answer this
question, one might first ask whether government should have done any

thi ng at all about the hazard. The answer to thi s quest i on depends on

one's disciplinary interests and on one's political ideology. From one

standpoint, the "should" question is largely irrelevant. The policies

have been tested in the courts and have been declared constitutional in

California. For pragmatists, that's usually enough. However, it is

appropriate from time to time to look at general principles to ascer-
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tain whether there is a reasonable rationale for government to engage

in various activities. Since the bUilding owners chose not to reduce

the ri sk to thei r property and tenants from earthquakes, why shoul d

government get involved?

Rationale for Intervention

Milliman and Roberts (1985, p. 645) make the case that the ration

ale for publ ic intervention in risk reduction is very seldom ques

t i oned: reduction of hazards, such as those posed by earthquakes, is

regarded, at least by those involved with hazard mitigation, as an

important public function. Indeed, in this case, there seems to have

been no expl icit rational ization in Long Beach, Los Angeles, or Santa

Ana about why local government ought to get involved, except that there

were hazards associated with the URM buildings. Milliman and Roberts

suggest there are several reasons, generally, for government interven

tion to mitigate earthquake hazards: 1) when "ignorance of earthquake

risks causes unwise siting decisions, unwise construction practices,"

and mis-processing of information concerning low-probabilityjhigh

consequence events; 2) when earthquake hazard miti gati on produces a

"publ i c good" avail abl e to everyone so that one's consumption does not

interfere with consumption by others; and 3) when "private decisions

... in seismic zones have spill-over costs for the community at large

instead of costs borne soley by [the private] decision makers" (1985,

pp. 646-47). Cohen and Noll (1981, p. 2) elaborate the third reason:

The primary economic justification for seismic building codes
is that the structural soundness of a building has a social
va1ue that is not 1i kely to be taken into account by its
owner. If a bUilding collapses during an earthquake, the
owner suffers a financial loss .... But the collapse ... can have
a higher social cost than its simple asset value. First, occu
pants of the building or persons in its immediate vicinity may
be killed or maimed Second, ... adjacent buildings or
vehicles may be damaged Third, government resources are
used to clean up part of the damage ... and to maintain order.

Cohen and Noll go on to argue that the owner may be liable, but is

unlikely to pay the full social costs incurred because of the limits of

assets and insurance, the arbitrary settlements in such instances as

death to vi ct ims, and because 1i abi 1ity is di ffi cult to place in the

case of secondary effects and much earthquake damage is from secondary
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effects such as water damage from broken pipes and parts of buildings
fa11 i ng on automobil es. They concl ude, in essence, that owners are
very likely to externalize the expected social costs of earthquakes and
that "a properly des igned code can effect an approxi mate i nterna1i za
tion of the social costs of earthquake damage (p. 4).

How Much Risk is Acceptable?
The rationale for public intervention seems sufficient, yet

another important question remains: How much hazard mitigation is
appropriate? According to Milliman and Roberts "... this is the
earthquake hazard mitigation problem ... [H]ow can we compare expected
benefi ts of losses averted with expected costs of mit igat i on and what
is an acceptable level of residual risk?" (1985, p. 646).

There are two other issues buried within this single question, and
both are nearly intractable. First, determing what constitutes accept
able risk is particularly complicated. For an individual, levels of
acceptabl e ri sks depend on personal val ues and trade-offs, the extent
to which one is risk-neutral, risk-seeking, or risk-averse, and a host
of other variables that we don't yet fully understand. For entire
communities, it is virtually impossible to conceive a consensus concern
ing acceptable risk except in highly unusual cases: acceptable risk is
what a majority of authorized policy makers (typically legislators)
agree that it is.

What is acceptable risk changes with time and circumstance. Conse
quently, it is very likely that standards will seem fairly arbitrary
for the most part, wi th some exceptions. In a few cases, it is poss i
ble to determine threshold levels required for system integrity or
survival, and standards can be based on those threshold levels. How
ever, when deal ing in aggregate with a city or a society, deciding on
acceptable levels of risk is difficult because risk reduction is seldom
free. One purchases risk reductions in the form of cash or other trade
offs. Tradeoffs imply valuations and human value preferences vary
dramatically even within smaller, largely homogenous communities.
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Do the Costs Exceed the Benefits?

The second question alluded to above has to do with whether the

benefits expected from the hazard mitigation outweigh the costs of the

mitigation. The question flows from the reasonable proposition that

one should not spend more to solve a problem than the problem itself

will cost. From a strictly economic standpoint, Mill iman and Roberts

(1985) make the case that the optimal level of hazard mitigation is the

one that minimizes the sum of the total costs of the mitigation and the

expected losses from the hazard. Although the two points may be near

one another, assumi ng one coul d make the cal cul at ions, the 1evel of

mitigation deriving from their logic is not necessarily the same as the

poi nt where costs of mi t i gat i on are equal to expected losses from the

hazard.

Other analysts have actually attempted to cal cul ate benefits and

costs of earthquake hazard mitigation. Cohen and Noll devised a model

appl icable to individual buildings. They develop a theoretical model

of the choice of an optimal building code, "given that differing codes

imply differing cost increments for structures and provide differing

degrees of protection from sei smi c shock" (1981, P 4.). The authors

treat the earthquake hazard problem for the individual building as a

situation characterized by decision making under conditions of risk and

apply optimization techniques to ascertain appropriate expenditures for

hazard mitigation for specific buildings. This can be done by making

certain assumptions, which they have made. The approach and model they

formul ated is useful, at the very 1east, as an aid to conceptual i zi ng

and communicating the problem, and it may be useful in constructing

ordinance standards.

Schulze et al. (1985) developed a model for estimating expected

benefits and costs of seismic building codes, and appl ied the model-

with appropriate caveats--to southern California. The model looks at

codes that apply to new construction, not the retroactive seismic poli

cies examined here. However, the model could be applied to retroactive

pol icies. Their work points out clearly the enormous complexity and

estimating problems involved in such an undertaking. Pate'-Cornell

(1985) developed a benefit-cost model for seismic strengthening of

building upgradings in the Boston area. Platt and Shepherd (1985)
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examined the costs of complying with the Los Angeles seismic rehabilita
tion ordinance from the perspective of the bUilding owner. Using cost
estimates from Wheeler and Gray (1980) and Steinberg (1983), they
examined the probable costs to owners for full compliance with the Los
Angeles ordinance in light of tax benefits to the owners, including
accelerated depreciation. Using hypothetical cases, Platt and Shepherd
exami ned two hypothet ica1 cases to compare the owners' alternat i ves of
rehabi 1i tat ion or demo1it ion. They concl ude that the tax advantages,
particularly for high income owners, may provide sufficient inducement
to rehabilitate rather than demolish.

Each of these efforts contributed to greater appreciation of the
technical and informational problems associated with conducting benefit
cost analyses on complex problems involving many probabilities and
requiring many assumptions. Yet, the work suggests that it is possible
to conduct benefit-cost analyses that will, at the very least, shed
light on the consequences of policy alternatives.

Sarin (1983) conducted a benefit-cost analysis for aspects of the
Los Angeles ordinance. The approach is well-conceived and has the
potent i a1 for fai rly wi despread appl i cat ion. The author was forced to
make some heroic assumptions and to work with data based on small
samples, but the intent was to provide a demonstration of an analytical
approach and to ill umi nate the consequences of choi ce. Sari n agrees
that:

... ri sks to the occupants of the unrei nforced masonry buil d
ings are significant. If no upgrading [were to take place] an
i ndi vi dual occupant faces approximately 5- i n-lOOO chance of
death, and 25-in-1000 chance of serious injury due to an earth
quake in the next 10 years. This risk is about 10 times the
risk due to fire and flames and about 40 times the risk due to
electivity current in the home during the same time period
(1983, p. 48).

However, Sarin is hard-pressed to ascertain which levels of seismic
strengthening might result in benefits exceedings costs, given the
nature of the data used and the assumpt ions that had to be made. He
argues for upgrading essentia7 buildings to today's standards. He also
suggests requi ri ng strengtheni ng of resident i a1 properties to what we
interpret to be the level of wall anchors currently permitted in Los
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Angeles' dual-time-phase compliance approach, and not regulating non
residential buildings that do not fall into the essential and high

hazard categories.
Many of Sarin's conclusions seem to flow from the calculation that

the seismic strengthening does not result in positive net benefits to
the owners. However, we knew that; if the programs were to have a net
positive benefit, it would have to be from the societal standpoint. We
do agree with Sari n' s concl usi on that "a pol icy that does not account
for owners' interests has a low 1i kel i hood of success." We are also
interested in Sarin's independent calculation that full compliance
upgrading in Los Angeles would cost approximately $800 mill ion, thus
corroborating the city's estimate that full compliance would cost
between $500 million and $1 billion.

We don't know the answers, but recent efforts by scholars to
develop improved applications of risk assessment, risk-benefit, and
benefit-cost analyses have brought us collectively to the point where
it is now qUite possible to make calculations at a level to give suffi
cient confidence in the results of the analyses. Thus, we can indicate
to policy makers whether proposed mitigation policies are moving in the
right direction. The attention to this issue by scholars and analysts
has helped to clarify the issues by illuminating relevant models and by
providing a solid basis for the development of future approaches to
hazard mitigation.
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CHAPTER XIV
THE PROCESS AND THE PROSPECTS

Summarized in this chapter are the key points about the processes

i nvo1ved in devel opi ng and enacting hazard mi t i gat i on pol i ci es. Thi s

is not a checkl i st, but we do intend it as prescri pt i ve. Concl us ions

from the three case studies are set forth in the form of propositions.

We thi nk they are val id inferences from the cases, and can serve as

useful gUides to would-be hazard mitigators.

One of the basic questions we've tried to answer is why it took so

long to enact URM building hazard mitigations in southern Cal ifornia.

We think that the garbage can model of organizational decision making

helps to explain why. The four main components described in that model

as prerequisites for a decision on a policy--problems, solutions,

actors, and decision opportunities--are are dealt with in the first

fi ve propos it ions. The 1ast seven propos it ions enlarge on the pol it i 

cal nature of adopting a hazard mitigation ordinance.

Proposition 1:

There has to be recognition by a reasonab 1y large
proportion of the policy community that there is a problem-
that the hazard exists, that the probabilities of loss are
more than trivial, and that something can be done about it
that will be politically acceptable.

The first of the aforementioned streams is the problem: it must be

recognized by more than a few of the faithful. There must be a percep

tion that the current situation--a phenomonen or set of phenomona-

reflects a disparity between what is and what ought to be, and the per

cept i on has to be shared by a 1arge enough proport i on of potential

stakeholders to be taken seriously in policy-making forums.

In the case of 1ow-probabil ity/high-consequence hazards, thi sis

not easy. Everybody has probl ems every day. It is diffi cult to con

vince a landlord in the Baldwin Hills or Westchester who is worried

about havi ng suffi ci ent funds to make an upcomi ng ball oon payment on

his mortgage that he ought to take seriously a 1 in lODD chance each
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year that the maximum credible earthquake will strike on the Newport
Inglewood Fault. It is equally difficult to get an elderly or impover
ished tenant to get excited about a 1 in 50, or even a 1 in 20, chance
each year that there will be a major earth-quake on the San Andreas
Fault, which is miles away, when there is daily danger from street
crimes and a continual struggle to make ends meet. It is similarly
challenging to get policy makers to become enthusiastic about working
on a low-probability problem when the agenda is full of generally
acknowledged problems about which constituents call every day. This is
especially true when those problems generate substantial front-end
costs and there is a low probabil ity that the benefi ts may be rea1
ized. People typically place a low value on low-probabilityjhigh
consequence events. Moreover, many people believe that such events are
"Acts of God," and have little sense that anything can really be done
to protect themselves from the events.

ProPQsition 2:
In order for hazard mitigation policy to be enacted, there
must be an available policy option that includes a

technical solution viewed as practical and efficacious by
nontechnical policy makers.

The garbage can model suggests that a solution to the problem is
necessary in order to have a policy enacted. The solution needs
credibi1ity--credibility that can be enhanced by support from technical
experts, but which also benefits from some practical demonstration of
efficacy. The primary issues in Long Beach were technical. The pro
posed mitigation languished until a consultant report provided a policy
alternative that made sense to policy makers. The alternative also has
the legitimacy that frequently comes with having a local official's
recommendation confirmed by an outside consultant. Once the mechanisms
for mitigation were available and legitimized, the ordinance was
enacted as soon as the policy window opened.
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Proposition 3:
The probability that hazard mitigations will be enacted is

in direct proportion to the extent that there are inside
policy advocates who are persistent and tenacious in their
pursuit of the policy, who have access to policy makers,
and who have credibility among policy makers.

There must be strong advocates for the hazard mitigation who have
access to pol icy makers and who, by virtue of technical expertise,
pol itical power, the prospects for exceptional longevity in office, or
some personal characteristics, have high legitimacy in the eyes of the
policy makers. To a somewhat lesser extent, the advocates should also
appeal to other stakeholders concerned with the issue. Of all the
characteristics of the inside advocate, persistency is probably the
most essential. The inside advocate or advocates must orchestrate the
pol icy development and enactment process, frami ng the issue, creating
or taking advantage of windows of opportunity, and ensuring that there
is a workable solution to the problem.

Corollary 3.1:
The need for the persistent inside advocate is a prereq
uisite for hazard mitigation enactment in the case of inno
vators and early fo77owers, but diminishes gradua77y in
other communities as the mitigation policy is adopted by
increasing numbers of jurisdictions.

Life is tough for the innovator.
Proposition 4:

Windows of opportunity are essential for hazard mitigation
policy to be enacted. Windows can be pryed open with enor
mous, continuing effort, but they open automatically in the
event of a low-probability/high-consequence event that
demands community attention because of geographic proximity
or other reasons.

It's become commonplace to point out that hazards are low-salience
issues. However, that isn't exactly the case: their salience varies
dramatically through time. The hazards of low-probability/ high
consequence events get attention sporadically--when there is a related
disaster close enough to home to scare people, or when a disaster makes

225



mitigation policies are enacted in the period
following a 7ow-probability/high-consequence

the televison news more than one night in a row or resultsin special
televised reports. Geographic proximity helps, but is not essential.
The Mexico City earthquake was a long way from Los Angeles, but it was
relevant to many southern Californians of Mexican descent and to others
because Mexi co is immedi ately adjacent to southern Cal Horni a. Even
then, though, people's attention span for such things tends to be
relatively short. Therefore, in the period immediately after such an
event, while the memory of the television reports is still fresh in the
minds of policy makers and the electorate, it is relatively easy to
enact hazard mitigations. In the absence of a relevant low-probability
/high-consequence event, it takes a major campaign to inform people of
the risks and potential consequences for them if hazard mitigators hope
to pry open a window of opportunity.

Coroll ary 4.1:

It is not necessary for there to be an earthquake or other
hazardous event for a window of opportunity to open; a
credib7e forecast or foreshadowing of the event wi77
frequent7y open the window at 7east a crack.

Los Angeles enacted its ordinance in 1981; there had been no earth
quake at the time, but inside advocates were working hard on the ordi
nance and there were new and credible forecasts indicating high proba
bilities of a severe earthquake on the southern end of the San Andreas
Fault by the turn of the century. Thecombi nat i on of the hard work
inside and the forecasts seemed to be sufficient to open the window.

Proposition 5:
Most hazard
immediate7y
event.

In the rush to do something useful, many policy makers who are not
normally concerned about hazard mit igat i on will search for appropri ate
legislation to enact; this is predictable behavior. Policy makers seem
to want to show that something is being done. The probability that bad
policy--policy that doesn't accomplish what was intended or has exten
sive dysfunctional consequences--will be enacted is highest immediately
after a disastrous event.
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Corollary 5.1:

Most inside advocates for hazard mitigations are not pre
pared when windows of opportunity open.

We think that Long Beach passed its ordinance a decade before any

other muni ci pal ity because there were dedi cated ins i de advocates of

seismic safety there who worked tirelessly and persistently toward

their objectives, and who, when a window was opened by the 1971 San

Fernado Valley earthquake, had an ordinance in hand. They were ready

when no one else was even thinking about the hazards posed by old brick

buildings. Los Angeles passed its ordinance because dedicated insiders

--both appointed and elected--sincerely cared about seismic safety and

worked hard to achieve their objectives. They were able, through a

major effort and predictions of a devastating earthquake, to pry open a

window of opportunity and get the ordinance passed.

Proposition 6:

Hazard mitigation is not a technica7 exercise; it is inher
ent7y and often intense7y po7itica7 because mitigation
usua77y invo7ves p7acing cost burdens on some stakeho7ders,
and may invo7ve a redistribution of resources. Hazard
mitigators must, therefore, deve70p politica7 as well as
technica7 so7utions.

The focus in Long Beach was on developing the mitigation tech

nology. Los Angeles improved on the technical aspects of the mitiga

tion, largely because officials there had the benefit of an additional

decade of research and testing and far more resources for developing

the technology. However, the innovations in Los Angeles were more

along the lines of developing political aspects of the mitigation

policy--and the road was long and arduous.

Frequently, there is pol itical and legal infrastructure that can

help to grease the way for policy enactment. Working to get such

infrastructure in place is part of the political solution. For most of

the four decades from the Long Beach earthquake in 1933 until the first

retroactive seismic strengthening policy in 1971, key components of a

generally acceptable solution were missing. First, it was not at all

clear under California law until 1966 that municipalities could abate

hazards in buildings that met codes when they were built. A legal case
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eliminated that uncertainty. Second, it wasn't even clear until after
Long Beach passed its ordinance that the city could legally enact build
ing standards for the rehabil itation of pre-1934 URM buildings that
were lower than those in the current USC. The state legislature
affirmed the ability of municipalities to do that in 1980, thus making
it more comfortable for Los Angeles to move ahead.

An acceptable solution is one that is typically at least minimally
acceptable to enough actors in the policy-making process. Stakeholders
perceive and value risks differently; burdens are often placed on
persons and inst itut ions that have external ized those costs to others
and who do not want to bear them. Frequently, there are consequences
for innocent bystanders--in this case, the poor who, for the most part,
occupied the residential units and worked in the nonresidential build
ings.

Throughout the policy development period in Long Beach, Los
Angeles, and Santa Ana, comparatively little attention was given to non
engineering components in the design of the pol icy intervention. The
successful elements of the policy interventions were the technical
aspects, including difficult questions, such as how much credit should
be given for lateral resistance in existing walls. This is not to say
that Los Angeles officials did not pay serious attention to who was to
bear what burdens, but that the nontechnical aspects of the mitigation
policies did not work out very well. Even today, it doesn't look as
though there are solutions to stakeholder concerns about how to finance
improvements and about how to help those renters who were seriously and
adversely affected.

We think that not being able to deal effectively with stakeholder
concerns hindered passage of the ordinance in Los Angeles. If more
attention had been paid earlier to the concerns that the owners voiced
as early as the the 1960's in Long Beach, the ordinance could have been
passed earlier in Los Angeles and been implemented sooner in Long
Beach. We do not think that the owners' rehabilitation costs for
compliance should have been paid from public funds, but more effective
methods coul d have been developed to help ensure that owners coul d
arrange for financing, particularly since such a large proportion of
the buildings appear to have been financed unconventionally.
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We are also concerned about the consequences of the mit igat ion

pol icy for the persons who appear to have been innocent bystanders in

this process. Most of the renters could not really afford the rent

increases generated by the mandated rehabilitation, and building owners

were not about to absorb those increased costs. Clearly, efforts were

made to develop fi nanci a1 assi stance for both renters and owners--a

fairly substantial report was developed in Los Angeles on alternative

funding sources available to assist owners and renters (City of Los

Angeles, 1979)-- and sincere attempts were made to obtain a workable

low-interest loan program, but key elements to help owners and tenants

were not in place when the ordi nance was passed and it is not at all
clear that the ones now in place are adequate.

Proposition 7:
Because va7ues and perceptions are so different among
stakeho7ders, it is difficu7t, if not impossib7e, to reach
consensus about appropriate mitigation po7icy interven
tions.

Coroll ary 7.1:

Because stakeho7ders in hazard mitigation po7itics have
dramatica77y different perceptions of the situation and
ho7d different va7ues of risks and outcomes, achieving
sufficient po7itica7 agreement on a mitigation po7icy
requires that trade-offs be made among the extent of hazard
reduction, the tota7 costs of mitigation, who pays various
costs of mitigation, the 7eve7 of safety achieved, adverse
economic impacts, the 7eve7 of residua7 hazard, and po7iti
ca7 possibi7ities of passage.

Obviously, some critical problems were worked out in Los Angeles

that enabled a sufficient number of votes to be put together to enact

the ordinance. The Department of Buildings and Safety developed what

we bel ieve to be the key trade-off: the dual time-phased option for

compl i ance. That approach bought the community a major reduct ion in

threats to 1ife-safety, but eased the immedi ate cost burden on URM

building owners. It was probably this compromise that made possible

passage of the ordinance less than a year later, despite the fact that

other political parts of the solution were not fully in place. In Long
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Beach, the situation was different. The ordinance was passed when the
San Fernando Valley earthquake opened the window; the compromises came
in 1976 when the ordinance was revised because of continuing contro
versy about it.

The Long Beach case illustrates that it is not necessary to reach
consensus to pass a hazard mitigation ordinance, nor is it necessary to
make sure that the primary stakeholders' needs are taken care of. In
some cases, advocates may be able to rely on raw pol itical power to
enact hazard mitigations and make them stick, but we think that those
are rare. Unless the interests of the various stakeholders are accommo
dated at some minimally acceptable level, it is likely hat the mitiga
tion will cause guerilla warfare and be subject to subsequent watering
down or repeal.

Corollary 7.2:
Hazard mitigation policies that cost stakeholders money and
threaten their livelihood will be challenged in court.

Both the Long Beach and Los Angeles ordinances were challenged in
court. The hazard mitigator should assume that any hazard mitigation
policy will be challenged and should design the ordinance and the
intervention with that in mind.

Proposition 8:
Hazard mitigation policies can be enacted even when policy
makers have 1) no explicit rationale for government action
to mitigate the risk, 2) no information concerning whether
the benefits deriving from the mitigation will exceed the
costs, and 3) no information about whether the proposed
mitigation is more or less cost-effective than alternative
intervention designs.

Officials in Long Beach enacted the URM bUilding hazard mitigation
once they were comfortable with the technological approach, and because
they had been working at mitigating the hazard for some time, but they
really did not know the probable impacts of implementing the pol icy
beyond the consequences for seismic safety. During most of the time
that the ordinance was being debated in Los Angeles, pol icy makers
there did not know the probable consequences of enacting the policy.
Policy makers were not provided initially with the kinds of information
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that they should have had to make an informed decision. Only as issues

were raised by the council or by opponents, was information developed

to help answer the questions. Since the elected officials were dealing

with a controversial pol icy issue, and were taking heat from seismic

safety opponents, it was doubly easy for council members to send the

proposal back for more information. It was not only appropriate for

them to have the information they asked for, but it was a convenient

way to set the issue aside.

Prudent advocates of the pol icy mi ght have taken care to ensure

that all the pert i nent quest ions coul d be answered before the pol icy

was forced into the arena, but it was difficult to do--the data were

being generated as the issue was being debated. This led us to con

clude in an earlier chapter that the ordinance was brought forth

prematurely; nevertheless, if it hadn't been brought forward, many of

the questions might never have been answered.

Practical methods for strengthening URM buildings retroactively

were still fairly primitive even when the Long Beach ordinance was

passed. It wasn't until after Long Beach started its efforts and until

SEASe tested methods on the three old buildings that the methods

acquired credibility. In fact, the tests on those old buildings

resulted -in improved methods for mitigating the hazards at reduced

costs. For much of the peri od from 1933 through 1971 and 1981, the

technol ogi cal approaches to the mi t i gat i on were still bei ng developed

as engi neers and sei smol ogi sts 1earned more about earthquake dynami cs

and the responses of structures to them.

During most of the time the policy was being debated in Los

Angeles, there were not even reliable estimates of how much it would

cost owners to comply with the draft proposal. Not until the Wheeler

and Gray report and the SEASe testing in 1978, was there reasonably

re1i abl e data on how much rehabil itat ion woul d cost. Nor were there

sol id estimates of how many URM buildings were out there until well

into the debate. A lot of important i nformat i on about the probabl e

consequences of implementing the ordinance simply didn't exist, and

much of the information that might have informed a carefully reasoned

judgement was never developed.

231



Proposition 9:
Hazard mitigators are frequently wi77ing to require other

people to spend more of their money on hazard mitigation

than they want to or may be able to afford, given other

priorities. On the other hand, most people discount 101'1

probability/high-consequence events heavily, have faulty

perceptions about the probabi7 ities of risky events, and

often expect others to bear their costs when the hazard

strikes.

In the cities we looked at, the seismic safety advocates concen
trated on the benefits that would be derived from the hazard reduction
and not on the preferences of those who were likely to be affected most
directly. The opponents concentrated on the adverse consequences for
them. A sensible pol icy should take into account the highly probable
consequences for the stakeholders, including both the desirable intend
ed consequences and the less-than-desirable unintended consequences.
The public has a right to act to mitigate hazards, primarily because of
spill-over effects of hazards and because there are persons who, know
i ng the ri sks they are taking, intent i ona11 y or un intent iona11 y exter
nalize their costs to others who choose not to take those risks.
Society has to make judgements continually about whether subsidies
should be granted, but our general rule of thumb is that we aren't
interested in subsidizing knowing risk takers when there are no obvious
spill-over benefits to society.

Proposition 10:
Policy makers tend to look at relatively simple data about

financial costs and the allocation of cost burdens, rather

than at more sophisticated and complex analyses concerning

economic impacts, optimality, net present value, and cost

effectiveness.

Corollary 10.1
Most elected policy makers are relatively naive about

contemporary methods of policy analysis that can provide

information about the consequences of alternative choices

available to them.

Corollary 10.2:
So are most hazard mitigation advocates.
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It is neither an accident nor a surpri se that the most sophi st i

cated parts of the hazard mitigation interventions are technical and

legal: municipal governments employ engineers and lawyers, and those in

city government who are most concerned about mitigating hazards with

old buildings are typically engineers. Most local governments do not

employ many, if any, highly trained pol icy analysts well-versed in

contemporary decision theory, mathematical modeling, and statistical

analysis. Even though these methods have been applied in some govern

mental activities, such as defense, they are still not part of the

norma1 way of doi ng bus i ness for most 1oca1 governments or for all

academicians and consultants who concern themselves with local govern

ment or hazard mitigation.

Consequently, only a relatively small number of applications of

these techniques exist, and local officials have not yet had it demon

strated that they are appreci ably more useful than the current way of

doing things. Does this mean we recommend not applying such models?

Quite the contrary. It's past time for more of these models to be

applied to issues of local government choice. Policy makers don't ask

for the information such models can generate because they typically are

not well-versed in the methods, do not know the potent i a1 benefits to

be derived from them, and have rarely been given such information.

We think that developing and enacting hazard mitigation pol icies

can be easier than it has been, but only to the extent that hazard miti

gators 1earn that it takes more than a workabl e technology and good

looks to bring about enactment; its is necessary to learn from what has

gone before. Hazard mitigators are in a better position, for the most

part, than their opponents in this regard. While they still have a

major uphill battle, hazard mitigators can learn from one another; the

opponents typically don't.

Proposi ti on 11:

Professional associations are a primary means of communicat
ing innovations in hazard mitigation among jurisdictions;
juri sdicti ons that have frequent representation at profes
sional meetings and conferences will tend to adopt innova
tive policies more rapidly than jurisdictions that do not.
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Proposition 12:
The probability that mitigation policies will be enacted is
directly proportional to: 1) the extent to which the mitiga
tion technology is known and tested, 2) the ability of
advocates to describe the consequences of implementation,
including the level of costs, who will bear the costs, and
the level of hazard reduction being purchased by the
mitigation, 3) the number of other similar jurisdictions

that have enacted similar hazard mitigations, and 4) the

perceived imminence of the hazard.

The garbage can model of organzational decision making holds that,
in order for mitigation policies to be enacted, there must be an agreed
upon probl em, a sol ut ion that is genera"lly acceptabl e, actors i nter
ested in matching the solution and the problem, and an opportunity for
a decision to be made. Only when all those came together in Long
Beach, Santa Ana, and Los Angeles were the ordinances passed. However,
there is a question whether the lesson is being learned elsewhere. We
noted previously that Burbank is considering a seismic hazard reduction
ordinance for URM bUildings. The Los Angeles Times recently quoted
that city's Director of Public Works:

The real impetus to this being done now were the Mexico City
earthquakes ...The biggest step we could take now to make
Burbank safe is the elimination of hazards presented by these
buildings (April 14, 1986).

Certainly, the Mexico City earthquake opened the window, but
Burbank wasn't ready on other fronts. By the time the ordinance is
drafted and the stakeholders are taken care of, the window will
probably be closed--unless the state mandates action. The arguments
and issues are no different in Burbank than in the other communities.
Reading the comments of Burbank property owners in the newspaper gives
one a strong sense of deja vu:

I can tell you from a practical sense that it's going to be so
costly that no one will be able to afford it. .. It would put
all the businesses in that building out of business, because
you have to bUild an Erector Set inside a building to
reinforce it and earthquake-proof it. Do they think we're all
Howard Hughes?
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CURRENT LONG BEACH ORDINANCE 18.68.010-18.68.030

Chapter 18.68

EARTHQUAKE HAZARD
REGULATIONS

18.68.010 Purpose.
The purpose of this chapter is to define a

systematic procedure for identifying and assess
ing earthq uake-generated hazards associated
with certain existing structures within the city
and to develop a flexible, yet uniform and

Sections:
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practical procedure for correcting or reducing
those hazards to tolerable hazard levels. It is not
the purpose of this chapter to preclude or affect
the assessment and abatement, pursuant to
existing laws, of other hazards which may
involve fIre, exit, plumbing, electrical, and other
such problems with existing buildings. (Ord.
C-5276 § 1 (part), 1976: prior code §
8100.8000).

18.68.020 Scope.
This chapter shall apply to all Type I, Type II

and Type III buildings located within the city
and built prior to January 9, 1934. (Ord. C-5276
§ 1 (part), 1976: prior code § 8100.8001).

18.68.030 Prima facie hazard grnding.
A. All structures covered by this chapter and

constructed before January 9. 1934, shall be
inspected and graded in accordance with the
provisions set forth in this chapter. such inspec
tion to determine the relative prima facie earth
quake hazard associated with same, and graded
to establish a priority for subsequent correction.
Such buildings which are three stories or less in
height shall be inspected and graded by the
building official and all others shall be inspected
and graded in accordance with Section
18.68.050. Grading shall consist of an evaluation
based upon an examination of the building
plans, specifIcations or reports that are available,
a visual inspection and consideration of the
occupancy classifIcation and occupant load.
The evaluation shall include an analytical evalua
tion which shall determine the resistance to
earthquake forces of the primary structural
system of the structure. The analysis shall be
based insofar as possible on the same procedures
and assumptions used in seismic design of new
buildings, and for purposes of evaluation. shall
consist of a comparison of the seismic resistance
of the existing building to the seismic resistance
required of a new building designed and con
structed under the building regulations of the
1970 Uniform Building Code, and otherwise
identical to the existing building insofar as
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be a function of the capacity ratio RS as defined
in this section, the occupancy classification of
the building and an occupancy potential which
is a measure of the human exposure in and near
the building. Occupancy classification and
occupancy potential shall be as set forth in the
above-mentioned specifications.

C. Location of a building on the Hazardous
Index shall be the determining factor in the
assignment of a building to a particular hazard
grade. Assignment shall be by the building
official and shall be in one of the following three
hazardous grades if the capacity of the building
has been determined to be less than that
required under the building regulations of the
1970 Uniform Building Code:

D. Limits on the Hazardous Index which will
determine placement in particular hazard grades
shall be as established in the above-mentioned
specifications and shall in general limit Excessive
Hazard - Grade I to approximately ten percent
of the buildings occupying the highest hazards
on the Hazardous Index; the High Hazard 
Grade 11 to approximately thirty percent of the
buildings occupying the middle portion of the
Hazardous Index; and the Intermediate Hazard
- Grade III to approximately sixty percent of
the buildings occupying the lowest hazards on
the Hazardous Index.

E. If an assessment results in a capacity
virtually equal to that required under the
building regulations of the 1970 Uniform
Building Code, or if a repair is accomplished
to affect conformance with the seismic require
ments of the building regulations of the 1970
Uniform Building Code. the building shall be
deemed as having no hazards and shall be so
classified. (Ord. C-537: § 1. 1977: Ord. C-5:76
§ I (part). 1976: prior code § 8100.800:;).

18.68.030

location, use, configuration, structural system
and materials of construction are concerned.
Such comparison can be expressed in terms of
a capacity ratio RS detined as follows:

VR
S

_ CAP
- V

REQ

Where VCAP is the lateral force resistive
capacity of a particular existing structure,
calculated for the critical mode of failure of a
significant portion of the building and VREQ is
the required lateral force resistive capacity of
the same structure calculated for those specified
earthquake conditions set forth in the building
regulations of the 1970 Uniform Building Code.
For the purposes of assessing the lateral force
capacity of existing construction, certain
stresses, values and procedures will be
established as acceptable, such values to be set
forth in a specification entitled "Specifications
for Assessing the Capacity of Unreinforced
Masonry Buildings, Long Beach Department of
Building and Safety," to be prepared by the
department of building and safety, which speci
fications may be amended from time to time at
the discretion of the department. Assessment of
the capacity ratio RS shall take into account
the following elements:

I. Stability of the wall system and vertical
framing;

2. Horizontal diaphragm and/or bracing
system;

3. Connections;
4. Shear resisting elements;
5. Special hazards, either structural or non

structural.
B. In the assignment of a building to a

particular hazard grade. the building official
shall first determine its location on a hazardous
index which shall reflect relative degrees of
hazard. Such hazardous index shall be
established in the specifications entitled "Speci
tications for Assessing the Capacity of Unrein
forced Masonry Buildings, Long Beach
Department of Building and Safety," and shall
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18.68.040 Special and intermediate hazards.
In addition to evaluation of the primary struc

tural systems, any structural or nonstructural
element of the building, including parapets,
ornamentation or other appendages attached to
the building or any structural or nonstructural
architectural, mechanical or electrical system
that is determined by reason of lack of attach
ment, anchorage or condition, to become
dangerous to persons in the building or in the
vicinity, will be classed as an immediate hazard.
Any immediate hazard identified in buildings
classified as high or intermediate hazard shall
be treated as an excessive hazard and shall be
abated under the procedures established for
excessive hazard. (Ord. C-S276 § I (part), 1976:
prior code § 8100.8003).

18.68.050 Priority and method of grading.
A. Buildings shall in general be graded on a

priority system but in three phases: Phase I
shall consist of inspection and grading of all
buildings less than four stories in height and
within occupancy classifications A, B, C, D
and E; Phase II will consist of inspection and
grading of all buildings two and three stories
in height and classified F, G and H; and Phase
III will consist of inspection and grading of all
buildings remaining to be graded. Grading
of all structures in each phase shall be
accomplished insofar as is possible by a date
established by the building department, and on
that date, owners and interested parties will be
promptly notified of the hazard grade in which
their building has been placed. Such notification
shall give notice to the owner of the hazard
grade in which the building is being placed, a
procedure to be followed if the owner is in
disagreement with the grading, and that the
grade assigned will be recorded with the county
recorder after sixty days unless a change in grade
has been initiated as set forth in Section
18.68.190.

B. Buildings four stories or more in height
shall be placed in the appropriate hazard grade
by the building official after receipt from the
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building owner of such information and data as
is necessary to adequately grade the building.
Such information and data shall be gathered for
the owner at his expense by a structural or civil
engineer or an architect licensed under the laws
of the state and shall be submitted to the build
ing official by such dates as he will set consistent
with those occupancy classifications established
for other buildings as set forth in this section for
Phases I, II and III. Notice to require gathering
of such information by the owner shall be sub
stantially in the form set forth in Section
18.68.180. The building official shall, after
reviewing the information and data submitted,
place the building in the appropriate hazard
grade and shall promptly notify the owner of
the hazard grade in which his building has been
placed. Failure to provide the building official
with the required information and data by such
established dates will result in placement of the
building in Excessive Hazard - Grade I, until
such information is submitted and the building
is graded in accordance with the provisions of
this chapter. (Ord. C-S276 § I (part), 1976:
prior code § 8100.8004).

18.68.060 Calculation of actual lateral
force capacity VCAP.

The actual lateral force capacity, VCAP, of a
particular structure shall be computed using
those values and stresses set forth in specifica
tions entitled "Specifications for Assessing
Capacity of Unreinforced Masonry Buildings.
Long Beach Department of Building and
Safety." (Ord. C-S276 § I (part), 1976: prior
code § 8100.8005).

18.68.070 Hazardous grading and dates of
corrective action.

A. Owners of structures that have been
graded Excessive Hazard - Grade I will be given
notice 0 f the need for corrective action as soon
as such grading has been accomplished. Such
notification shall take the form of notice of
corrective action as set forth in Section
18.68.090.



18.68.080-18.68.090

B. Owners of structures that have been
graded High Hazard - Grade II will be notified
of the need for corrective action on January I,
1984, or as soon thereafter as departmental
office procedures will permit. Such notifica
tion shall take the form of notice of corrective
action as set forth in Section 18.68.090.

C. Owners of structures that have been
graded Intermediate Hazard - Grade III will be
notified of the need for corrective action on
January I, 1991, or as soon thereafter as
departmental office procedures will permit.
Such notification shall take the form of Notice
of Corrective Action as set forth in Section
18.68.090. (Ord. C-5582 § I, 1980: Ord.
C-5276 § I (part), 1976: prior code §
8100.8006).

18.68.080 Hazardous grading subject to
change.

A: Buildings placed in a particular hazardous
grade may be changed to a lesser grade if
corrective repairs are undertaken and
accomplished. Hazardous grading may also be
changed when competent engineering data is
submitted substantiating such a change. Such
data may consist of analytical assessments, tests,
data substantiating a higher capacity ratio or a
modification of use or occupancy potential.
Corrective repair plans and/or data substantiat
ing a change in hazardous grading shall be
prepared by a structural or civil engineer or
architect licensed under the laws of the state to
practice said profession. Partial repair designed
to correct or strengthen individual and/or
critical elements of a building will be permitted
provided a suitable plan indicating the method
of total and eventual correction and the
schedule of expected dates of correction is
submitted and the method of eventual correc
tion is approved. Buildings so repaired will be
regarded ret1ecting repairs so accomplished.

B. Complete repair and removal from any
hazardous classification will be deemed to have
been accomplished when the building has been
repaired in accordance with the provisions for

repair to- remove structures from hazardous
classifications in the "Specifications for
Assessing the Capacity of Unreinforced Masonry
Buildings, Long Beach Department of Building
and Safety," (Ord. C-5276 § I (part), 1976:
prior code § 8100.8007).

18.68.090 Notice of corrective action.
After completion of grading, the building

official shall send to owners of buildings deemed
to be Excessive Hazard - Grade I, a notice of
corrective action via certified United States mail.
Owners of structures that have been graded High
Hazard - Grade II and Intermediate Hazard 
Grade III, will be sent such a notice at such time
as specified in Section 18.68.070. This notice
shall be. in substantially the following form:

NOTICE OF CORRECTIVE ACTION

PLEASE TAKE NOTICE that an inspec
tion and evaluation of your structure located
at
indicates that said structure carries an
(excessive, high, intermediate) hazard of
major damage in the event of earthquake
which would endanger the safety of persons
and property located in, ~n or about said
structure at the time of such event. Within
sixty (60) days from the date of this notice,
you shall present to this office a plan of
action for reducing the earthq uake hazard
associated with said structure to an acceptable
level.

An extension of the aforesaid sixty (60)
day period may be obtained, for good cause
shown, by requesting same in writing tiled
with this office at least seven (7) calendar
days prior to the expiration of said sixty (60)
day period. Such request shall be accompanied
by a written statement of your contemplated
action, the accomplishments toward same
up to the time of the request. an estimate of
the time required to complete the formula
tion of your proposed plan of action, and the
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name and address of the engineer, or architect,
if any, whom you may have engaged.

In the event your proposed plan of action
contemplates repair or some action other
than abandonment and demolition, within
one hundred twenty (120) calendar days, you
shall submit to this office proposed repairs or
strengthening measures which will increase
the lateral force withstanding capability of
the structure to a level commensurate with
the acceptable level of earthquake hazard for
your prospective use or occupancy. Informa
tion as to the magnitude of the lateral force
withstanding capability associated with your
structure in its present condition, as well as
information as to proposed repairs or
strengthening measures in tended to increase
the lateral force withstanding capability, shall
be prepared by a structural or civil engineer
or architect licensed under the laws of the
State of California to practice said profession.

An extension of the aforesaid one hundred
twenty (120) days may be granted for good
cause shown by requesting same in writing
filed with this office at least seven (7) calen
dar days prior to the expiration of the said
one hundred twenty (120) day period. Such
request shall be accompanied by a written
statement explaining the reason for such an
extension and an estimate of the date on
which plans will be completed, the degree to
which plans have already been completed, and
other information which will document the
fact that work is progressing.

In the event abandonment and demolition
is contemplated, a date certain for such
abandonment and demolition shall be sub
mitted to the Building Official for evaluation
and approval.

A copy of the ordinance, by authority of
which this notice is sent, may be obtained
from the office of the City Clerk. upon
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payment of an appropriate fee.
(Ord. C-5276 § I (part), 1976: prior code §
8100.8008).

18.68.100 Application for order of
abatement of nuisance.

A. In the event the owner of a structure is
notified pursuant to Section 18.68.090 and a
plan of action satisfactory to the building
official is not presented within sixty days after
the notice has been mailed or within such
extension of time as may have been granted in
writing by the building 0 fficial; or if the pro
posed plan of action, contemplated repair, or
some action other than abandonment and demo
lition, has not been submitted and agreed upon
by the building official within the one hundred
twenty days provided in Section 18.68.090 or
within such extension of time as the building
official may have granted; then the building
official shall apply in writing to the board of
examiners, appeals and condemnation for an
order declaring the structure to be a nuisance
and ordering the certificate of occupancy to be
revoked, or that it be demolished or repaired in
a manner satisfactory to the building official. all
by a date certain. The written application shall
set forth in the form of factual allegations all
facts which, if proven, are necessary to justify
an order of condemnation, including, but not
limited to, the following:

I. The location and legal description of the
structure:

2. A concise calculation sheet indicating
the ratio RS for each of the elements of the
structural system;

3. The structure's present occupancy;
4. The date upon which the owner of the

structure was notified pursuant to Section
18.68.090;

5. A statement as to whether the structure
owner has submitted a plan of action pursuant
to Section 18.68.090;

6. The date certain by which the structure
must be repaired or demolished. in the building
official's opinion. in order to keep the earthquake
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hazard associated with it at or below the
applicable tolerable level.

B. A copy of the written application shall be
mailed by certified United States mail to the
person to whom the notice of Section
18.68.090 was mailed. (Ord. C-5276 § I (part),
1976: prior code § 8100.8009).

18.68.110 Hearing by board.
In the event the building official files an

application pursuant to Section 18.68.100, he
shall set a date and time for a hearing before the
board of examiners, appeals and condemnation
in accordance with Section 18.20.230. (Ord.
C-5276 § (part), 1976: prior code §
8100.80 I0).

18.68.120 Appeals to city council.
Whenever the owner of any structure is

aggrieved by any fmal order of the board of
examiners, appeals and condemnation, dealing
with the abatement of a nuisance as provided in
this chapter, such owner may within five days
of notice of such ruling or act appeal to the city
council as provided in Section 18.20.240. (Ord.
C-5276 § I (part), 1976: prior code §
8100.8011).

18.68.130 Owner responsibility to
demolish structure.

In the even t the board orders a structure
demolished, immediately upon the effective
date of its order, the structure's owner shall
arrange for the vacation and demolition of the
structure within sixty days after the board's
order becomes effective, unless such order is
modified or reversed by the city council or is
stayed by a court of competent jurisdiction.
Should the structure owner fail to inform the
building official within five days· after the
board's order becomes effective that such
arrangements have been made or should the
owner's scheduled demolition not in fact be
completed within the aforesaid sixty-day
period, then the building official may arrange
for the demolition of the subject structure and
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impose a lien upon the property for the costs of
same. (Ord. C-5276 § I (part), 1976: prior code
§ 8100.8012(a».

18.68.140 Notice of pending order of
demolition.

A. In the event the board orders the demoli
tion of the subject structure by a date certain
which is three months or more after the effec
tive date of the order, and the order is not
modified or reversed by the city councilor is
not stayed by a court of competent jurisdiction,
the building official shall prepare a notice of
pending order of demolition and arrange for the
recordation of same in the office of the county
recorder of Los Angeles County. The notice
shall be in substantially the following form:

NOTICE OF PENDING
ORDER OF DEMOLITION

TO WHOM IT MAY CONCERN:

NOTICE IS HEREBY GIVEN that by
order of the Board of Examiners, Appeals and
Condemnation of the City of Long Beach,
State of California, dated _
19__, that certain structure now standing
at
and described generally as _

must and shall be demolished on or before
______.19__.

A certified copy of said order may be
obtained from the office of the Department
of Building and Safety of the City of Long
Beach upon the payment of the appropriate
fee. If said structure is not demolished in
accordance with the aforesaid order. the same
may be demolished by the City of Long
Beach and the costs therefor assessed as a lien
upon the land upon which the structure
stood. A lien in the amount of S _
in favor of the City of Long Beach is hereby
assessed against said property for the costs
of recording this notice.



B. The notice shall be recorded under
the names of each and every person to whom
the notice of Section 18.68.090 was mailed.
The structure's owner may pay the recording
fees for the aforesaid notice and thereby avoid
the imposition of lien for same against the
property. (Ord. C-5276 § I (part), 1976: prior
code § 8100.80 12(b)).

18.68.1 SO Owner responsibility to
.accomplish hazard reduction
measures.

In the event the board or the city council
certifies to the validity of any or all of any
measures the owner has proposed as a means of
reducing the earthquake hazard, and fInds that
the accomplishment of such measures will
reduce the earthquake hazard associated with
the structure to or below the applicable toler
able level, it shall order the owner to immediately
initiate the accomplishment of such measures
and to complete the same within a reasonable
time. The board or the city council shall
designate in its order, based on evidence
presented to it during the hearing, that date
certain which represents a reasonable time in its
opinion for the accomplishment of the proposed
measures. (Ord. C-5276 § I (part), 1976: prior
code § 8100.8012(c)).

18.68.160 Jurisdiction of board or council
over certain cases.

The board or the city council shall retain
jurisdiction over cases in which it has approved
owner-proposed measures for reducing earth
quake hazard until such measures have been
timely accomplished. In the event written
evidence of the completion of the approved
measures is not presen ted to the board or the
city council within ten days after the designated
date for the completion of such measures shall
have passed, the board or the city council may
revise its decision and order the immediate
vacation and demolition of the structure.
The board or city council may consider a time
extension for the completion of the proposed
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measures if, prior to said date, the structure's
owner has so applied. Any application for such
an extension shall be in writing, setting forth
what has actually been accomplished, what re
mains to be done, and the reasons for the
requested extension. Should the board or the
city council conclude that good cause has been
shown for an extension, it may grant such an
extension in writing for a period deemed
necessary to complete the approved repairs.
(Ord. C-5276 § I (part), 1976: prior code
§ 8100.8012(d)).

18.68.170 Hearing -Failure of owner
to proceed in good faith.

In the event the building offtcial or any
interested person presents written affidavits to
the board or the city council indicating the
owner is not proceeding in good faith to timely
accomplish any measures approved by the board
or the city council in its original decision and
order, the board or city council shall, on ten
days' written notice mailed via certified United
States mail to the owner of the structure,
schedule and conduct a hearing on the matter.
At such hearing, evidence, oral and written. may
be presented as in the original hearing, and if
the board or the city council is convinced that
the owner is not proceeding in good faith to
-timely carry out its original order, then it shall
revoke the order and order instead the
immediate vacation and demolition of the
structure. Written afftdavits shall not, however.
be received by the board or the city council
under this section until at least fifty percent of
the time allowed in its original order has
expired. (Ord. C-5276 § I (part). 1976: prior
code § 8100.8012(e)).

18.68.180 Notification to owners
of buildings four stories or
more in height.

Pursuant to Section 18.68.050. notification
shall be sent via certified United States mail to
owners of buildings four stories or more in
height, on such dates as are determined in
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Section 18.68.050. Such notification shall
require the owner to have gathered and sub
mitted to the building official information and
data relating to the building's capabilities to
withstand earthquake forces in sufficient detail
to permit grading of the building in accordance
with Section 18.68.030. Such information and
data shall be gathered by a structural or civil
engineer or architect licensed under the laws of
the state. The notification shall state the date
by which the information and data shall be
transmitted to the building official, and that
failure to so transmit shall result in arbitrarily
placing the building in the Excessive Hazard 
Grade I category. (Ord. C-5276 § I (part), 1976:
prior code § 8100.8013).

t 8.68.190 Notice to county recorder.
Upon expiration of the sixty-day period after

notification to owners and interested parties of
the hazardous grade in which their building
is being placed, all in accordance with Section
18.68.050, and if such hazardous grading has
not been changed or required data substantiating
a change has not been submitted as set forth in
Section 18.68.080, the building official shall
prepare and cause to be recorded with the
county recorder a certificate stating that the
building has been graded and assigned the
particular hazardous grade determined under
Section 18.68.030. When and if all required
repairs are made to the building and it is
removed from the hazardous grading, or certain
corrective action is taken to change it to a
different grade, the building official shall cause
to be recorded with the county recorder
records indicating the removal from said
hazardous grading or ret1ecting the change to the
different grade. (Ord. C-5276 § 1 (part), 1976:
prior code § 8100.8014).
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CURRENT LOS ANGELES ORDINANCE

91.8801-91.8803

DIVISION 88
EARTHQUAKE HAZARD REDUCTION IN

EXISTING BUILDINGS

SEC. 91.8801. PURPOSE
The purpose of this division is to promote public safety and welfare by reducing

the risk of death or injury that may result from the effects of earthquakes on
unreinforced masonry bearing wall buildings constructed before 1934. Such
buildings have been widely recognized for theil sustaining of life hazardous
damage as a result of partial or complete collapse during past moderate to strong
earthquakes.

The provisions of this division are minimum standards for structural seismic
resistance established primarily to reduce the risk of life loss.or injury and will not
necessarily prevent loss of life or injury or prevent earthquake damage to an
existing building which complies with theSe standards. This division shall not
require existing electrical, plumbing, mechanical or fire safety systems to be
altered unless they constitute a hazard to life or property.

This division provides systematic procedures 'and standards for identification
and classification of unreinforced masonry bearing wall buildings based on their
present use. Priorities, time periods and standards are also established under
which these buildings are required to be structurally analyzed and anchored.
Where the analysis determines deficiencies, this division requires the building to
be strengthened or demolished.

Portions of the State Historical Building Code (SHBC) established under Part
8. Title 24 of the California Administrative Code are included in this division.

SEC. 91.8802. SCOPE
The provisions of this division shall apply to all buildings constructed or under

construction prior to October 6, 1933, or for which a building permit was issued
prior to October 6, 1933, which on the effective date of this ordinance have
unreinforced masonry bearing walls as defined herein.

EXCEPTION: This division shall not apply to detached one- or two-family
dy!ellings and detached apartment houses containing fewer than five dwelling units
and used solely for residential purposes.

SEC. 91.8803. DEFINITIONS
For purposes of this division. the applicable definitions in Sections 91.2302

and 91.2312 of this code and the following shall apply:

ESSENTIAL BUlLDLl\IG. Any building housing a hospital or other medical
facility having surgery or emergency treatment areas. fire or police stations.
municipal government disaster operation and communication centers.

HIGH-RISK BUILDING. Any building not classified an essential building
having an occupant load as determined by Section 91.3301 (d) of this code of 100
occupants or more.
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EXCEPTION: A high-risk building shall not include the following:
A. Any building having exterior walls braced with masonry cross walls or wood

frame cross walls spaced less than 40 feet apart in each story. Cross walls shall be
full-story height with a minimum length of 1V2 times the story height.

B. Any building used for its intended purpose, as determined by the department,
for less than 20 hours per week.

HISTORICAL BUILDING. Any building designated as a historical building
by an appropriate federal, state or city jurisdiction.

WW·RISK BUILDING. Any building not classified an essential building
having an occupant load as detennined by Section 91.3301 (d) of less than 20
occupants.

MEDlUM·RISK BUILDING. Any building not classified as a high-risk
building or an essential building having an occupant load as detennined by
Section 91.3301 (d) of 20 occupants or more.

UNREINFORCED MASONRY BEARING WALL. A masonry wall having
all of the following characteristics:

I. Provides the vertical support for a floor or roof.
2. The total supcrimposed load is over 100 pounds per linear foot.
3. The area of reinforcing steel is less than 50 percent of that required by

Section 91.2418 (j) of this code.

SEC. 91.8804. RATING CLASSIFICATIONS
The rating classifications as exhibited in Table No. 88-A are hereby established

and earh building within the scope of this division shall be placed in one such
rating classification by the department. The total occupant load of the entire
building as determined by Section 91.3301 (d) shall be used to detennine the
rating classification.

EXCEPTIONS: I. For the purpose of this division. portions of buildings con
structed to act independently when resisting seismic forces may be placed in
separate rating classifications.

2. For the purpose of this division. to establish the rating classification of a
building containing one or more artist-in-residence spaces. as defined in Section
91.8501 of this code, the occupant load of each artist-in-residence space shall be one
for each space less than 2,000 square feet in area and two for each space 2.nnO
!'quare feet or more in area.

SEC. 91.8805. GENERAL REQUIREMENTS
The owner of each building within the scope of this division shall cause a

structural analysis to be made of the building by a civil or structural engineer or
architect licensed by the State of California, and if the building does not meet the
minimum earthquake standards specified in this division. the owner shall cause it
to be structurally altered to confonn to such standards or cause the building to he
demolished.

The owner of a building within the scope of this division shall comply with the
requirements set forth above by submitting to the department for review within
the stated time limits:

700.78
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(a) Within 270 days after the service of the order, a structural analysis. Such
analysis. which is subjcct to approval by the department. shall demonstrate that
the building meets the minimum requirements of this division. or

(b) Within 270 days after the service of the order, the structural analysis and
plans for the proposed structural alterations of the building necessary to comply to
the minimum requirements of this division. or

(c) Within 120 dllyS after service of the order. plans for the installation of wall
anchors in accordance with the requirements specified in Se"tion 91.8808 (c). or

(d) Within 270 days after the service of the order. plans for the. demolition of the
building.

After plans are submitted and approved hy the department. the owner shall
obtain a building permit, commence and complete the required construction or
demolition within the time limits set forth in Table No. 88-8. These time limits
shall begin to run from the date the order is served in accordance with Subsections
91.8806 (a) and (b).

Owners electing to comply with Subsection (cl of this section are also required
to comply with Subsection (b) or (d) of this section. provided. however. that the
270-day period provided for in such Subsections (b) and (d) and the time limits for
obtaining a building permit, commencing construction and completing con
strucHon for complete structural alterations or building demolition set forth in
Table No. 88-8 shall be extended in accordance with Table No. 88-C Each such
extended time limit, except the time limit for commencing construction. shall
begin to nm from the date the order is served in accordance with Section 91 .8R\l6
(b). The time limit for commencing construction shall commence to run from the
date the building permit is issued.

SEC. 91.8806. ADMINISTRATION
(a) Service of Order. The department shall issue an order, as provided in

Section 91.8806 (b). to the owner of each building within the scope of this
division in accordance with the minimum time periods for service of such orders
set forth in Table No. 88-C. The minimum time period for the service of such
orders shall be measured from the effective date of this division. The department
shall, upon receipt of a written request from the owner. order a building to comply
with this division prior to the normal service date for such building set forth in this
section.

(b) Contents of Order. The order shall be in writing and shall be served either
personally or by certified or registered mail upon the owner as shown on the last
equalized assessment. and upon the person, if any, in apparent charge or control
of the building. The order shall specify that the building has been determined by
the department to be within the seope of this division and, therefore. is required to
meet the minimum seismic standards of thi~ diviSIOn. The order shall specify the
rating classification of the building and shall be al:companiec! by a copy of Section
91.8805, which sets forth the owner's alternatives and time limits for compli
ance.

(c) Appeal Form Order. The owner or person in charge or control of the
building may appeal the department's initial determination that the building is
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within the scope of this division to the Board of Building and Safety Commis
sioners. Such appeal shall be filed with the Board within 60 days from the service
date of the order described in Section 91.8806 (b). Any such appeal shall be
decided by the Board no later than 60 days after the date that the appeal is filed.
Such appeal shall be made in writing upon appropriate forms provided therefor by
the department, and the grounds thereof shall be stated clearly and concisely.
Each appeal shall be accompanied by a filing fee as set forth in Table No. 4-A of
Section 98.0403 of the Los Angeles Municipal Code.

Appeals or requests for slight modifications from any other determinations,
orders or actions by the department pursuant to this division shall be made in
accordance with the procedures established in Section 98.0403.

(d) Recordation. At the time that the department serves the aforementioned
order, the department shall file with the Office of the County Recorder a certifi
cate stating that the subject building is within the scope of Division 88
Earthquake Hazard Reduction in Existing Buildings-ofthe Los Angeles Munic
ipal Code. The certificate shall also state that the owner thereof has been ordered
to structurally analyze the building and to structurally alter or demolish it where
compliance with Division 88 is not exhibited.

If the building is either demolished, found not to be within the scope of this
division, or is structurally capable of resisting minimum seismic forces required
by this division as a result of structural alterations or an analysis, the department
shall file with the office of the county recorder a certificate terminating the status
of the subject building as being classified within the scope of Division 88
Earthquake Hazard Reduction in Ellisting BuildingS-{)f the Los Angeles Muni
cipal Code.

(e) Enforcement. If the owner or other person in charge or control of the
subject building fails to comply with any order issued by the department pursuant
to this division within any of the time limits set forth in Section 91.8805, the
department shall order that the entire building be vacated and that the building
remain vacated until such order has been complied with. Ifcompliance with such
order has not been accomplished within 90 days after the date the building has
been ordered vacated or such additional time as may have been granted by the
Board, the superintendent may order its demolition in accordance with the
provisions of Section 9J.8903 of this code.

SEC. 91.8807. HISTORICAL BUILDINGS
(a) General. The standards and procedures established by this division shall

apply in all aspects to a historical building except that as a means to preserve
original architectural elements and facilitate restoration, a historical building
may, in addition, comply with the special provisions set forth in this section.

(b) Unburned Clay Masonry or Adobe. Ellisting or re-erected waIls of adobe
construction shall conform to the following:

I. Unreinforced adobe masonry walls shall not ellceed a height or height-to
thickness ratio of 5 for exterior bearing walls and must be provided with a
reinforced bond beam at the top, interconnecting all walls. Minimum beam depth
shall be 6 inches and a minimum width of 8 inches less than the wall width.
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v = IKCSW (88-1)

The value of IKCS need not exceed the values set forth in Table No. 88-D based
on the applicable rating classification of the building.

(b) Lateral Forces on Elements of Structures. Parts or portions of structures

SEC. 91.8808. ANALYSIS AND DESIGN
(a) General. Every structure within the scope of this division shall be analyzed

and constructed to resist minimum total lateral seismic forces assumed to act
nonconcurrently in the direction of each of the main axes of the structure in
accordance with the following equation:

Minimum wall thickness shall be 18 inches for exterior bearing walls and 10 ~

inches for adobe partitions. No adobe structure shall exceed one story in height L
unless the historic evidence indicates a two-story height. In such cases the height- t
to-thickness ratio shall be the same as above for the first floor based on the total t
two-story height, and the second floor wall thickness shall not exceed the ratio 5 A

by more than 20 percent. Bond beams shall be provided at the roof and second- ~
floor levels. ~

2. Foundation footings shall be reinforced concrete under newly reconstructed L
A

walls and shall be 50 percent wider than the wall above, soil conditions permit- L
ting, except that the foundation wall may he 4 inches less in width than the wall ~

above if a rock, burned brick, or stabilized adobe facing is necessary to provide A

authenticity. ~
3. New or existing unstabilized brick and adobe brick ~asonry shall have an ~

average compressive strength of 225 pounds per square inch when tested in ~

accordance with ASTM designation C 67. One sample out of five may have a L
compressive strength of not less than 188 pounds per square inch. Unstabilized ~
brick may be used where existing bricks are unstabilized and where the building is t
not susceptible to flooding conditions or direct exposure. Adobe may be allowed a A
maximum value of 3 pounds per square inch for shear with no increase for lateral ~
forces. ~

4. Mortar may be of the same soil composition and stabilization as the brick in L
lieu of cement mortar. ~

5. Nominal tension stresses due to seismic forces normal to the wall may be • t
neglected if the wall meets thickness requirements and shear values allowed by A
this subsection. ~

L
(c) Archaic Materials. Allowable stresses for archaic materials not specified A

in this code shall be based on substantiating research data or engineering judg- ~
ment, subject to the department's satisfaction. L

A
(d) Alternative Materials and SHBC Advisorv RHiew. Alternative mate- L

rials, design or methods of construction will be con~idered as set forth in Section ~
91.8809 (d). In addition, when a request for an alternative proposed design, ~
material Of method of construction is being considered, the department may file ~

written request for opinion to the State Historical Building Code Advisory Board A

for its consideration, advice or findings in accordance with the SHBC. ~
L
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A
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L
A
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A
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L
A
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Fp = ICp SWp " (88-2)

shall be analyzed and designed for lateral loads in accordance with Subsections
91.8808 (a) and 91.2312 (e) of this code but no! less thall the value from the
following equation:

L
A
L
A
L
A
L
A
L
A
L For the provisions of this subsection, the product of IS need not exceed the
t values as sct forth in Table No. S8-E.
t EXCEPTION: Unreinforced masonry walls in buildings not having a Rating
A Classification of! may be analjzcd in accordance with Section 91.8809.
L
A The value of Cp need not exceed the values sl't forth in Table 88-F.
L
A (c) Anchorage and Interconnection. Anchorage and interconnection of all
~ parts, portions and elements of the structure shall be analyzed and designed for
~ lateral forces in accordance with Table No. 88-F of this code and the equation Fp
L = ICp S"'p as modified by Table No. 88-E. Minimum anchorage of masonry
t walls to each floor or roof shall resist a minimum force of 200 pounds per linear
t foot acting normal to the wall at the level of the floor or roof.

A (d) Level of Required Repair. Alterations and repairs required to meet the
L
A provisions of this division shall comply with all other applicable requirements of
~ this code unless specifically provided for in this division.

~ (c) Rrqulred Anal~·sls. I. General. Except as modified herein. the analysis
~ and design relating to the structural alteration of existing structures within the
L scope of this division shall be in accordance with the analysis specified in
t Division 23 of this code.
t 2. Continuous stress path. A complete. continuous stress path from every
A part or portion of the structure to the ground shall be provided for the required
~ horizontal forces.
~ 3. Positive connections. All parts. portions or clements of the structure shall
~ be interconnected by positive means.

~ (f) Analysis Procedure. I. General. Stresses in materials and existing can
L struction utilized to transfer seismic forces from the ground to parts or portions oft the structure shall conform to those permitted by the code and those materials and
~ types of construction specified in Section 91 .8809.
A 2. Connections. Materials and connectors used for interconnection of parts
~ and portions of the structure shall conform to the code. Nails may be used as part
~ of an approved connector.
~ 3. Unreinforced masonry walls. Except as modified herein, unreinforced
L masonry waJ Is shall be analyzed as specified in Sections 91 .2417. 91 .2419 and
t 91.2420 to withstand all vertical loads as specified in Division :!3 of this code in
t addition to the seismic forces required by this division. The 50 percent increase in
A the seismic force factor for shear walls as specified in Table No. 24-H of this code
~ may be omitted in the computation of seismic loads to existing shear walls.
k No allowable tension stress will be permitted in unreinforced masonry walls.
L Walls not capable of resisting the required design forces specified in this division
t shall be strengthened or shall be removed and replaced.
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EXCEPTIONS: 1. Unrein forced masonry walls in buildings not classified as a
Rating Classification 1 pursuant to Table No. 88-A may be analyzed in accordance
with Section 91.8809.

2. Unreinforced masonry walls which carry nC' design loads other than their own
weight may be considered as veneer if they are adequately anchored to new
supporting elements.

(g) Combination ofVcrlical and Seismic Forces. I. New materials. All new
materials introduced into the structure to meet the requirements of this section
which are subjected to combined vertical and horizontal fo(~es shall comply with
Section. 91. 2303 (f) of this code:

2. Exlsiing materials. When stresses in existing lateral force-resisting ele
ments are due to a combination of dead loads plus seismic loads, the allowable
working stress specified In the code may be increased 100 percent. However. no
increase will be permitted in the stresses allowed in Section 91.8809, and the
stresses in members due only to seismic anQ dead loads shall not exceed the values
pennitted by Section 91 .2303 (d) of this code.

3. Allowable reduction of bending stress by vertic'll l(lad. In calculating
tensile fiber stress due to seismic forces required by this division, the maximum
tensile fiber stress may be reduced by the full direct stress due to vertical dead
loads.

SEC. 91.8809. MATERIALS OF CONSTRUCTION
(a) General. All materials pennitted by this code, including their appropriate

allowable stresses and those exiting configurations of materials specified herein.
may be utilized to meet the requirements of this division.

(b) Existing Materials. I. Unrelnforced ma~{Inry walls. Unreinforced
masonry walls analyzed in accordance with this section may provide vertiral
support for roof and floor construction and resistance to lateral loads. Thc
bonding of such walls shall be as specified in Section 91. 2412 (b) 1of this code.

Tension stresses due to seismic forces normal to the wall may be neglected if the
wall does not exceed the height- or length-to-thickness ratio il'1dthe in-plane shear
stresses due to seismic load~ as set forth in Table No. 88· .J.

If the wall height-thickness ratio exceeds the specified limits, the wall may be
supported by vertical bracing members designed in acrordance with Division 23.
The deflection of such bracing member at design loads shall not exceed one tenth
of the wall thicbess.

EXCEPTION: The wall may be supported by flexible vertical hracing members
designed in accordance with Section 91.8808 (b) jf the deflection at design loads is
not less than one quarter nor more than one third of the wall thickness.

All vertical bracing members shall be attached to floor and roof construction
for their design loads independently of required wall anchors. Horizontal spacing
of vertical bracing members shall not exceed one half the unsupported height of
the wall nor 10 feel.

The wall height may be measured vertically to bracing clements other than a
floor or roof. Spacing of the bracing elements and wall anchors shall not exceed 6
feet. Bracing elements shall be detailed to minimize the horizontal displacement
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of the wall by components of vertical displacements of the floor or roof.
2. Existing roof, floors, walls, footings and wood framing. Existing mate

rials, including wood shear walls utilized in the described configuration, may be
used as part of the lateral load-resisting system, provided that the stresses in these
materials do not exceed the values shown in Table No. 88-H.

(c) Strengthening of Existing Materials. New materials, including wood
shear walls, may be utilized to strengthen portions of the existing seismic resisting
system in the described configurations, provided that the stresses do not exceed
the values shown in Table No. 88-1.

(d) Alternate Materials. Alternate materials, designs and methods of con
struction may be approved by the department in accordance with the provisions of
Article 8, Chapter IX of the Los Angeles Municipal Code.

(e) Minimum Acceptable Quality of Existing Unrelnforced Masonry
Walls. I. General provisions. All unreinforced masonry walls utilized to carry
vertical loads and seismic forces parallel and perpendicular to the wall plane shall
be tested as specified in this subsection. All masonry quality shall equal or exceed
the minimum standards established herein or shall be removed and replaced by
new materials. Alternate methods of testing may be approved by the department.
The quality of mortar in all masonry walls shall be determined by performing in
place shear tests or by testing 8·inch-diameter cores. Alternative methods of
testing may be approved by the department. Nothing shall prevent pointing with
mortar of all the masonry wall joints before the tests are first made. Prior to any
pointing, the mortar joints must be raked and cleaned to remove loose and
deteriorated mortar. Mortar for pointing shall be lYpe S or N except masonry
cements shall not be used. All preparation and mortar pointing shall be done
under the continuous inspection of a registered deputy building inspector. At thl;
conclusion of the inspection, the inspector shall submit a written report to the
licensed engineer or architect responsible for the seismic analysis of the building
setting forth the result of the work inspected. Such report shall be submitted to the
department for approval as part of the structural analysis. All testing shall be
performed in accordance with the requirements specified in this subsection by a
testing agency approved by the department. An accurate record of all such tests·
and their location in the building shall be recorded and these results shall be
submitted to the department for approval as part of the structural analysis.

2. Number and location of tests. The minimum number of tests shall be two
per wall or line of wall elements resisting a common force, or one per 1500 square
feet of wall surface, with a minimum of eight tests in any case. The exact test or
core location shall be determined at the building site by the licensed engineer or
architect responsible for the seismic analysis of the subject building.

3. In-place shear tests. The bed joints of the outer wythe of the masonry shall
be tested in shear by laterally displacing a single brick relative to the adjacent
bricks in that wythe. The opposite head joint of the brick to be tested shall be
removed and cleaned prior to testing. The minimum quality mortar in 80 percent
of the shear tests shall not be less than the total of 30 psi plus the axial stress in the
wall at the point of the test. The shear stress shall be based on the gross area of both
bed joints and shall be that at which movement of the brick is first observed.
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(i) Qualification tests for devices used for wall anchorage shall be tested with
the entire tension load carried on the enlarged head at the exterior face of the wall.
Bond on the part of the device between the enlarged head and the interior wall face
shall be eliminated for the qualification tests. The resistance value assigned the
device shall be twenty percent of the average of the ultimate loads.

4. Core tests. A minimum nllmber of mortar test specimens cqllal to the
number of required cores shall be prepared from the cores and tested as specified
herein. The mortar joint of the outer wythe of the masonry core shall be tested in
shear by placing the circular core section in a compression testing machine with
the mortar bed joint rotated 15 degrees from the axis of the applied load. The
morlar joint tested in shear shall have an average ultimate stress of 20 psi based on
the gross area. The average shall be obtained from the total number of cores made.
If test specimens cannot be made from cores taken then the shear value shall be
reported as zero.
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(f) Testing of Shear Bolts. One fourth of all new shear bolts and dowels ~

embedded in unreinforced masonry walls shall be tested by a registered deputy L
building inspector using a torque calibrated wrench to the following minimum ~
torques: ~

Vz-inch-diameter bolts or dowels~O foot-Ibs. A

%-inch-diameter bolts or dowels-50 foot-Ibs. ~
%-inch-diameter bolts or dowels--60 foot-Ibs ~

No bolts exceeding % inch shall be used. All nuts shall be installed over ~

malleable iron or plate washers when bearing on wood and heavy cut washers L

when bearing on steel. t
(g) Determination of Allowable Stresses for Design Methods Based on Test ~

Results. I. Design shear "alues. Design seismic in-plane shear stresses shall be A

substantiated by tests performed as specified in Subsections 91.8809 (e) 3 or 4 ~
Design stresses shall be related to test results obtained in accordance with Table, • ~

No. 88-1. Intermediate values between 3 and 10 psi may be interpolated. L
A

2. Design compression and tension values. Compression stresses for unrein- L
forced masonry having a minimum design shear value of 3 psi shall not exceed ~
100 psi. Design tension values for unreinforced masonry shall not be permitted. ~

(h) Five percent of the existing rod anchors utilized as all or part of the required ~

wall anchors shall be tested in pullout by an approved testing laboratory. The A

minimum number tested shall be four per floor, with two tests at walls with joists ~
framing into the wall and two tests at walls with joists parallel to the wall. The test ~

apparatus shall be supported on the masonry wall at a minimum distance of the L
wall thickness from the anchor tested. The rod anchor shall be given a preload of ~
300 pounds prior to establishing a datum for recording elongation. The tension ~

test load reported shall be recorded at Vs-inch relative movement of the anchor A

and the adjacent masonry surface. Results of all tests shall be reported. The report ~
shall include the test results as related to the wall thickness and joist orientation. ~

The allowable resistance value of the existing anchors shall be 40 percent of the L

average of those tested anchors having the same wall thickness and joist ~
orientation. A
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91.8810 LOS ANGELES BUILDING CODE

(a) General. In addition to the seismic analysis required elsewhere i:1 this
division, the licensed engineer or architect responsible for the seismic analysis of
the building shall determine and record the inforn1ation required by this section on
the approved plans.

(b) Construction Details. The following requirements with appropriate con
struction details shall be made part of the approved plans:

I. All unreinforced masonry walls shall be anchored at thc roof level by tension
bolts through the wall as specified in Table No. 88-1, or by approved equivalent at
a maximum anchor spacing of 6 feet. Anchors installed in accordance with
Section 91.8101 (q) of this code shall be accepted as conforming to this require
ment.

All unrcinforced masonry walls shall be anchored at all floors with tension
bolts through the wall or by existing rod anchors at a maximum anchor spacin~of
6 feet. All existing rod anchors shall be secured to the joists to develop the
required forces. The department may require testing to verify the adequacy of the
embcrlded ends of existing rod anchors. Tests when required shall conform to
Section 91.8809 (h).

When access to the exterior face of the masonry wall is prevented by proximity
ofan existing building. wall anchors conforming to Items 5 and 6 in Table No. 88
I may be used.

Alternative devices to be used in lieu of tension bolts for masonry wall,
anchorage shall be tested as specified in Section 91.8809 (i).

2. Diaphragm chord stresses of horizontal diaphragms shall be developed in
existing materials or by addition of new materials.

3. Where trusses and beams other than rafters or joists are supported on
masonry, ledges or columns shall be installed to support vertical loads of the roof
or floor members.

4. Parapets and exterior wall appendages not capable of resisting the forces
specified in this division shall be removed, stabilized or braced to ensure that the
parapets and appendages remain in their original position.

5. All deteriorated tnortar joints in unreinforced masonry walls shall be pointed
with lYpe S or N mortar. Prior to any pointing, the wall surface must be raked and
cleaned to remove loose and deteriorated mortar. All preparation and pointing
shall be done under the continuous inspection of a registered deputy building
inspector certified to inspect masonry or concrete. At the conclusion of the
project, the inspector shall submit a written report to the department setting forth
the portion of work inspected.

6. Repair details of any cracked or damaged unreinforced masonry wall
required to resist forces specified in this division.

(c) Existing Construction. The following existing construction infomlatioll
shall be made part of the approved plans:

I. The type and dimensions of existing walls and the size and spacing of floor
and roof members.

2. The extent and type of existing wall anchorage to floors and roof.

~ SEC. 91.8810. INFORMATION REOUIRED ON PLANS
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3. The extent and type of parapet corrections which were performed in accor
dance with Section 91.810 I (r) of this code.

4. Accurately dimensioned floor plans and masonry wall elevations showing
dimensioned openings. piers, wall thickness and heights.

5. The location of cracks or damaged portions of unreinforced masonry walls
requiring repairs.

6. The type of interior wall surfaces and if reinstalling or anchoring of ceiling
plaster is necessary.

7. The general condition of the mortar joints and if the joints need pointing.

TABLE NO. BB-A
RATING CLASSIFICATIONS

TYPE OF BUILDING 'CLASSIFICATION

Essential building I
High-risk building II
Medium-risk building III
Low-risk building IV

TABLE NO. B8-B
TIME LIMITS FOR COMPLIANCE

REQUIRED OBTAIN COMMENCE COMPLETE
ACTION BY BUILDING CONSTRUCTION CONSTRUCTION

OWNER PERMIT WITHIN WITHIN WITHIN

Complete structural One year 180 days· Three years
alterations or
building demolition

Wall anchor 180 days 270 days One year
installation

·Measured from date of building permit issuance.

TABLE NO. 88-C
SERVICE PRIORITIES AND EXTENDED TIME PROVISIONS

I EXTENSION OF TIME MINIMUM TIME
RATING OCCUPANT IF WALL ANCHORS PERIODS FOR

CLASSIFICATION LOAD ARE INSTALLED SERVICE OF ORDER

I Any One year 0
(Highest priority)

II 100 or more One year 90 days

100 or more One year One year

I More than 50. but One year Two years
III less than 100

More than 19. but One year Three years
less than 51

IV Less than 20 One year Four years
(Lowest priority)
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RATINC' CLASSIFICATION IKCS

I 0.186

II 0.133

III & IV 0.100

RATING CLASSIFICATION IS

I 1.50

II 1.00

III & IV 0.75

PART OR PORTION DIRECTION VALUE OF
OF BUILDINGS OF FORCE C

Exterior bearing and nonbearing walls; Normal-ta-flat 0.20
interior bearing walls and partitions; surface
interior nonbearing walls and partitions
over 10 feet in height; masonry fences over
6 feet in height.

Cantilever parapet and other cantilever Normal-to-flat 1.00
walls, except retaining walls. surface

Exterior and interior ornamentations and Any direction 1.00
appendages.

When connected to or a part of a building: Any direction 0.20
towers, tanks, towers and tanks plus
contents, racks over 8 feet 3 inches in
height plus contents. chimneys,
smokestacks and penthouses.

When connected to or a part of a building: Any horizontal 0.20
Rigid and rigidly mounted equipment and direction
machinery not required for continued
operation of essential occupancies.

88-0, 88-E, 88-F LOS ANGELES BUILDING CODE

L TABLE NO. 88-0t HORIZONTAL FORCE FACTORS BASEDt ON RATING CLASSIFICATION
A
L
A
L
A
L
A
L
A

L TABLE NO. 88-Et HORIZONTAL FORCE FACTORS "'S"
A FOR PARTS OR PORTIONS OF STRUCTURES
L
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~ TABLE NO. 88-F
L HORIZONTAL FORCE FACTOR "CiiFOR PARTS OR PORTIONS OFt BUILDINGS OR OTHER STRUCTURES
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(Continued)
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TABLE NO. 88-G
ALLOWABLE VALUE OF HEIGHT-THICKNESS RATIO OF UNREINFORCED

MASONRY WALLS WITH MINIMUM QUALITY MORTAR1 2

TABLE NO. 88·F
HORIZONTAL FORCE FACTOR He" FOR PARTS OR PORTIONS OF

BUILDINGS OR OTHER STRUCTURES-(Conllnued)
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BUILDINGS WITH CROSSWALLS
AS DEFINED BY SECTION

01.B803 ALL OTHER BUILDINGS

Walls of one-story buildings 16 13
First-story wall of multi-
story buildings 16 15
Walls in top story of multi-
story buildings 14 9
All other walls 16 13
..

IMlmmum quality mortar shall be determined by laboratory testing in accordance with
Section 91.8809 (el.

2Table No. 88-G is not applicable to buildings of Rating Classification I. Walls of buildings
within Rating Classification I shall be analyzed in accordance with Section 91.8808 (0.

Notes:
(I) See Section 91.8808 (b) for use of C".
(2) When located in the upper portion of any building with a ratio of 5 to I or greater. the

value shall be increased by 50 percent.
(3) For flexible and flexibly mounted equipment and machinery, the appropriate values for

Cp shall be determined with consideration given to both the dynamic properties of the
equipment and machinery and to the building or structure in which it is placed.

(4) The Wp for storage racks shall be the weight of the racks plus contents. The value ofCp
for racks over two storage support levels in height shall be 0.16 for the levels below the
top two levels.

(5) The design of the equipment and machinery and their anchorage is an integral part of the
design and specification of such equipment and machinery. The structure to which the.
equipment or machinery is mounted shall be capable of resisting the anchorage forces
[see also Section 91.2312 (k»).

(6) Floor and roofs acting as diaphragms shall be designed for a minimum force resulting
from a Cp of .12 applied to Wp unless a greater force results from the distribution of
lateral forces in accordance with Section 91.2312 (e).

PART OR PORTION DIRECTION VALUE OF
OF BUILDINGS OF FORCE C

Tanks plus effective contents resting on the Any direction 0.12
ground.

Floors and roofs acting as diaphragms. In the plane of the 0.12
diaphragm

Prefabricated structural elements, other Any horizontal 0.30
than walls, with force applied at center of direction
gravity of assembly.

Connections for exterior panels or Any direction 2.00
elements.
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TABLE NO. B8-H
VALUES FOR EXISTING MATERIALS

,.-.---
EXISTf>lG MATERIALS OR CONFIGURATION

OF MATERIALS' ALLOWABLE VALUES

I. HORIZONTAL DIAPHRAGMS

a. Roofs with straight sheathing and 100 Ibs. per foot for seismic shear.
roofing applied directly to the sheathing.

b. Roofs with diagonal sheathing and 400 Ibs. per foot for seismic shear
roofing applied directly to the sheathing.

c. Floors with straighttongue-and- 150 Ibs. per foot for seismic shear.
groove sheathing.

d. Floors with straight sheathing and 300 Ibs. per foot for seismic shear.
finished wood flooring.

e. Floors with diagonal sheathing and 450 Ibs. per foot for seismic shear.
finished wood flooring.

f. Floors or roofs with straight sheathing Add 50 Ibs. per foot to the allowable
and plaster applied to the joist or rafters. 2 values' for items I (a) and t (c).

2. SHEAR WALLS

Wood stud walls with lath and plaster tOO Ibs. per foot each side for seismic
shear.

3. PLAIN CONCRETE FOOTINGS. f = 1500 psi unless otherwise shown by
tests.

4. DOUGLAS FIR WOOD Allowable stress same as No. I D.E 3

5. REINFORCING STEEL f, = 18,000 Ibs. per square inch
maximum. 3

6. STRUCTURAL STEEL f, = 20,000 Ibs. per square inch
maximum. 3

'Material must be sound and in good condition.
2The wood lath and plaster must be reattached to existing joists or rafters in a manner

approved by the department.

3Stresses given may be increased for combinations of loads as specified in Section 91 .8808
(g) 2.
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TABLE NO. 88-1
ALLOWABLE VALUES OF NEW MATERIALS USED

IN CONJUNCTION WITH EXISTING CONSTRUCTION

NEW MATERIALS OR CONFIGURATION OF
MATERIALS' ALLOWABLE VALUES

I. HORIZONTAL DIAPHRAGMS

Plywood sheathing applied directly over Same as specified in Table No. 25-J of
existing straight sheathing with ends of this code for blocked diaphragms.
plywood sheets bearing 011 joists or
rafters and edges of plywood located on
center of individual sheathing boards.

2. SHEAR WALLS

a. Plywood sheathing applied directly Same as values specified in Table No.
over existing wood studs. No value shall 25-K for shear walls.
be given 10 plywood applied over
existing plaster or wood sheathing.

b. Drywall or plaster applied directly 75 percent of the values specified in
over existing wood studs. Table No. 47-1.

c. Drywall or plaster applied to plywood 33 V3 percent of the values specified in
sheathing over existing wood studs. Table No. 47-1.

3. SHEAR BOLTS

Shear bolts and shear dowels embedded 100 percent of the values for plain
a minimum of 8 inches into unrein- masonry specified in Table No. 24-G.
forced masonry walls. Bolt centered in a No values larger than those given for Y.
2 Ih-inch-diameter hole with dry-pack or inch bolts shall be used.
nonshrink grout around circumference
of bolt or dowel.' 3

4. TENSION BOLTS

Tension bolts and tension dowels 1200 lbs. per bolt or dowel.
extending entirely through unreinforced
masonry walls secured with bearing
plates on far side of wall with at least 30
square inches of area. 2 3

5. WALL ANCHORS [91.8810 (b) I.]
(a) Bolts extending to the exterior face of 600 lbs per boll.

the wall with a 2 lh-inch round plate
under the head. Install as specified for
shear bolts. Spaced not closer than 12
inches on centers.' 2 J

(b) Bolts or dowels extending to the exterior 1200 Ibs. per bolt or dowel.
face of the wall with a 2Vl-inch round
place under the head and drill at an an-
gle of 22 Vl degrees to the horizontal. In-
stalled as specified for shear bolts. I 23

(Continued)
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TABLE NO. 88-1
ALLOWABLE VALUES OF NEW MATERIALS USED IN CONJUNCTION WITH

EXISTING CONSTRUCTION-(Contlnued)

NEW MATERIALS OR CONFIGURATION OF
MATERIALS' ALLOWABLE VALUES

6. IN FILLED WALLS

Reinforced masonry infilled openings in Same as values specified for
existing unreinforced masonry walls unreinforced masonry walls.
with keys or dowels to match
reinforcing.

7. REINFORCED MASONRY
Masonry piers and walls reinforced per Same as values specified in Table No.
Section 91.2419 24-B.

8. REINFORCED CONCRETE

Concrete footings. walls and piers Same as values specified in Division 26
reinforced as specitied in Division 26 of this code.
and designed for tributary loads.

9. EXISTING FOUNDATION LOADS
Foundation loads for structures Calculated existing foundation loads
exhibiting no evidence of settlement. due to maximum dead load plus live

load may be increased 25 percent for
dead load. and may be increased 50
percent for dead load plus seismic load
required by this division.

IBolts and dowels to be tested as specified in Section 91.8809 (I).

2Bolts and dowels to be '/l-inch minimum in diameter.
3Drilling for bolts and dowels shall be done with an electric rotary drill. Impact tools shall

not be used for drilling holes or tightening anchor and shear bolt nuts.

TABLE NO. 88-J
ALLOWABLE SHEAR STRESS FOR TESTED

UNREINFORCED MASONRY WALLS

SEISMIC IN·PLANE SHEAR
eo PERCENT OF TEST RESULTS AVERAGE TEST RESULTS BASED

IN PSI NOT LESS THAN OF CORES IN PSI ON GROSS AREA

30 plus axial stress 20 3 psi*

40 plus axial stress 27 4 psi*

50 plus axial stress 33 5 psi*

100 plus axial stress or
more 67 or more 10 psi max*

*Allowable shear stress may be increased by addition of 10 percent of the axial stress due to
the weight of the wall directly above.
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Monograph Series
Program on Environment and Behavior

Institute of Behavioral Science #6, Campus Box 48?
University of Colorado

Boulder, CO 80309

The following monograph papers may be obtained from the Natural
Hazards Research and Applications Information Center, located at the
above address. The monographs may be purchased on an individual basis
($8.00 each) or as part of a sUbscription ($7.00 each).

#023 Farhar, Barbara C. and Julia Mewes. Socialll,cceptance of
Weather Modifi cat ion: The Emergent South Dakota Controversy.
1975, 204 pp.

Soci ety andFarhar, Barbara C., Ed. Hail Suppression:
Environment. 1977,293 pp.

#025 Kates, Robert, Ed. Managing Technological Hazard: Research
Needs and Opportunities. 1978, 175 pp.

#024

#026 Kunreuther, Howard, et al.
Disaster Policy Analysis.

An Interactive Modeling System for
1978, 140 pp.

#029 Drabek, Thomas E., et a1. The Flood Breakers: Citizens Band
Radio Use During the 1978 Flood in the Grand Forks Region.
1979, 129 pp.

#031 Mileti, Dennis S., Janice R. Hutton, and John H. Sorensen.
Earthquake Prediction Response and options for Publ ic
Policy. 1981, 150 pp.

#032 Palm, Risa. Real Estate Agents and Special Studies Zones Dis
closure: The Response of California Home Buyers to Earthquake
Hazards Information. 1981, 147 pp.

#033 Drabek, Thomas E., et al. Managing Multiorganizational
Emergency Responses: Emergent Search and Rescue Networks 1 n
Natural Disaster and Remote Area Settings. 1981, 225 pp.

#034 Warrick, Richard A., et a1.
1981, 150 pp.

Four Communities Under Ash.

#035 Saarinen, Thomas F., Ed. Cultivating and Using Hazard Aware
ness. 1982, 200 pp.

#036 Bolin, Robert C.
1982, 281 PP•

Long-Term Family Recovery from Oi saster.

#037 Drabek, Thomas E., Alvin H. Mushkatel, and Thomas S.
Ki 1ijanek. Earthguake Mitigation Pol icy: The Experience of
Two States. 1983, 260 pp.

#038 Palm, Ri sa I., et al. Home ~1ortgage Lenders, Real Property
Appraisers and Earthguake Hazards. 1983, 163 pp.



#039 Sall i e A. Marston, ed. ..:T..::e:...:rm:...:,:...:."n;..:a:...:.l-.,.D:;,.';,,:"s;,::a:.::s~t:7e~rs:..c:,--_.::.C::..:om:.:lp:..::u:.:t-=e.:...r
Applications in Emergency Management. 1986, 218 pp.

H040 Blair, Martha L., et al. When the Ground Fails: Planning and
Engineering Response to Debris Flows. 1985, 114 pp.

#041 RUbin, Claire B., et al. Community Recovery From a Major
Di saster. 1985, 295 pp.

#042 Robert C. Bolin and Patricia Bolton. Race, Religion, and
Ethnicity in Disaster Recovery. 1986, 380 pp.

The following publications in the monograph series may be obtained
from National Technical Information Service, U.S. Department of
Commerce, Springfield, Virginia 22161.

#002 Friedman, Don G. Computer Simulation in Natural Hazard
Assessment. 1975,194 pp. PB 261 755; $7.75.

H003 Cochrane, Harold C. Natural Hazards and Their Distributive
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