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FOREWORD

This report on seismic hazards in Nevada is the result
of deliberations over the past ten months by a group of ap-
proximately sixty-five individuals under the auspices of the
Ad Hoc Panel on Seismic Hazard Mitigation. This Panel was
appointed by Governor Mike 0'Callaghan in August, 1978 to ad-
dress the guestion of how well Nevada was prepared to cope with
a major earthquaken' The effort was funded in part by The
Four Corners Regional Commission. This report sets forth the
Panel's conclusions, recommendations, and findings. Much re-
mains to be accomplished in achieving adequate seismic safety
in Nevada. With preparation of this report the Panel now gives
to the Governor and Legislature, the responsibility of deter-

mining what actions should be taken in the public interest.

ﬁggégé;zijonell,

Chairman
Ad Hoc Panel on Seismic Hazard Mitigation
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Ve
CONCLUSIONS AND RECOMMENDATIONS

The Nevada Ad Hoc Panel on Seismic Hazard Mitigation,
through the work of its own members and the members of the
Panel's several Work Groups, has come to several broad con-
clusions with regard to seismic hazards in Nevada as enun-
ciated below.

4 Conclusion No. 1l: The citizens of Nevada face a very
real and growing earthquake hazard. Nevada is in a region
of seismic activity which, even during the course of the
Panel's activities, experienced several minor earthquakes;
August 3, 1978, in Pleasant Valley - Richter magnitude 2.8;
September 4, 1278 in Diamond Valley (2 shocks) - Richter
magnitudes 4.3 & 4.6; February 13, 1379 in Carlin - Richter
magnitude 3.6; February 22, 1979 in Doyle, California - Richter
magnitude 5.0. The extent of the hazard posed is growing,
not because of increased seismicity, but because of our
rapidly expanding population which is being housed and
working in structures that may not be adegquately designed
for the earthgqguake hazard.

Conclusion No. 2: With limited exception, earthguake
hazard related planning in Nevada is inadequate. The rela-
tively high potential for a major damaging earthquake in, or
near, one of Nevada's urban centers, particularly in western
Nevada, demands effective plans for disaster preparedness,
disaster response, effects mitigation and land use. Clark
County has the best disaster plan but it is weak 1n its seis-
mic coverage. Washoe County seems to have progressed further
with seismic land use considerations, but the program seems
to have little impact. No community seems to have an earth-
guake mitigation program or plan. Of the major utilities,
the telephone companies appear to have the most sophisti-
cated disaster contingency plans but in general such "lifeline"
plans are "ad hoc¢" with little apparent coordination. The
overall planning situation should be rectified to insure
minimization of public official liability.

Conclusion No., 3: There is no overall program or plan
that focuses selsmic research and data collection to areas of
high state or local priority. Significant seismic research
is being conducted within the University System, but most of
it is financed by the federal government and as such is re=-
sponsive to the federal perspectives on research needs.

There is little state or local agency input to the process.
Data collection through installation of strong motion re-

corders in high-rise structures is "run” by local building
departments under provisions of the Uniform Building Code.




This is a hap-hazard and ineffective program that lacks
direction or maintenance and in its current state is a waste
of developer and taxpayer money. These data are valuable
and the program should be properly recognized and cared for.

Conclusion No. 4: There is no focal point in Nevada
for communication or coordination of programs related to
earthquake hazards either among public and private entities
within Nevada, or between Nevada and other states, and the
federal government. The Ad Hoc Panel provided a temporary
focal point, and its activities served to highlight just how
serious the communication and coordination problem 1is.
Earthquakes affect and involve a broad spectrum of disciplines
and agencies with divergent objectives and programs. Because
of this diversity, a mechanism for communication and coordination
is required.

Conclusion No. S5: The manner and extent to which the
State of Nevada, 1ts political subdivisions, and private
enterprise, address and deal with the earthguake
hazard problem, is inadeguate. The State Legislature and
the Executive Branch should give sericus consideration to
this matter and take appropriate actions. Failure to do so
may, in the event of a major damaging earthquake, subject
the State, its agencies, local entities, and public officials
to significant guestions or threat of liability.

The preceeding five conclusions represent a synthesis of
the many findings made by the Panel during the course of its
ten-month investigation and study. These findings, which are
extensively discussed in the main body of this report, have
also formed the basis for several Panel Recommendations. It
is believed that immediate action on these recommendations is
warranted and that such action by the Legislative and Execu-
tive Branches would go a long way toward developing what the
Panel believes to be an adequate "earthguake hazard mitigation
pregram®™. These recommendations are as follows:

® Recommendation No. l: The State of Nevada should
establish an independent and interdisciplinary Seismic
Safety Council to continue the efforts initiated by
the Ad Hoc Panel on Seismic Hazards Mitigation.

This Council should have interdisciplinary and expert
representation and because of the fundamental importance of
seismic hazards to scciety, the Council should be independent
from any agency currently dealing with aspects of the problem.
The need for such an entity is not now being met by any
state organization other than the A4 Hoc Panel. The Panel
has developed a draft of legislation for consideration by
the Governor and Legislature for implementing this recommenda-
tion. (See Appendix A )



In as much as the 1979 Nevada Legislature adjourned
without addressing the question of seismic hazards or holding
any sort of hearing con the above recommendation, the Panel
strongly urges as an interim measure, that Governor List
officially continue the Ad Hoc Panel. Formal continuation
should provide the Panel with authority to seek Federal or
other funds to support its activities.

® Recommendation No. 2: The 1381 Session of the Nevada
Legislature should revise NRS 278.160 to require pre-
paration of a "Seismic Safety Plan® as an element of
city, county or regional master plans.

The Panel believes that the seismic hazards of Nevada are
of sufficient concern to warrant the mandatory preparation of
seismic safety plans. The Panel recognizes such a requirement
will place burdens on some jurisdictions that may necessitate
State assistance of both a technical and financial nature.
Ability to prepare such plans, however, will be dependent upon
avallability of basic geological and seismological informa-
tion and data that define the nature and extent of seismic
hazards in any given locale. These data are not now avail-
able for the vast majority of the Statefs urban areas. This
problem is the subject of the next recommendation.

® Recommendation No. 3: The State of Nevada should
substantially increase the next biennial appropriation
to the Nevada Bureau of Mines and Geology and authorize
increased staff for the express purpose of acceler-
ating the Bureau's Seismic Hazard Mapping Program.

The Nevada Bureau of Mines and Geology Seismic Hazard Map-
ping Program appears to be of excellent guality but it is ser-
iously under-funded and understaffed. As of June, 1979, only
three such maps have been published, two are in open file status
and four others are in various stages of preparation. If the
State is to initiate a serioug program to reduce earthguake
hazards, these data must be made available. In the long run,
one of the most effective means of reducing seismic risks lies
in adoption of adequate land use plans, and for these, this
type of data is requisite. Given the rapid rate of population
growth and urbanization in Nevada, the time for development
of such plans is now, if in fact not overdue. An estimate of
costs that will be reguired tc bring this mapping program up
to an acceptable and realistically accomplishable level has
been prepared at the Panel's request by the Director of The
Nevada Bureau of Mines and Geology. {See Appendix B)



® Recommendation No. 4: The State of Nevada should adopt
as State Law the ®geismic™ provisions of the 1979
edition of the Uniform Building Code as promulgated
by the International Conference of Building Officials
and require its application without exception in all
political subdivisions of the State.

The Uniform Building Code is currently used by most, but
not all, local jurisdictions. However, most have adopted it
with exceptions to its provisions. The Panel believes that
with respect to earthquake hazards there should be no excep-
tions and that all structures in the State must be designed
and built to these minimum seismic safety standards.

¢ Recommendation No. 5: The State of Nevada should estab-
lish within the Nevada Bureau of Mines and Geology a
"Center for Seismic Hazard Assessment Data™ in corder
to archive and make available all such data developed
by all public and private entities within Nevada.

A large amount of valuable seismic hazard data is being
developed by consultants on a day-to-day basis in support of
all types of public and private construction and development
activities. The preponderance of these data are contained in
consultant reports but never enter the public domain even
though they are developed to support activites for which gov-
ernment permits are required. A mechanism is needed to make
these data publicly availakle to enhance our mitigation of
seismic hazards. A precedent exists in the State Water Law
related to "well logs” for requiring submittal of such types
of data for use by the general public. The proposed Center
should be established and the Nevada Bureau of Mines and Geo=-
leogy charged during the coming biennium with developing an ef-
ficient mechanism for getting the data and developing *rules
and requlations®™ pertaining to the types and format for data
submission. This mechanism and related rules and regulations
should be subject to public hearing before their adoption.
Funding during the first two years should cover only the cost
of the above items. Implementation funding should be delayed
until such time as an operable program is defined. 0ld data
should be subject to inclusion and furthermore, contributors
of data should not be held liable for any subseguent use of
that data.

® Recommendation No. 6: The Nevada Seismic Safety Council
should give high priority to "Alquist-Priolo®” type of
legislation to identify hazardous areas and require that
proper detailed studies bhe prepared to characterize and
delineate the preobklem areas, and to use proper planning and
development procedures for the safe utilization of these
areas.




The presence of active faults and of zones of potential
ground failure in or near the urbanized centers of the State
create places of high seismic risk. The mitigation of seismic
hazards is most effectively accomplished by establishing an
organized and legal procedure for locating and defining these
areas, and for developing guidelines that will permit the seis-
mically safe development and utilization of these hazardous
areas. The primary goal of such legislation is to protect the
public and to minimize the natural and legal hazards to the
individuals and organizations responsible for the use of these
areas. The effective conduct of this type of program will,
in part, depend on the conduct of geologic, seismologic and en-
gineering research of these regions.

® Recommendation No. 7: The State of Nevada should substan-

tially increase the seismographic station distribution,
and the accuracy of earthquake epicenter locations with-
in all parts of Nevada, in order to make it possible to
provide a rapid epicenter location of future earthquakes
in any part of the State, and to improve seismic zoning

in all parts of Nevada, including the southern and east-
ern parts of the State.

The present mission and region of study of the University
of Nevada Seismological Laboratory 1is limited to coverage of
the northwestern and northcentral parts of the State. The
lack of any agency having a long-term commitment to provide
a similar program of instrumentation and location for
earthquake activity in the southern and eastern parts of. the
State makes it impossible to properly assess earthquake
hazards and risks in Nevada. The mission of the Seismological
Laboratory of the University of Nevada, Reno, should be
broadened and the appropriation of funds increased to include
a statewide basis for location and evaluation of earthguake
epicenters, and to provide a seismologic basis for identifying
seismically active faults of the region.

The above program can be implemented by an increase in
the Building Permit fee. This funding would also support the
maintenance of the Nevada strong moticon network {see Recam—
mendation No. 8), but not the purchase of strong motion in-
struments.

®* Recommendaticn Ho. 8: The State of Nevada should estab-
lish a statewide program of instrumentation, data storage
and interpretation of strong motion seismographic records
of Nevada earthgquakes to provide a basis for assessing
future earthquake design and structural response of en-
gineered structures in Nevada.




The present programs of acquiring strong motion data for
earthquakes and the response of engineering structures to
Nevada earthquakes is scattered in many governmental and
cooperating organizations. The stations are biased toward
nuclear test events and not to natural earthquakes that are
likely to occur within the region. Many instruments are not
continuously operational, due to problems of maintenance or
their primary objective to support only nuclear detonation
programs. The general lack of recordings for normal faulting
earthquakes, the most prevalent type of earthquake phenomenon
in Nevada, show a special Nevada need to acquire records
that would be representative of the type of earthgquakes that
characterize this region for all world-wide data. Present
indirect data suggests many Nevada structures may be overde-
signed for the reverse-slip and strike-slip type of earth-
quakes that are representative of other parts of the world.

The State should designate UNR Seismological Laboratory to
conduct a unified program of siting, instrumentation, main-
tenance and collection of data from existing and new strong
motion stations within the state, that can provide the bhasis
for proper seismic design of important engineering structures
within the State. The building permit for large engineering
structures shall include a fee for purchase by an appropriate
agency of three sets of strong motion instruments to be
installed at sites to be selected by the Seismic Safety
Council or regional advisory groups. I1f the sites are
within the structure, space and utilities are to be provided
by the owner.



VI.
INTRODUCTION

Earthquakes are natural hazards with the potential for
devastating impacts in terms of destruction of property,
economic loss, human life and suffering. The magnitude of
such devastation is amply demonstrated by the 1976 Chinese
earthquake that resulted in loss of over 600,000 lives and
untold damage to buildings, transportation systems and re-
lated human constructions. No place in the world is totally
immune to the potential occurrence of earthquakes, though
some regions face much higher probability of occurrence than
others. Figure 1 is a map of the coterminous states that
display intensity of historical earthquakes through 1965 and
as can be seen, the western states have had their share.
Based on analysis of geologic data, historical earthquake
occurrence and related data, the U.S. has been divided into
seismic "risk zones", with zone values ranging from 0 (least
risk) to 4 (highest risk). These risk =zones are shown in
Figure 1 and Figure 2, and as can be seen, most of western
Nevada is classed as zone 3 and 4 and the balance as zone 2.
Figure 3 is a provisional map of active faults in Nevada
that gives an indication of earthquake activity over geo-
logic time. The occurrence of earthquakes since 1854 is
shown in Figure 4. The last major Nevada earthquake was in
1954 and occurred in the Dixie Valley area. Because of its
remote location, little damage was done, but had it happened
in one of our urban areas that would not have been the case.
Qur neighbors in California have not been so fortunate. The
1971 San Fernando earthquake resulted in loss of 58 lives
and nearly half a billion dollars worth of damage. Had the
Lower Van Norman Dam failed in that earthquake (as it very
nearly did) the loss of human life might have been counted
in the thousands.

As far as is known, there is no way to prevent or
reduce the severity of an earthquake though research on this
is being carried cut. While we cannot prevent earthquakes,
there is much that we can do to reduce the hazards they pose
to human life and property. Successful hazard reduction
will depend, among other factors, on: 1) development of the
ability to predict when and where an earthquake
will strike and what its probable magnitude will be; 2)
design and construction of earthquake resistant structures;
3} zoning and land use restrictions to prevent certain types
of construction or facilities in extremely high risk areas;
4} development of adequate disaster plans to deal with the
aftermath of an earthquake: and 5) education of the public
about what to do during and after an earthquake.

Many of the potential hazard reduction activities pose
significant problems and costs themselves - in particular
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Figure 3
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Figure 4
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earthquake prediction, earthquake resistant building designs,
and zoning and land use. We do not currently have the tech-
nology to predict an earthguzke, though a great deal of
research is being conducted and advances are being made.
When this ability is developed, it will pose some serious
questions about how predictions are handled and what the
social and economic consequences of such predictions might
be. If an earthquake prediction is made and the affected
community suffers economic depression as a result, are there
legal liabilities for the pre-earthquake losses? Questions
such as these need to be addressed and resolved.

Programs in seismological and geological research are
needed to provide the data base for selection of optimum
sites for major construction programs that may have future
economic importance to the State. Examples might be nuclear
power facilities, nuclear and hazardous waste disposal,
agueducts, dams, MX missile sites, etec.

Because of rapid growth of population in our western
states, where the seismic risk potential is high, the po-
tential for devastating earthquake damage has also grown
rapidly. This growing hazard potential resulted in the
passage by the U.S. Congress of the "Earthgquake Hazards
Reduction Act of 1977" (P.L. §5-124). 1In response to this
Act, the President, on June 22, 1978, annocunced the admin-
istratien's plans for a National Earthgquake Hazards Reducticn
Program." To be succesful, this program will require the
active participation and leadership of the individual states.

On August 4, 1978, Governor Mike 0OfCallaghan created a
ten memher panel to study how to lessen the damage that
could occur from earthquakes in Nevada. The Panel was given
six specific charges as follows:

1. Review and evaluate current status of earthquake
disaster contingency planning and develop recommenda-
tions for improving preparedness.

2. Review, evaluate and make recommendations regarding
seismic hazard mitigation procedures, policies and stan-
dards in the areas of building codes, zoning, and land use.

3. Analyze and provide recommendations concerning the
nead for continuing communication and coordination rela-
tive to seismic hazard mitigation and how this might best
be accomplished.

4. Develop new, or modifications to exisiting, legis-
lation deemed necessary to resolve any identified de-
ficiencies or problems.

5. Identify and make recommendaztions concerning needed
information and educational procgrams relative to seismic
hazards.

6. Identify and establish priorities for needed research

and data collection programs within the scope of State or
local jurisdictions.

~14-



After its appointment, the Panel convened its first
meeting in Carson City on August 26 and 27, 1978. At this
first meeting, the Panel discussed its charge and how it
might best discharge that responsibility. Given the ambitious-
ness of the charge and shortness of time in which to produce
its findings, the Panel decided that a series of work groups
should be established to independently address specific
topics and report their findings back to the Panel as a
whole for deliberation. To this end, eleven work groups
were appointed involving over fifty additional knowledgable
individuals on a volunteer basis from around the State.

Subsequent to the first panel meeting, the work groups
convened in a series of meetings around the State and began
working on their assigned tasks. Each work group was to
prepare a brief report summarizing its findings and pre-
liminary recommendations for consideration by the Panel at
its second meeting.

The second panel meeting was held COctober 28th in Las
Vegas at which time reports on the activities of all the
Work Groups were presented. Three of the Work Groups had
not yet met and two had met but had ncot come to the point of
summarizing their findings or formulating recommendations.
The remaining six presented reports with recommendations.
Work Group activities were discussed by the Panel and addi-
tional direction provided. 1Interim reports from all Work
Groups were requested for consideration at the Panel's next
meeting.

The third panel meeting was held December 8, 1978, in
Reno. Reports were presented by eight of the Work Groups
with panel discussion on their findings and recommendations.
The Work Groups had identified a total of over forty items
for consideration by the Panel in formulating its recom-
mendations to the Governor and Legislature. These were
discussed individually and reorganized into nine separate
categories.

The Panel, in preparing its draft Interim Report,
selected five items to be recommended to Governor List and
members of the Nevada State Legislature. On December 26,
1979, the Draft Interim Report and Reccommendations were
distributed, and on January 19, 197%, the Panel met for the
fourth time to give final approval to that report. Three
additional recommendations were accepted during the 4th
meeting, bringing the total number of Panel recommendations
to eight.

The Panel held two public briefings, one in Carson City
onn January 11, 1979 and the other in Reno on February 14,
1979. The briefings provided a non~technical overview of
the nature and extent of earthquake hazards and problems in
Nevada.
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The Panel's fifth meeting, held in Reno on March 24,
1979, convened primarily to discuss how the Panel would
prepare its final report due June 30, 1979, and what add-
itional items needed to be addressed by the Panel. A pre-
sentation on the State's lack of contingency planning in
banks created some concern over the insuring of economic
stability following a destructive earthquake.

The Western State's Conference on Seismic Safety, held
in Sparks, Nevada on March 30-31, 1979, provided an oppor-
tunity for seismic officials to discuss earthguake problems
and to develop a mechanism of continued communication co-
ordination among the Western States. That mechanism is the
establishment of the "Western Council of Seismic Hazard
Officials” to be sponsored in 1980 by the California Seismic
Safety Commission.

The Panel's sixth and last meeting was held in Carson
City on June 1-2, 1979, and several items concerning re-—
visions to recommendations were examined and accepted for
inclusion in the final report. The Panel broke up into six
sessions to prepare their findings on the following issues:
status of contingency planning, hazard mitigation, infor-
mation and education programs, research and data needs,
communication and coordination, needed legislation and predic-
tions and warnings.

Although the Panel concludes its activites on June 30,
1979 there remains many unanswered questions that should be
considered by some entity. The balance of this Final Report
is devoted to the Panel's Findings and selected Work Group
reports.
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VII.

FINDINGS
STATUS OF EARTHQUAKE CONTINGENCY
HAZARD MITIGATION
EDUCATION AND INFORMATION
RESEARCH AND DATA COLLECTION PROGRAMS
COMMUNICATION AND CCORDINATION
NEEDED LEGISLATION

PREDICTIONS AND WARNINGS
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A. STATUS OF EARTHQUAKE CONTINGENCY AND RESPONSE PLANNING

Because much of Nevada is in an area of high seismic risk,
there is a strong probability of a severe seismic occurrence
in a populated area. Throughout the State of Nevada, there
is inadequate planning for seismic disaster. Through adequate
disaster preparedness, significant reduction in property dam-
age, loss of life, and social and economic impact, due to the
geologically inevitable seismic occurrence can be achieved.
A suggested Model Disaster Prepardness Plan (MDPP}, adopted
by the Panel is presented in the appendix. The MDPP includes
both contingency planning and response planning, and it is
recommended that the County Civil Defense agencies be respon-
sible for implementation of the Model Disaster Preparedness
Plan.
Response planning is post-disaster operations. There

are several post-disaster operations plans in existence through-
out the State, however, plans are usually uncoordinated or
marginally effective. Examples of existing response plans
include individual utilities, public agencies and certain Civil
Defense programs. It appears Clark County has a better level
of response planning for disaster, although the seismic hazard
is not adequately addressed in these plans.

® It is the Panel's opinion that the Clark County plans,
with the improvement of seismic disaster planning, be
considered as models for post-disaster plans in the rest
of the State.

Review of disaster plans for utilities operating in the
State's major urban areas indicates that there are severe de-
ficiencies. There appears to be few standards against which
to develop such plans, and further, the regulatory agencies
have not required development of plans. Some of the publicly
owned utilities are largely self-regulating which compounds
the problem.

In general, these programs exist concurrently with little
or no overall coordination and under a MDPP, a satisfactory
level of area-wide response would be achieved. This situation
could be further remedied by requiring that plans be periodi-
cally tested which provides the training necessary to carry
out those plans effectively.

Contingency planning can be characterized as pre-disaster
planning designed to mitigate the effects of a seismic occur-
rence. As an example, potentially dangerous structures can
hbe identified and corrective measures instituted to reduce
their seismic susceptibility. {See Part B, Mitigation)

-18=-



®* Plans for economic adjustment to seismic hazards as

prepared by banking associations need to be examined
and utilized as appropriate by the Nevada financial
institutions.

The economic consequences of a major earthquake disaster
could be extreme both on a short and long term basis. The
State's financial institutions should develop contingency
plans to insure that necessary funds and credit would be
available for reconstruction and development activities.

Such plans should be responsive to the needs of not re-
creating conditions that led to the prior losses. A program
entitled "Risk Analysis and Management Program”, has been
developed by International Security Technolegy, Inc., and
may be useful in this effort.

The State's Natural Disaster Plan, Annex F, a part of
the State of Nevada Emergency Plan (SONEP), has recently been
revised and updated. The plan includes an analysis of the
earthquake hazards in the State but estimates of casualties
and damage are unknown. These estimates could be used as a
basis for coordinated Federal, State, and local earthgquake
response plans. The Panel has reviewed this issue, and it
was generally felt that forecasting damage and casualties may
be considered highly speculative. Instead, alternative mea-
sures based on effective mitigation and response should pro-
vide the necessary means of lessening the effects of a moder-
ate to severe earthqgquake.
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B. HAZARD MITIGATICN

Mitigation of earthquake hazards involves prevention of
new hazards and elimination of existing hazards as part of
an overall disaster preparedness response planning process.
The hazards may be related to unsafe structures, inadequately
designed or constructed utility systems or unstable geological
conditions. The hazards can be remedied by utilizing methods
of mitigation namely: building code requirements, the mapping
of geologic hazards, land use planning, zoning, insurance and
assessing of economic impacts. The objective of trying to
eliminate existing hazards will be large and should be
approached in a rational manner, concentrating first on the
most serious problems and then over time, gradually eliminating
the rest.

® Structures and their utilities should be inventoried

for earthquake response by local building officials,
public works officials, planning department personnel
and/or other gualified persons at relatively small cost.
The inventory should start with the following types of
buildings: 1) Vital; 2) Critical; 3) Crucial; 4) Danger-
ous (old, overhanging facades, unsound parapets, etc.).

It is suggested that the remedial process could be key-
ed into the building permit process of local building depart-—
ments. Permits for remodeling could be used as the trigger
for correcting deficiencies.

It is further suggested that the unsafe situation of ex-
isting dangerous structures can be partially mitigated by the
local jurisdictions charging an annual rental fee (added to
the property tax?) for the protrusion of structures and ap-
purtences into the public space. Currently, building founda-
tions falling within the public way are charged a fee by some
jurisdictions. The use of public way, particularly air space
by building facades, signs, etc., could be similarly and ap-
propriately charged annually.

Building codes represent minimum design and construction
standards intended to ensure public health and safety. In
this regard, the Panel has concerned itself primarily with
those structures and facilities that affect large numbers of
people and which might be considered vital, critical, or
crucial, or dangerous in the event of an earthquake disaster.
The definition being used by the Panel of these four terms
(vital, critical, crucial and dangerous) is presented in Ap-
pendix C. Types of facilities that fit into each category
are also presented. The Panel has identified major issues
related to codes, gualifications, the lack thereocf; and
their implementation.

-
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Local and State governing bodies need to adopt and
require enforcement of the seismic provisions in

the latest edition of the Uniform Building Code as
published by the Internaticnal Conference of Building
Cfficials.

Most, but not all, of the major political subdivisions
in Nevada have adopted the Uniform Building Code (UBC) for
control of building construction. However, each entity has
adopted it with exceptions and thus it is not uniformly ap-
prlied. The State Public Works Board also uses the UBC. There-
fore, the Panel believes that, at a minimum, the State should
itself adopt and require local entities to adopt the seismic
provision of the UBC.

® There is a lack of seismic design standards for

both public and private utilities and a lack of
seismic performance criteria for critical facili-
ties which should be remedied.

The Uniform Building Code covers most, but not all struc-
tures. It does not address "systems"™ or utilities such as for
water or electricity distribution. The degree to which seis-
mic standards are applied to utilities varies tremendously de-
pending upon whether it is public or private and which agency
or agencies provide regulatory authority. Development of such
standards is beyond the scope of the Panel's charge. The
quesion at hand should be more thoroughly addressed and
remedial measures suggested.

¢ Local and state governing bodies need to require all
buildings and structures erected in their areas, ex-
clusive of state-owned buildings, to be inspected during
construction by the building inspection unit within
that jurisdiction.

Local review and advisory boards need to be authorized
and established to examine and inspect sites and
buildings that fall outside the expertise of the

local building department.

A structure designed to meet seismic criteria will not
meet those standards without proper construction practices
and careful implementation of the design configuration. For
this reason, careful inspection is required. However, it is
the Panel's observation that too often this inspection is not
carried out. A related concern of the Panel is the degree to
which local inspectors are qualified. This latter problem is
further addressed under the heading of "Education®.
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® Local and State governing bodies should require all

plans for structures to be used as vital, critical,
or crucial facilities to be designed by licensed
architects or engineers, and further that all ap-
purtenances to these facilitiesg be designed by
licensed engineers.

Local and State governing bodies should require all
sites and routes for vital, critical, crucial and
dangerous structures to have a geological investi-
gation by a licensed geologist or englneering geo-
logist prior to the initial or remodeled design.

For facilities falling into these categories that affect
the safety and well-being of large numbers of people it is im-
portant to insure that seismic concerns are addressed by qual-
ified individuals.

On-site geological surveys and appropriate seismic
hazard interpretations are needed for all existing
and proposed critical facilities within the State.

Design of critical facilities on the basis of using large-
scale maps depicting "seismic risk zones" is inadequate. Act-
ual on-gite investigation of seismic hazards is needed to insure
integrity of such structures in the event of an earthquake.
Studies of existing facility sites for which this was not done
should be undertaken to allow design and implementation of re-
medial measures.

Site specific studies are essential for evaluating seismic
hazards prior to the approval of plans and designs especially
with regard to critical and vital facilities. The State should
therefore insure and maintain technical and professional stan-
dards of persons responsible for evaluating geologic and seis-
mic hazard related conditions. The Panel found that not all
geclogists or engineers are trained in this somewhat techno-
logically new and specialized field. Geologists, geophysi-
cists and engineering geologists must be qualified for on-site
analysis of geologic hazards. The following findings have
precipitated from Panel discussions regarding the question of
qualifications:

There is a need for the State to require that geo-
logists, geophysicists and engineering geologists
be tested and certified to perform site specific
studies for geologic hazard assessment, and a pro-
gram for certification is needed.

—DDm



® The qualifications of the professionals who make
and interpret geological surveys should be under
the surveillance of a state agency with authority
to grant licenses.

The Nevada Bureau of Mines and Geology seismic hazard
mapping program appears to be of excellent gquality but 1t is
seriously underfunded and under-staffed. To date, only three
such maps have been issued, and four others are in various
stages of preparation. In the long run, one of the most ef-
fective means of reducing seismic risks lies in adoption of
adequate land use plans, and to accomplish this requires avail-
ability of these types of data. Given the rapid rate of pop-
ulation growth and urbanization in Nevada, the time for devel-
opment of such plans is now, if in fact not overdue.

The mere preparation of a seismic hazard map must not be
interpreted as development of policy. Policies based on these
data must be formulated by the appropriate agencies. Not to
do so places an inappropriate burden and responsibility on
the scientists who collect and interpret geologic hazard data.
Measures needed to improve this situation are as follows:

e Mapplng represents the scientific data base for de-
cision making and policy development, but must not
be directly identified as policy because that is
the domain of appropriate governmental units (i.e.,
cities, counties and the State).

® The State of Nevada should substantially increase
the next biennial appropriation to the Nevada Bureau
of Mines and Geology and authorize 1ncreased staff
for the express purpose of accelerating the Bureau's
seismic hazards mapping program.

An estimate of costs that will be required to bring
this mapping program up to an acceptable and realistically
accomplishable level was prepared by the Director of the
Nevada Bureau of Mines and Geclogy at the request of the
Panel. {Sece Appendix }

% There is a need to revise NRS 278.160 to make man-
datory, on a state-wide basis, the seismic hazard
element of local comprehensive land use plans.

Appropriate land use controls can significantly reduce
the creation of new earthquake hazards. However, the develop-
ment of these plans will place additional burdens on local
political subdivisions and the State should thus consider pro-
viding necessary technical assistance through the State Land
Use Planning Office. FEffective and timely implementation of
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seismic hazard plan elements will also be dependent upon the
degree to which the State bolsters the current seismic hazard
mapping program at the Nevada Bureau of Mines and Geology.

* Reduction of earthquake hazards would be advanced
if the State of Nevada adopted "Alquist~-Priolo”
type legislation but with full cognizance and advan=-
tage of California's difficulties in implementing
some provisions of that act.

Among other things, the Alquist-Priolc Act requires de-
lineation of special study zones with high seismic risk and
in those zones requires specific geological engineering stud-
ies and local authority evaluation with respect to real estate
development of structures for human occupancy. This Act should
be examined in terms of its application to Nevada and recom-
mendations concerning a similar Nevada program should be con-
sidered. (Introduction to Alquist~Priolo Geologic Hazard Zones
Act, California S.B. 520, See Appendix p }.
® A thorough study is needed of the potential role of
insurance in the problem of hazard reduction and of
the political and economic implications of alterna-
tives to the current system of voluntary earthquake
insurance.

Earthquake insurance is available in Nevada by either ex-
tending the fire insurance policy or by converting the fire
policy into an earthquake policy. Approximately $35,000 in
earthquake premiums was reported in 1977 for Nevada. When
compared to the amount of premiums paid for other types of
property insurance in the State, approximately 53.8 million
dollars, the earthquake coverage is negligible.

The question of insurance is closely related to that of
seismic hazard land use planning elements. This type of ap-
proach has heen adopted in the area of flood hazard reduction
and may be equally applicable to earthquake hazard mitigation.
This approach and others are presented in Appendix E.

A large earthquake that occurs in the middle of Nevada
is a scientifically interesting geclogical phenomena. If that
same earthquake were to occur in one of our major urban areas
it would represent a serious soclial and economic disaster.
Major earthguakes are low probability events and as such have
recelived little attention in our State despite their catastro-
phic nature. With the rapid rate of urbanization being ex-
perienced in Nevada the potential for serious damage is in-
creasing proportionately. Aside from attempting to institute
sound land use practices that take cognizance of the hazards
and construction of safe structures a great deal of emphasis
has recently been placed on the potential for predicting major
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earthquakes. The potential ability, which is probably about

ten years

in the future, to predict an earthquake raises some

significant socio-economic problems and concerns. For this
reason the Panel has devoted a fair amount ¢f time to the topic
and offers the following findings without further comment:

The highest priority in responding to earthquake pre-
diction should be assigned to saving lives, with
secondary attention to minimizing social and econ~

omic disruption and property loss, provided the costs
of specific measures are within the limits that society
is willing to accept.

Prediction should be used in conjunction with a com-

plete program of earthquake hazard reduction, and not
as a substitute for any of the procedures in current

use.

High priority should be assigned toc develop a stand-
by anticipatory research capability to be utilized

as future earthquake predictions are issued. The
standby research plan should include comprehensive
examination of the social, economic, legal, and
political effects of the prediction and of the actual
qguake.

Continuing investigation should be made of experiences
in utilizing earthgquake prediction in countries such
as Japan, the Soviet Union, and China, and of the
effect of introducing prediction technology in other
countries, such as developing nations where earth-
guake risk is high.

As an essential feature of advance planning, legal
determinations and clarifying legislation ought to

be sought to minimize the legal ambiguities that
otherwise will hamper officials in making constructive
response to earthquake prediction.

Prediction should be developed, assessed, and issued
to the public by scientists rather than by political
officials. Procedures need to be developed to in=-
sure the free and timely flow of information concern-
ing predictions to all segments of the public. Leg-
islation may be required to assure that information
that an earthquake will occur at a given location

and time will be made available to the general public
in an appropriate manner.

Circumstances influencing the credibility of earth-
quake predictions and warnings, and technigques for
improving their credibility, need more careful study.

Scenarios have been developed which reflect public
reaction to an earthguake prediction and these should
be studied further by successor groups to this Panel
in order to fully evaluate the socio-economic effects,
not only of predictions, but of the occurrence of
actual earthguakes.

-2 H e



C. EDUCATION AND INFORMATION

Various sectors of Nevada's populace need certain kinds
of education, training and information before they can under-
stand, prepare for and respond effectively to the threat or
occurrence of a major earthquake. Local elected and appointed
officials need an adequate knowledge of the seismic problems,
so that they understand the need for appropriate mitigation
measures and emergency response plans. A basic premise is that
all residents should have an appreciation and awareness of the
fact there are earthguake hazards in Nevada and should know
how to respond in the event of a disaster. The building in=-
spector or plan checker must have adequate training to ensure
that structures meet code requirements. And the structural
engineer or geophysicist must have the professional knowledge
to design facilities or carry out studies that ensure public
safety. The Panel has to this point concentrated its efforts
on the public information aspects of seismic hazard mitigation.
There is a recognized need to improve the qualifications of
individuals in most public works and building departments
throughout the State, however, the Panel has not had the op-
portunity to examine means by which the necessary training
might be implemented. Another observation is that in Nevada
there are many engineers, engineering geologists, and geo-
logists and geophysicists whose professional education was
received at universities where seismic hazards, seismic design
and related topics are not a major consideration within the cur-
ricula. There is a need to assure that the professional ed-
ucation of these individuals is adequate to properly deal with
the seismic risks inherent in Nevada. Beyond these latter two
concerns all the Panel's conclusions at this point deal with
public information.

® There 1s a need to develop professional and tech-
nical education and training programs to assure that
seismic hazards are appropriately dealt with at these
levels.

Continuing education programs are a necessary part
of every professional's career to update and maintain their
knowledge with respect to new technological developments.
Training is also a vital aspect of assuring that individuals
in the technical ranks are capable of properly discharging their
responsibilities. 8Sericus consideration will have to be given
by the educational community, basically the University System,
in developing curricula and programs to meet recognized needs
in the seismic hazards area.

® Production of a film or television tapes depicting

Nevada's earthguake problems with some emphasis on
safety tips would be useful.
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The people of Nevada would better understand the earth-
guake problem in this state if there were a media presentation
depicting Nevada. In the past, emphasis has been placed on
California's historical events, faults and research endeavors
leaving Nevada residents to believe the earthquake problem
belongs solely to California.

® A portable demonstrator (trailer) equipped with seis-
mic demonstrations, exhibits and brochures to be shown
in shopping mall parking lots, schools, exhibits,
conferences, etc., would be effective for providing
public awareness.

A mobile demonstrator would be a useful mechanism in dis-
seminating information while creating an interest in the science
and technology of earthquakes and related hazard phenomena.
Resource information and visual models are available from the
Nevada Bureau of Mines and Geology, the UNR Seismological Lab-
oratory and other federal and state agencies. A mobile demon-
strator, for example, could be equipped with geologic¢ hazard
and epicenter maps, instrumentation models, low-sun-angle aerial
photographs (used for fault interpretation), shake-table de-
monstrations, etc. ‘A mobile presentation would be especially
useful in rural areas.

®* An "Earthquake Park(s)" could be developed that de-
picts prehistoric and historic seismic activity for
use by students and the general public as part of the
Nevada State Parks System.

Because of Nevada's unique geologic characteristics, cou-
pled with enthusiasm for public outdoor recreation, the Panel
has discussed such a potential program with the State Division
of Parks together with the possibility of initiating a seismic
hazard interpretive program. A need has been expressed for
preserving a portion of the Genoa Fault (bordering the eastern
slope of the Sierras) for scientific research as well as for
educational purposes. Development and quarrying operations
are slowly covering up or altering the nearly perfect exposures
that indicate direction of fault movement and degree of dis-
placement. The close proximity of this fault to Northern Nevada's
urban areas provides the stage for geoclogy field trips and,
if presented in a manner appropriate for public inspection,
the results may be very favorable.

® There is a need for an “"Earthguake Disaster Awareness
Week" to include public service announcements, a com-
munity disaster exercise, school participation (earth-
guake drills, films, slide, brochures and demonstra-
tions) and emergency preparation review of public
(city, state and federal), and privately-owned fac-
ilities {hotels, warehouses, etc.).
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Often there 1is a lack of concern on the part of the public
for low-frequency events such as major earthquakes. An Earth-
quake Awareness Week, held annually, might be an effective
method by which the media (newspapers, radio, television and
films), schools and public and private agencies and institu-
tions serve in a coordinated effort of disseminating informa-
tion - information that can be instrumental in saving lives
in the event of a major earthquake.
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D. RESEARCH AND DATA COLLECTION PROGRAMS

Existing Programs

Basic research is being conducted into many aspects of
active faulting and geotechtonics, seismology, seismic
regionalization, strong earthguake motion, and earthquake
design. This research is largely being conducted by University
of Nevada personnel within the departments of Civil Engineering,
Geological Science, the Seismological Laboratory and the
Nevada Bureau of Mines and Geology. Nearly all of this
research has been supported by intermittent Federal funding
with widely varying funding levels and changing missions or
goals. Most federal support is for research; federal support
of data collection is limited or non-existent. In Nevada,
there are major gaps in present fields of research.

Data collection for evaluation of regional seismic
hazard and strong earthquake motion has improved greatly in
recent years, but is still almost entirely dependent on
federal funding mainly for specialized seismclogical studies.
There is no single agency responsible for compiling and
evaluating statewide data 'in a systematic, long-term program.
Federal agencies provide support to operate seismic networks
for specific research goals, but tend to regard the operation
of regional networks as a state responsiblity. Currently,
the Seismological Laboratory operates a modern seismological
network and strong motion stations in northwest Nevada, but
adequate coverage of southern and eastern Nevada is lacking.

Need for Future Research and Data Collection.

Advances in our ability to understand earthquake mech-
anisms and hazards have come through scientific research and
data collection. Earthquake prediction research is still in
an embryonic state of development and is primarily supported
at the national level. Much more research is needed not only
in the area of earthquake prediction, but also in engineering
design, human response to disasters or disaster predictions,
institutional mechanisms to cope with earthquake hazards,
disaster relief and many related topics. Support of such re-
search programs at a modest level is within the scope of State
and local jurisdictions. The Panel's principal finding is that:

® There is a need for the State of Nevada to plan
and support a long-term integrated program of basic
and applied seismological research and data collect-
ion. '
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The basis for assessment and evaluation of earthquake haz-
ards, and eventually prediction, lies in the develcpment and
maintenance of a reliable data base on geological and seismo-
logical conditions, events, and phenomena. In this regard,
there are three elements of primary concern stated below:

® The State of Nevada needs a permanent, state supported
basic seismic network to provide uniform coverage of
earthquakes in the State, with capability for rapid
epicenter and magnitude determination.

Earthgquake epicenter locations, magnitudes, and ground
acceleration are basic data in the study of seismic hazards,
and the rapid determination of those factors are important to
alert Civil Defense and other disaster agencies of changes in
activity that could warn of an impending large earthquake.

The University of Nevada, Reno, Seismological Laboratory now
maintains a limited seismograph network focused on northern
Nevada. However, over 85% of the support for that effort is
dependent upon Federal grants and contracts, and the program

is therefore subject to the uncertainties and vagaries of shift-
ing Federal Programs. The Panel believes that this program
should be strengthened through greater State participation

and support. The Director of the Seismological Laboratory has
prepared a statement of what could be accomplished with greater
state support. (Appendix F)

There is a need for the State of Nevada to promote

the development of an adequate statewide strong motion
instrumentation and analysls program for major or
structures for various types of ground and bedrock
conditions.

Strong motion instruments provide a record of the res-
ponse of structures to earth motion induced by earthquakes.
This record integrates factors of the structural design, local
so0il and bedrock condtions, and the magnitude and duration of
ground motion. These data are important to the design of seis-
mically safe structures,; analysis of structural damage follow-
ing an earthguake, and the study of geological and geophysical
factors important to seismic hazards. The Uniform Building
Code requires installation of strong motion instruments in
buildings of certain size and in consequence many have been
installed in the Renc and Las Vegas areas. However, the in-
discriminant requirement for these is ineffective in terms of
assuring appropriate geographic distribution. A related pro-
blem is associated with the qualifications of individuals res-
ponsible for selection of the type and quality of instruments,
since the UBC is silent on this important factor. Further-
more, there is no program for maintenance of instruments or
analysis of the data. A program is necessary to make this
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a fruitful endeavor. It has been suggested that such a pro-
gram could be financed through a surcharge on building permit
fees to assure equitable distribution of costs.,

® Significant benefits would be realized if the State
of Nevada established a public repository for arch-
iving basic geclogical, geotechnical, and geophysical
data deve10ped to assess seismic hazards or design
criteria in relation to construction and bulldlng
activities.

The siting or design of buildings or other structures gen-
erally involves study and investigation of the site to detect
presence of earthgquake faults, or to determine soil conditions.
This generally involves shallow borings to determine soil pro-
perties and, in the case of major structures, can include trenching
to locate and log faults, and seismic velocity studies. All
of these data are critical to increasing our general know-
ledge of seismic activity and assessing earthquake hazards.

A large amount of valuable seismic hazard data is being devel-
oped by consultants on a day-to-day basis in support of all act-
tivities. The preponderance of these data, contained in con-
sultant reports, never enter public domain even though they are
developed to support activities for which government permits

are required. On the other hand, a precedent exists in the
State Water Law related to "well logs"™ for requiring submittal
of such types of data for use by the general public.

There is no single agency responsible, or active in col-
lecting, evaluating, and compiling statewide or regional data
in a systematic, long-term program. Federal agencies regard
this as a state responsibility.

The proposed center should be established, and a mechan-
ism is needed to make data publicly available to enhance our
mitigation of seismic hazards. The Nevada Bureau of Mines
and Geology should be charged during the coming biennium
with developing and efficient mechansism for getting the
data and developing "rules and regulations"” pertalnlng to
the types and format for data submission.

Geotechnical studies made to discover information relative
to earthquake and seismic risk or hazard, or earthquake engin-
eering design data from which interpretations and conclusions
are formulated, should be provided to the Center. Such data
should include, but not be limited to, fault maps, exploratory
trench profiles and cross-sections, test borings, and geophysical
base data such as seismic refraction or reflection records.

Data related to mineral, oil and gas, and geothermal resources

or exploration can be depositied in the Nevada Bureau of Mines
and Geology general data files at the discretion of the ori-
ginator. ©0l1d data should be subject to inclusion and furthermore,
contributors of data should not be held liable for any subsge-
gquent use of that data. The mechanism and related rules and
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regulations should be subject to public hearing before their
adoption. Funding during the first two years should cover only
the cost of the above items. Implementation funding should

be delayed until such time as an operable program is defined.

Research Priorities

To date, the State has had minimal participation in a
number of research areas that are critical to an adequate pro-
gram of earthquake hazard reduction in Nevada.

Foremost among these is the statewide seismic network which
has, over the last 15 years, received support primarily from
federal research contracts and has therefore been subject to
continual shifting of priorities within the federal program.

A second program of vital importance is the strong motion
instrumentation program which, at the present time, lacks central
direction or State funding. Other areas of the overall research
program in order of their priority are: acquisition of high
resolution aerial photography and archiving of basic research
data.

The State of Nevada should support a permanent, basic
seismograpic network operated by the Seismological
Laboratory to provide statewide coverage of earthquake
epicenters and Richter magnitudes to be telemetered

to the Laboratory for rapid and effective analysis

for disaster evaluation and response, and archiving
for detailed or specialized studies.

The State should support a program of strong

motion instrumentation of major or vital engineering
structures, and of various types of ground and bed-
rock conditions on a statewide basis to develop an
adequate strong motion program.

® The State should initiate, perhaps with the federal
government and adjoining states, a program of remote
sensing data including high resolution photography
with low-sun angle U-2 photography that will assist in
mapping and evaluating the distribution and character-
istics of active faults, and stable tectonic blocks
of Nevada.

Basic geological data should be archived to prepare

an integrated State of Nevada program of research

and data collection that will provide essential earth-
quake information and analysis that will satisfy local
and statewide needs.
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E. COMMUNICATION AND COORDINATIOHN

Prior to creation of the Ad Hoc Panel there was no state
or local entity or program providing communication and coordin-
ation with respect to seismic hazards or, in fact, addressing
the full spectrum of seismic hazards. The Nevada Civil De-
fense and Disaster Agency had a limited program that
addressed natural hazards disaster planning and largely through
the efforts of a single individual, provided programs to ele-
mentary schools around the state. Within the University, the
Bureau of Mines and Geology, the Seismological Laboratory and
Civil Engineering Department, all had specific programs deal-
ing with seismic hazard mapping, seismographic network and re-
search, and seismic structural research, respectively. Most
of these efforts, while important, were disciplinary in nature.
Basically, the Civil Defense program was the only program that
involved individuals from different governmental levels.

The Panel provided the first effort that brought together
the many interested disciplines, governmental levels and the
private sector to address the seismic hazard problem. This
interdisciplinary mixing of individuals with different respon-
sibilities served to expose the severe lack of coordination
and communication. As well, it brought to light numerous pro-
blems that should be addressed and rectified to enhance public
safety in a potentially disastrous earthguake.

It is the Panel's firm conviction that the State of Nevada
must establish some sort of coordination vehicle to enhance
the effectiveness of all exisiting relevant programs and to
identify and promote needed new initiatives. To this end the
Panel has developed draft legislation to establish a "Nevada
Seismic Safety Council®. This draft legislation (See Appendix
A ), 1s patterned after Utah's legislation which in turn used
California legislation as a moedel. In both Utah and California,
the established seismic safety groups have served to effec-
tively provide coordination and leadershp. These groups have
not attempted to usurp existing agency programs, but rather
have strengthened and supplemented those efforts. The same
affect can and should be possible in HNevada.

Not only is there a very real need for such a "council®
to address Nevada problems, but also to provide a focal point
for communication and coordination with other states and the
federal government. In March, 1979, a "Western States Seismic
Safety Council” was created at a joint meeting of seismic safe-
ty officials from California, Nevada, Utah, Arizona, Montana,
Washington and Colorado. The object of the WSSSC is to pro-~
mote cooperative programs and provide a more unified front to
deal with Federal agencies and programs, not only to hold off
undesirable programs but to mold necessary activities.

Because of the Panel's perception of the need for a seis-
mic safety focal point, they reiterate the following:
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* The State of Nevada should establish an indepen-
dent and interdisciplinary Seismic Safety Council
to continue the efforts initiated by the Ad Hoc Panel
on Seismic Hazards Mitigation.

In as much as the 1979 Nevada Legislature adjourned with-
out addressing the gquestion of seismic hazards or holding
any sort of hearing on the above recommendation, the Panel
strongly urges as an interim measure, that Governor List of-
ficially continue the Ad Hoc Panel. Formal continuation should
provide the Panel with authority to seek Federal or other funds
to support its activities.
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F. NEEDED LEGISLATION

In addressing the question of earthquake hazard reduction,
the Panel considered several programs which will require enabl~
ing legislation or legislative direction for program develop-
ment and implementaticn. Many of the items have been discussed
in previous sections of this report and are highlighted as follows:

® The State of Nevada should establish an independent
and interdisciplinary Seismic Safety Council to con-
tinue the efforts initiated by the Ad Hoc Panel on Seismic
Hazards Mitigation.

This Council should have broad representation on both a
disciplinary and functicnal basis and, because of the cross-
cutting nature of Seismic Hazards, should be independent
from any agency currently dealing with aspects of the problem.
The need for such an entity is not now being met by any
state organization other than the Ad Hoc Panel. The Panel
has developed a draft of legislation for consideration by
the Governor and Legislature for implementing this recom-
mendation. The legislation adopted by Utah on this subject
at this time appears to be a good model and has formed the
basis for the Panel's draft. The proposed Act is included
as Appendix A of this report.

® The 1981 Session of the Nevada Legislature should
revise NRS 278.160 to make mandatory, on a state-
wide basis, the seismic hazard element of local com-
prehensive land use plans.

There is virtually no legislation within Nevada Revised
Statutes that addresses the problem of seismic safety or hazards.
The sole exception to this statement seems to be NRS 278.160
which allows for development of "seismic safety®™ as part of
county or city general land use plans.

The Panel believes that the seismic hazards of Nevada are
of sufficient concern to warrant the mandatory preparation of
seismic safety plans. The Panel recognizes such a requirement
will place burdens on some jurisdictions that may necessitate
State assistance of both a technical and financial nature.
Ability to prepare such plans, however, will be dependent upon
availability of basic geological and seismological information
and data that define the nature and extent of seismic hazards
in any given locale. These data are not now available for
the vast majority of the State's urban areas. This problem
is the subject of the following proposed legislative considerations:

® State legislation is needed to require local

jurisdictions to adopt the seismic provisions of the
Uniform Building Code.
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® Nevada should provide enabling legislation to
establish a State entity with responsibility for
a uniform system of strong-motion and seismicity in-
strumentation and the needed monitoring of such. A
fee structure should be explored to provide a basis
for long-term financing of installation, operation
and maintenance of instrumentation systems for seis-
micity and strong motion. (See Appendix G)

® Legislation is needed to provide a registration or
certification program to assure that gqualifications
are established for professionals charged with ad-
dressing seismic concerns.,

¢ Legislation should be devised affording liability
protection for the Governor and other State and local
officials charged with responsibility for issuing
warnings regarding impending seismic events.
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G. EARTHQUAKE PREDICTIONS AND WARNINGS

There are two barriers to effective prediction of
earthquakes and dissemination of warnings to the public.
The first obstacle is technololgical: at present there are
no accurate and consistent methods for predicting seismic
events. The State of Nevada can do very little to overcome
this problem aside from encouraging further University
System research. The State should also cooperate with the
U.S. Geological Survey and other scientific organizations
which might provide information, however tentative, about a
possible seismic event in Nevada.

The second obstacle to a system of earthquake prediction
and warning is legal deterrence. Simply put, the present
system of liability discourages reputable scientists and
public officials from issuing warnings that may prove to be
inaccurate. The recent trend of court decisions is to
assess damages against local and state governments that were
once immune from suit. Such liability results from a new
found disregard for the "Act-of-God" defense, higher standards
of care for public officials, and a desire to spread the
catastrophic effects of individual loss among the general
public., For these reasons it is no longer safe to ignore
the problem of earthquakes; governmental bodies must make at
least a minimal effort to mitigate seismic hazards.

To encourage responsible and constructive government action
it is absoclutely necessary to create a form of immunity for
state and local officials and any reputable person who supplies
data to them. It is also vital to establish a system for eval-
uation and dissemination of earthquake predictions.

As a preliminary step in establishing a system for seismic
prediction and warning, the Panel offers the following:

¢ The State of Nevada should establish a procedure
whereby (1) responsible scientists, engineers, and
other persons can furnish data concerning a potential
seismic event to a single agency, (2) those data
can be evaluated by qualified persons to determine
when and whether a warning should be issued to the
public, and (3) the person or agency responsible for
issuing the warning and the means of giving warning
are clearly delineated.

® The State Legislature should enact a law pro-
viding immunity to the State, its agencies and of-
ficials, and all other persons involved in the system
established for prediction, evaluation and warning.
Such immunity would absolve these persons and entities
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from legal liability for personal injury, death or
property damage (including injury to commercial and
business interests) caused by the issuance or non-
issuance of an earthquake warning. Immunity would

also extend to any acts or omissions involved in fact
gathering, evaluation, and other activities leading up to
issuance or non-issuance of a warning.
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Appandix A

AD HOC PANEL CN SETSMIC HAZARD MITIGATICN
PROPOSED SEISMIC SAFETY LEGISLATION

1975

AN ACT RETATING TO SEISMIC SAFETY:; PROVIDING A STATEMENT OF PURPOSE;
CREATING A SEISMIC SAFETY COUNCIL; ESTABLISHING CURRENT MEMBER-
SHIP, DUTIES, TERMS CF (OFFICE, ADMINISTRATIVE ORGANIZATICNS AND
QOMPENSATICN; AND APPROPRIATING FUNDS FCR PURPOSES (F THE
COUNCIL.

The People of the State of Nevada, represented in Senate and Assembly,
do enact as follows:

Section 1. The legislature finds that & preponderance of evi-
dence indicates that most communities in Nevada are in a high seismic
risk area. There is a pressing need to provide a consistent policy
frameswork and a means for educating the public and private sectors.
There must be a means of coordinating the earthquake-related programs
of agencies at all governmental lewvels and their relationships with
elements of the private sector involved in practices important to
seismic safety. This need is not now being met by any state govern-—
ment organization.

Section 2. There is created a state seismic safety council,
which shall report annually to the governor and the Iegislative
Council Bureau on its findings and recommendations relating to earth-
quake hazard reduction.

Section 3. (1) The council shall consist of 16 members appointed
by the goverror. The seigmic safety council shall elect biennially
fram its membership its own chairperson and vice-chairperson and may
replace them with other menmbers by majority vote.

{(2) The council shall adopt by-laws to govern conduct of the
business of the council.

Section 4. The governor shall appoint one mamber =sach from the
Senate and the Assembly of the Nevada Legislature, one member each
from lists supplied by the Nevada League of Cities and the Nevada
Association of County Camissioners, and shall appoint the director,
Seiamological Taboratory, University of Nevada and the director,
Nevada Bureau of Mines and Geology. Nine members of the council shall
be appointed by the governor, one sach from the fields of geology, geo-
logical engineering, civil engineering, structural engineering, archi-
tecture, planning, public utilities, socio-econamics and emergency pre-
paredness. Where appropriate these appointments should be made from
lists sclicited from the concerned professional organizations or
societies. One member shall be appeointed fram the public at large.
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Section 5. (1) The members of the seismic safety council shall
serve without carmpensation but shall receive the travel and subsistence
allowances fixed by law for state officers and employees.

(2) The council shall meet at least quarterly and additionally as
scheduled or at the call of the chair.

Section 6. 'The council in the discharge of its responsibilities
may:

(1) Apply for, receive and disburse grants, contributions and
appropriations from public agencies, private foundations, individuals,
or any other source to carry out provisions of this act;

(2) Appoint committees from its membership, appoint advisory
committees from interested public and private groups, and appoint ex—
officio members, who shall not be entitled to vote, to advise the
ooundil;

(3) Contract for and employ, with the approval of the State
Budget Director, any professional services and research required by
the council or required for the performance of necessary work and
services, which in the council's opinion, cannot be satisfactorily
performed by its officers and amployees or by other state or federal
or local government agencies;

(4) Sponsor, organize and hold on its cwn or in cooperation with
other organizations such seminars, conferences or meetings that will
further the goals of improving seismic safety and reducing earthquake
hazards. :

Section 7. An executive director shall be appointed by the council
and be responsible for managing the affairs of the council subject to
the direction and policies of the council. The executive director shall
appoint such employees as may ke necessary to carry out the functions of
the couwncil.

Saction 8. The council shall be responsible for the following in
connection with earthquake hazard reduction:

(1) Providing for the governor a review and analysis of the
scientific basis and validity of earthquakes predicted for Nevada by any
governmment agency, individual scientist or other person. Such review and
analysis shall be provided before notification to the public by the
governor or a predicted earthquake or the issuance of an earthquake
warning;

(2) Suggesting goals and priorities in the public and private
sectors;

(3) Requesting appropriate state agencies to devise criteria to
pramote seismic safety;

(4) Recammending program changes to state agencies, local agencies
and the private sector where such changes would reduce earthquake
hazards.

(5) Recammending (a} methods for improving building standards
and campliance with standards; (b) siting and design policy for im-
portant facilities such as power plants, natural gas storage reser-
voirs, dams, water and waste water facilities, hospitals, and schools;
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(c) methods and policies for the delineation of fault zones for which
special investigation, regulation and reporting procedures may be
required.

(6) Recoammending training to improve the campetence of special-
ized enforcement and other technical personnel.

(7) Assisting the coordination of seismic safety activities of
government at all levels , and the private sector.

Section 9. The council shall:

(1} Review state budgets and recelve information concernirng
proposals for earthquake-related grants and advise the governor and
legislature thereon;

(2) Review proposed earthquake—~related legislation, advise the
governor and legislature concerning such proposals, and propose needed
legislation; :

(3} Recommend the addition, deletion, or changing of state and
federal agency standards when, in the council's view, the existing
situation creates an undue seismic hazard, or when new developments
would pramote seismic safety, and conduct public hearings, as deemed
necessary, on the subjects.

Section 10. All officers, boards, camnissions, councils, depart-
ments, divisions, bureaus, districts and any other unit of govermment,
including the politicAl subdivisions of this state, shall upon request
of the state seismic safety council provide the council with any infor-
mation they may have concerning any aspect of seismic safety and earth-
quake hazard reduction and shall otherwise cooperate in every possible
manner to assist the council in carrying out its duties under the law.

Section 11. There is hereby appropriated for purposes of this
act a sum of ninety thousand dollars for fiscal year 1979-80 and a sum
ninety-eight thousand dollars for fiscal year 1980-8l.

Section 12. This act becomes effective upon passage.

Section 13. This act expires by limitation on June 30, 1985.

The terms of all 16 members appointed shall expire June 30, 1985.
All appointments shall be made before July 1, 1379. Any vacancies

occurring shall be immediately filled by the appointing power for the
unexpired portion of the term.
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10.

1.

12.

13.

14.

15I

16.

PROPOSED NEVADA SEISMIC

SAFETY COUNCIL MEMBERSHIP LIST:

Member from Leaque of Cities

County Commissioner
Director Seismological Lab

Architect (A.I.A.)

Director of Nevada Bureau of Mines and Geology

Civil Engineer
Geological Engineer

Planner

Utilities/Lifeline Representative

Emergency Preparedness
State Senator

State Assemblyman
Sociologist/Econamist
Geologist

Structural Engineer

At Large
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Appendix B
Earthaquake Hazavrd Mapping Program
Funding Statament

developed by
Nevada Bureau of Mines and Geology

The purpose of this statement is for accelerating earthquake hazard
related studies. At present, earthquake hazard studies are generated
through three sources:

1. State—supported, N.B.M.G. activities.

The N.B.M.G. Engineering Geologist dewvotes part of his time to
producing geclogic and earthquake hazard maps as part of the
Environmental or Urban Folio Program. Annual Cost = $13,000
{(salary and operating}.

2. State—supported, U.S. Geological Survey activities.

The N.B.M.G. directs and supervises a co-operative cost-sharing
program with the Branch of Western Envirommental Geology, U.S.
Geclogical Survey, for the production of geologic and earthquake
hazard maps. Annual cost = $25,000 (State Funds)

$25,000 (matching U.S.G.S. Funds)

3. Federally—supported, N.B.M.G. activities.

The N.B.M.G. has for several years received U.S5.G.5. Earthquake
Hazard Reduction Grant monies. This money supports several
months of earthquake hazard work by the N.B.M.G. Research
Associate, but is granted to us only on an annual basis and
has no guarantee of continuing in the future.
Annual cost FY 77-78 = $28,000 (Includes overhead which is

FY 78-79 = $44,000 not available to do the work).

mnn

If the Nevada Bureau of Mines and Geology were to accelerate the production
of earthquake hazard data, a significantly lardge increase in funding would
be necessary. The attached list of quadrangles is considered a minimam
degree of coverage for the urban areas of the State, and the producticon

of geologic and earthquake hazard maps for these quadrangles will cost
approximately $1.72 million. To accomplish this within the 4-year period,
which appears unrealistic, it may be more beneficial to use a more long-
range program, or {less satisfactorily} to cut the number of quads.

As the attached cost estimates indicate, each geologic and earthquake
hazard map will cost about $20,000. Each geologic map will require 6 man
(geologist)=-months and each hazard map 4 man (geologist)-months for comple-
tion. These maps are nomally done in pairs (i.e., a geologic and a deriv-
ative hazard map for the same quad}, but it may be more productive to
concentrate on producing geologic maps first since they contain a major
portion of the data eventually placed on the hazard map, and users could
develop their cwn hazard maps.

The Director of the Bureau of Mines and Geology feels the best approach
would be to have a long-term program —— one additional geologist -— rather
than a very expensive crash program. And maybe cut down the number of
quadrangles covered.
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In addition to the urban geologic mapping, studies should also he
pramoted on a regional basis. This research can be group into two categories:
1) regional mapping, and 2) topical studies. The funding requirements for
these projects are listed on the attachments. Both categories would each
require one new geologist position on a permanent basis.
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Cost Estimate for One Geologic Map

1. salary
Geologist - 6 mos. @ $1850/mo. $ 11,100
Drafting 1,800

2. atin
Vehicle and Per Diem 60 field days @ $75/day 4,500

3. Supplies
Topographic bases, aerial photographs 300

4. Printing 1,400

Total cost per map = $ 19,700
One—-time capital outlay:
1 wvehicle per geologist Approx. $ 8,000

Cost Estimate for One Barthguake Hazard Map

1. Salary
Geclogist — 4 mos. @ $1850/mo. $ 7,400
Technician - 2 mos. @ $1000/mo. 2,000
Drafting 1,800

2. Operating
Vehicle and Per Diem 60 days @ $75/day 4,500

3. Field Expenses

Trenching, age-dating 3,000

4. Supplies
Topographic bases, aerial photographs 900
5. Printing 1,000
Total cost per map = $ 20,600

One~time capital outlay:

1 Signal Enhancement Engineering Seismograph Approx. $ 15,000
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Cost Estimate for Regional Mapping

Proposed fault zone mapping:
a) East flank Carson Range
b) Walker Lane
¢} Olinghouse fault zone
d) Las Vegas shear zone

e} Central Nevada Seismic Belt
f) Furnace Creek fault zone

Salary
Each ane of the above zones would require 1 man-year $ 22,000

Operating
Vehicle and Per Diem - 120 field days/year 9,000

Supplies
Drafting, aerial photos, age—dating 3,000

Total for each zone per year §$ 34,000

Cost Estimate for Topical Studies

Proposed studies to cover recurrence interval determinations, ground-motion,
liquefaction problams, soil column response, wave attenuation, etc.

Salary
1 man-year $ 22,000
Operating
20 field days/year 1,500
Supplies 1,500

Total per year $ 25,000
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Quadrangle Coverage

Reno-Carson City Area

Reno * 4

Vista *

Mt, Rose NE * +

Steamboat *

Renoc NW %

Carson City * +

New Empire * +

Washoe City + +

Verdi

Reno NE

Spanish Springs Valley NW/1
Spanish Springs Valley SE/1
Wadsworth Sw/1 -
Wadsworth S&/L

Wadsworth NE/L

Genoa

McTarnahan Hill

Minden

Gardnerville

Virginia City

Dayton NE/1

Nixon Sw/l

Nixon SE/L

Lake Tahoe Area

South Iake Tahoce * +
Glenbrook

- Marlette Lake

Las Vegas Area

Las Vegas SE * +
Las Vegas SW *
Las Vegas NW

Ias Vegas NE
Henderson
Frenchman Mt.
Boulder Beach
Bouider City
Boulder City NW
Boulder City SW
Boulder City SE
Blue Diamcnd SE
Blua Diamond NE
Tule Springs Park
Gass Peak SW
Valley

Elko Area

Elko East
Elko West

Other Areas

Fallon NE/l

Ely

East Ely

Winnemucea Nw/ 1
Battle Mountain MW/l
Hawthorne/1
Lovelock MW/l
Yerington MW/l

* Geologic map campleted or currently
funded.

+ Farthquake hazard map campleted or
currently funded.

/1 7 1/2-minute topographic map not
presently available.
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II.

Appendix C
Work Group Report
on

Critical Facilities

INTRODUCTTON
Facilities are considered to be critical if their failure would

have severe impact on safety, public well being, property damage and
ability to carry on vital services. The purpose of this report is to
propose ways by which the seismic hazards of such facilities can be

mitigated.

PRESENT SITUATION

Areas where there is a likelihood of damage being caused by earth-
quakes are cammonly delineated on "Seismic Risk Maps". One map shows
five zones of seismic action numbered fram ¢ (least risk) to 4 (highest
risk). Most of western Nevada is classified on zones 3 and 4 and the
balance of the State on zone 2. It therefore is evident that critical
facilities in Nevada at sometime in the future are to be expected to be
subjected to substantial seismic stresses. The extent of damage to a
structure caused by seismic ground motion of a given intensity will
depend on how well the structure was designed to resist the induced
forces. Tall or unusual structures are particularly vulnerable to
earthquake damage. How well existing facilities meet modern criteria
for earthquake resistant design is not known. There are insufficient
hard data available on site geclogy and structural design of many
existing critical facilities in Nevada to know generally how they will
respond to earthguake loads. Past designs can be classified into
these three categories:

(1} Those where no special consideration was given to seismic

locads;
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(2) Those where a seismic risk zone was recognized and an arbitrary
increase in the gravitational forces applies;

(3)  Those where a site geological survey assessed the geologic
features and provided data for estimating the forces resulting
from strong ground motions.

Designs of many old structures did not recognize seismic loads. In
recent years, the use of seismic risk zones to establish earthquake loads
has been in comon use. This approach has been incorporated into building
codes and is being enforced by building officials for structures under
their cognizance. On site seismic assessments are performed when called
for by the designers of permit issuers of important structures. Public
policy in general does not require their use except in certain high risk
cases such as atanic power plants and water storage dams above populated
areas.

In addition to concern for structural integrity of facilities after
earthquake shocks, there is also concern for the integrity of appurten-—
ances, auxiliaries and stand-by back-up equipment. For facilities tb
remain functional and fulfill their purpose after a severe earthauake,
the electrical, mechanical and hydraulic appurtenances also must remain
functional. It is equally important that these systems remain functional
after other disastrous events such as fires, floods, high winds and blasts.
Those facilities, with emergency stand-by electric generators, auxiliary
water supplies, etc., are tested reqgularly by designated public officials.
That such equipment is operational under normal conditions is readily
determined. To be able to determine whether such equipment will be
operational after an earthguake is another matter. Officials responsible
for testing stand-by equipment generally are not qualified to judge the

adequacy of designs to resist earthquake shock. Designers of the mechanical,
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ITT.

electrical and hydraulic systems, both regular and stand-by, must also
consider such earthquake effects as shifting generators, capsizing
watertanks, dislocated transformers and control panels and ruptured
conduits.

Trained and experienced professionals are required to determine
the likely earthquake effects, whether the facilities are adequately
earthquake resistant and also what must be done to correct deficiencies.
Through the licensing and registering of professional engineers, the
State exercises surveillance over the qualifications of those professions
that deal with all design features cnce the likely ground motions are
predicted. There is no similar surveillance of the qualifications of

the persons who make the geological surveys and interpret the likely

earthguake action.

PROBLEMS IDENTIFIED

Several problems require solution before there can be assurance
that critical facilities will remain serviceable after an earthquakeA
disaster. First, it is necessary to define those facilities whose
service is sufficiently important to warrant public surveillance of
their integrity against earthquake shock.

Second, there is need to establish guidelines for how earthquake
loads will be determined and minimmm resistance for these loads.

Third, there is need to establish qualifications of professicnal
scientists and enginecrs that evaluate sites and determine the probable
seismic forces.

The problem of mitigating earthquake hazards of critical facilities
can be divided into two parts;

(1) Proposed new facilities

(2) Existing facilities
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Exercising quality control over construction of new facilities is
a prcblem. Most construction is controlled by building officials and
licensing agencies. They can set earthquake hazard mitigation require—
ments and deny construction permits if design requiraments are not met.

Determining whether existing facilities meet new standards of
seismic resistance, and bringing to standard those that are deficient
is a much more perplexing problem. A program of evaluating existing
facilities and correcting deficiencies to meet new standards will require
new legislation and new authorities. Such a program will be a cost to
owners and to responsible govermment agencies. In that Nevada has not
had a disastrous earthquake in highly developed urban areas, many persons
will question the need for such a costly program. Owners may be finan-
cially wable to engage the required technical services and make neces—
sary structural changes. There will be cases where the benefit/cost
ratio will be less than unity. Means should be developed to appraise
the benefits when required changes are necessary. Perhaps benefits
could be quantified in terms of prevention of personal injury and
property damage, and prevention of loss of liferor loss of services.
Numerous alternate solutions may need to be considered; such as
limiting use and occupancy, restricting the services provided and
providing passive defense against likely hazards.

Establishing a program of earthquake hazard mitigation in Nevada
will be a serious and costly undertaking. It must be practical, fair
to all concerned and conducted on the highest professional level. In
that earthquake induced loads are based on estimated earthquake actions,
it follows that geclogical determinations are the heart of the entire
hazard mitigation program. The qualifications of those who develop

the geologic data are of paramount importance if the public interest
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is to be properly served. We believe at present the State of Nevada does
not exercise the kind of jurisdiction over geologists' qualifications as

is necessary to insure a meaningful seismic hazard evaluation program.

. PROPOSED SOLUTICNS

In any area subject to earthguake shocks, structures should be
designed to withstand expected ground motion without major structural
damage. For ordinary facilities such design requirements are incorporated
into the building codes. There are certain facilities which require a
more "failsafe" consideration because their failure will not be tolerated
by our society. Such facilities are generally "critical™ but in this
report they are further categorized as "vital", "critical” and "crucial®.
It is the conclusion of this work group that all three of these categories
require site information and design criteria beyond that included in the
building codes. This report outlines the kinds of site data required to
evaluate response to strong ground motion. Hazards can be mitigated on
proposed facilities by considering alternate sites and using site treat-
ment followed by proper designs. The options for retrofitting deficient
existing facilities include site treatments and structural modification.
Adequacy of new construction and modifications can be controlled by the
permit process. Existing facilities that are sub-standard present a
perplexing problem. Experience in other states indicates legislation
of standards in itself does not solve the problem. Incentive cost sharing
by state and federal agencies has been effective in retrofitting publicly
owned facilities such as schools and hospitals. Holding responsible
public officials liable for damage resulting fram deficient public
facilities has been effective in one state in expediting needed retro-
fitting. Owners of private facilities must evaluate the hazards under
the present state of the arts then mitigate these hazards to acceptable

limits.



V. RECOMMENDATIONS FOR IMPIFMENTATION

1. Critical facilities should be defined as outlined in this
Work Growp Report, Exhibit A.

2. On site geological surveys and appropriate interpretations should be
made for all critical facilities {existing and proposed) as outlined
in Exhibit B. .

3. Criteria should be developed for the proper performance of critical
facilities under the predicted seismic loads.

4. A state agency should be given authority for general surveillance
of a program of earthqguake hazard mitigation in Nevada.

5. The qualifications of the professionals who make and interpret the
genlogical surveys should be under the surveillance of a state agency |
with authority to grant licenses.

6. All existing critical facilities should be checked against established
criteria and deficiencies noted.

7. A program should be developed to:

(a) see that new construction meets the established standards,
and

(b) bring all deficient facilities up to the minimum requirements.
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EXHIBIT A

CRITTCAL FACILITIES DEFINED

Categories of Facilities:

The two work groups considering building codes and critical facilities
agreed on the following categories of facilities:
(a) Vital Facilities - those required to sustain life and property during

and after a seismic condition.

1. Hospitals

2. Fire stations

3. Police stations

4. Communication centers

5. Disaster recovery centers

Secondary Units:
6. Administration centers
7. Major repair centers
8. Major storage centers

9, Major data processing centers

(b) Critical Facilities — those required to continue life and protect
property with the vital facilities intact.
1. Dams
2. High woltage power lines and plants
3. Highway bridges and viaducts
4. Liquefied natural gas plants
5. Natural gas pipelines
6. Nuclear power plants
7. Nuclear processing sites
8. Nuclear waste and radicactive waste storage sites
9. Railroad lines and bridges
10. Water and sewage plants and pipelines

11. Airport buildings and runways
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(¢) Crucial Facilities - those required for life protection as they
will be centers of population.
1. All school and ocollege buildings and sites
2. Aﬁ.y building, regardless of occupancy, having floors used
for human occupancy located more than 75 feet above the

lowest level of fire department vehicle access.

(d) Ordinary Facilities
1. Facilities reguired for shelter of people and property.
To include all other structures and appurtenances.
2. Dangerous facilities having c¢ld overhanging facades,

unbound parapets, eto.

Explanation:

It is recognized in fire and building codes that rescue and fire-
fighting efforts can only be effective wp to the 75 foot lavel of any
building due to ladder reach. aAdditionalily, it is felt that buildings
akove 75 feet will be most susceptible to violent seismic stress.

(c} 3. Any building housing an A-1, A~-2, A~2.1, or A~4 occupancy defined
in the Uniform Building Code, and as follows:

A=1 ZAny assembly building with a stage and an cccupant
load of 1,000 or more in the building

A-2 2ny building or portion of a building having an
assenbly roon with an occupant load of less than
1,000 and a stage

2-2.1 Any building or portion of a building having an
assembly room with an occupant load of 300 or more
without a stage, including such buildings used for
educational purposes and not classed as a Group E

or Group B, Division 2 Ocoupancy



A-4 Stadiums, reviewing stands (permanent), and amusement
park structures (permanent), not included within
Group A-1 nor Divisions 2, 2.1, and 3 of Group A
Ocoupancies.
Buildings housing the defined occupancies present two potentials:
the large scale loss of life due to violent seismic activity, which of
course we wish to mitigate; and large areas that can be utilized to house,
feed and provide medical care to citizens after the fact of violent seismic

activity.



EXHIBIT B

SITE SPECIFIC DATA REQUIREMENTS

The following list of site selection and evaluation items apply to
Vital facilities, Critical facilities and Cricual facilities as described
in Exhibit &. Portions of these items could be applied to Ordinary
facilities depending on the importance and nature of the structure. The
following information outlines procedures for developing the data required
to evaluate specific sites. When there are a number of sites to e eval-
vated in close proximity to each other, a portion of the information
required may apply to more than one site. This would apply to regional
geologic and seismological studies and may apply to site response where
site specific parameters are similar. The extent to which information
should be extrapolated is a function of the geologic coamplexity of the
region and the similarity of construction. In any case the appropriate-
ness of applying regional parameters to specific sites should be verified

at each site.

Geotechnical Criteria for Site Selection or Evaluation

I. Detemnination for regional geolegy — Relationship of site to known
faults and epicenters of past earthquakes.

A. Review of available genlogic literaturs and seismological
information. List all known earthquakes including epicenter
locations and magnitudes and intensities for events affecting
the site.

B. Iocate and evaluate major faults which could affect the site.
and discuss significance to the propesed construction or
existing facilities.

NOTE: It may be necessary to perform aerial and field

reconnaigssance to obtain the necessary information



in areas where limited geologic literature is

available.

II. Detemtine site geology - Investigate site for presence of faults
or other geclogic hazards. Thoroughness and intensities of study
should be commensurate with importance of the existing facility
or proposed construction and the geologic complexity of the site.
A. Features that should be identified and discussed include

fault offsets, sag ponds, springs, wvegetation or groundwater
variations, offset drainage systems, truncated alluvial fans,
scarps or other indications of past fault activity on the
site. It may be necessary to perform subsurface exploration
and/or geophysical studies to determine sufficient informa-
tion about site to substantiate opinions about potential
fault activity at site.

B. Identify and discuss existence or petential of landslides,
soil creep, rock falls, tsunamis, seiches, subsidence or
other potential geologic hazards.

C. For exdsting facilities, structural plans and specifications
should be obtained along with construction documents such
as change orders, testing and inspection reports. As-built
foundations should be werified, and any structural distress

or modifications not shown on plans be noted.

IIT. Investigate the site soil conditions - Evaluate suitability of site
soils for proposed construction.
A. Determine engineering properties of soil types present on
the site. Depth of exploration should be commensurate with

type of proposed construction and should be sufficient to
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determine solil properties for both static and dynamic con—
siderations. Scil properties that should be identified and
discussed include classification of soil types, in-place soil
moisture content and density, soil shear strength, consolida-
tion and swell potential. Dynamic properties that should be
considered include soil shear wave velocity, evaluation of
potential for lateral earth movement induced by seismic motions,
liquification, densification, groundmotion amplification

or other soil behavior that may occur in the event of an
earthquake.

Provide recommendations and soils engineering criteria for
design of proposed construction or for evaluating existing

structures to mitigate potential hazards.

IV. Evaluate site seismicity and determine parameters of design earth-

quakes for project design or structural evaluation.

A,

Perform statistical evaluation of site seismicity and detemjne
magnitude, maximum acceleration and maximum displacements of
potential earthaquakes as a function of specified recurrence
probability.

Determine appropriate return period for maximum probable and
maximum credible earthguakes for site design. Site response
for the design earthguakes should be determined by methods
appropriate to the nature of the proposed construction and
to methods used in analysis of structures. Site response
analysis should include as a minimum, soil amplification
factors, site predaminate period and any other factors
required for analysis and design of the proposed construc-—

tion. Determination of site response design factors
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for vital, Critical or Crucial facilities should conform to
state-of-the~-art standards appropriate to the importance of

the proposed construction.

V. The results and conclusions of the above study, together with all
information gathered, should be campiled in a written report suit-
able for review. The report should be signed by both a Geologist
carpetent in Engineering Geology and by a Registered Civil Engineer

qualified to practice in the field of Geotechnical Engineering.
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Appendix D

FAULT HAZARD ZONES IN CALIFORNIA
By Earl W. Hart

INTRODUCTICN

The Alquist-Priolo Geologic Hazard Zones Act, SB 520, was signed by
Governor Ronald Reagan on Decamber 22, 1972, and went into effect
March 7, 1973. The purpose of the Act is to provide for public safety
in hazardous fault zones. The Act requires the delineation of poten—
tial damage areas, called "Special Studies Zones", along known active
fauits throughout Czlifornia. It requires local govermments to with-
hold approval of construction permits in these zones until geologic
investigation has determined, using the available evidence and up—to—
date methods, that the site is not threatened by surface displacement
from future faulting.

This Special Publication describes the actions taken to implement the
Act from its inception to the present; the status of Special Studies
Zones already delineated; and the expected future course of actions to
be taken under the Act. This is basically a progress report, because
the program to delineste Special Studies Zones along as-yet-unzoned
potentially active faults will continue for some years, and bhecause
details of the various reguirements of the Act are still undergoeing
modification and refinement.

Since its enactment, the Alquist-Priclo Special Studies Zones Act (new
name) has been amended four times. The complete text of the Act is
Appendix A of the report "Fault Hazard Zones in California”.

Information presented here is intended o provide information concern-
ing the Alquist-Priolo Special Studies Zones Act and the sgpecial
studies zones delineated pursuent to that Act. Data contained in this
report are based on seweral informal documents prepared since 1973 by
this author and by others. Faults shown on the index maps were conpiled
by staff geologists, and the maps were largely drafted by Robert A.
Switzer, all of the California Division of Mines and Geology®s San
Francisco District staff. The assistance of Thomas E. Gay, Jr.,
Rudolph G. Strand, Trinda L. Bedrossian, Carl J. Hauge, and other staff
menbers of the Division's Geologic Data Group in organizing and assemb—
ling this report is gratefully acknocwledged.

Table 1. Sumnary of Official Responsibilities and Functions Required
Under the Alquist-Priolo Special Studies Zones Act.

State Geologist (Chief, California Division
of Mines and Geology)

1. Delineates Special Studies Zones; compiles and issues
maps.



a. Preliminary Review Maps.
b. Official Maps.

Reviews new data.

a. Revises existing maps.
b. Comiles new maps.

Approves requests for waivers by cities and counties.

State Mining and Geology Board

Formulates policies and criteria to guide cities
and counties.,

Serves as Appeal Board for appeals that cannot be
copad with locally.

Advises State Geologist; establishes policy.

Cities and Counties

Responsible for local implementation of Act within
the delineated Special Studies Zones.

Approve permits for development.

Collect fees for building and development permits
to covar administrative costs.

State Agencies

Implied responsibility for safe siting of State structures
within Special Studies Zones.
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Appendix E
Earthoquake Insurance

Statement of Problem:

Earthquake insurance is available, however, the loss frequency is not
regarded high enough to be creditable. The most clearly recognized
disaster having no available insurance program revolves around earth
movement, either landslides or subsidence.

Methods of Providing Disaster Insurance Coverage:

There are several approaches which might be pursued (4):

(1)

(2)

(3)

(4)

Voluntary coverage using a graded rating system. This results
in high premiums because there is only a limited nunber of
potential buyers.

Require each property owner to purchase an "All Risk" policy.
There is o way to require the purchase of such insurance.
Such a procedure would require some type of State compensa-
tion funding in order to work.

An Assigned-risk program requiring all insurance conpanies
to sell policies covering individual hazards. This is
debated because:

{a) Landslides, etc., result only in the loss of physical
property; does not include innocent third parties so
. . .80ciety does not have an obligation.

(b) Companies would not be required to insure high risk
properties that perhaps should not have been con-
structed in the first place.

(c) This would probably not work unless companies were
allowed to rate risks. Rates for serious risks would
no doubt be prohibited.

Insurance Programs (ex: National Flood Insurance Act of 1968)
which are cooperative between public agencies and private
CONCEINS.

legislation would probably be required to implement some of these
possible programs. A ccoperative program between private insur-—
ance campanies and private agencies may be the best solution.
Thus, it appears that the private section of the economy may

not be able to sustain some types of catastrophic losses with-
out government aid in providing necessary reserve funds.

1. The insurance industry should provide disaster insurance.
Insurance campanies have the capacity and capability but
are rot using it. (Capacity in insurance terms is the
dollars that a campany has available to place at risk
in order to insure an exposure.)
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Collecting premiums and putting them aside in a catastrophe
reserve over a period of years, eg. chronological stabili-
zation reinsurance, could create a process by which insur-
ance companies could offer our society disaster insurance.
Insurance companies lack the motivation. The element of
profit is not there.

It is necessary for parties outside the insurance industry
to stimulate interest in entering the field of disaster
inswrance. At this time they & not have the incentive.
Government should provide disaster insurance.

Program Cost Fantastically High:

The financing of disaster insurance, i.e. landslide perils,
is not a profitable situation. Insurance companies are in
the business of making money, and there are many more
attractive places to put their capacity than in rebuilding
homes subject to nmatural occurrences such as landslides.
The private sector would handle it if it were profitable.
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Appendix F
State Seismic Network
Funding Statement

developed by
University of Nevada Seismological Laboratory

BACKGROUND

Over the last 15 years, the Seismological Iaboratory has taken the
lead in research on seismic risk in Nevada. The ILaboratory has published
more than 90 reports, bulleting, maps and theses, and most of these have
dealt with problems related to seismic hazards in this region (Attach-
ment A). The Laboratory now operates 30 telemetering seismic stations
in northern Nevada and eastern California, including dense arrays of
instruments in the Truckee Meadows and Mina areas. These instruments
record several thousand small earthquakes per year, of which more than
a thousand are subjected to detailed amalysis. In addition, the Iab-
oratory operates field instruments for studies of aftershocks and
investigations of the structure of the earth's crust and upper mantle;
stations which monitor rock strain related to tectonic processes; and
digital seismpgraphs for basic research on source mechanisms of earth-
quakes and explosions. The current configuration of the seismic
telemetry network is shown in Figure 1. 2An intensive effort is now
under way to correlate small earthquakes with mapped surface faults
and with lineaments on satellite photographs, particularly in areas
where clustering of earthquake activity indicates high stress and
therefore the potential for moderate-to-large earthcuakes in the future.

Routine analysis of data from the seismic network is published in
the form of a semi-annual Bulletin of the Seismological Laboratory,
which describes the network operation and tabulates information on
earthaquakes that have occurred during a given 6-month period. The
Bulletin is distributed on a regular basis to planning officials,
engineering firms, State and Federal agencies, libraries and other
laboratories around the world, and it represents the primary data base
for probabilistic estimates of future seismic activity in the State.

The Laboratory has been a focal point for coordination of research
and public information related to seismic problems in Nevada, and has
corpiled special reports in cormmection with large construction projects,
nuclear power plant siting and nuclear waste disposal. During the past
year, Laboratory staff members have served on advisory panels of the
National Academy of Sciences, the Air Force Office of Scientific Research
and the Defense Advanced Research Projects Agency, in addition to co-
ordinating with other State and local agencies. Laboratory staff
members are frequently asked to present talks on seismic risk to
govermment, industrial and other groups in the Reno—Carson City area.

Funding for the lakoratory's research program has come mainly fram
federal grants and contracts —— from the U.S. Geological Survey, Air
Force, Department of Fnergy and National Science Foundation. Total
support for FY 1980 will be in excess of $400,000, of which about 1/8
is regqular University support.
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PROPOSED PROGRAM

In the following paragraphs, a program of instrumental research on
Nevada earthquakes is described at three levels of State suppoert (in terms
of 1979 dollars}: (1) current level, $51,000, (2) enhanced level, $100,000,
{3) optimm level, $300,000.

(1) Current level, $51,000. The current level of support provides
for 2.0 full-time employee positions and some operating money.
This State support will be supplemented with $84,000 of research
funds fram the U.S. Geological Survey's Earthgquake Hazard Reduc—
tion Program, earmarked for studies of seismic risk in the Nevada
region. Other research grants and contracts are for projects not
directly related to earthquake hazards. The Geological Survey
funds are awarded annually, on the basis of research proposals;
there is no guarantee of continued funding in the future. (In
large part because of the Laboratory's dependence on "soft"
money, it has had considerable difficulty in attracting and
keeping highly qualified professional personnel.)

With the current level of Geological Survey support, the Lab-
oratory can continue to operate the 30-station seismic network,
analyze the data, issue the Laboratory Bulletin and carry out

- a modest program of research on earthguake hazard in the Nevada
~region. This lewvel of support does not, however, provide for
replacement of old pieces of equipment, improvement of the
systam or expansion of the network into areas that are not
adequately covered now. Reconfiguration of the network to
provide more even coverage would reduce the capability to study
earthquake activity around centers of population (Reno, Tahoe
and Carson City), and as a result could lessen the Laboratory’s
chances of obtaining Geological Survey support. If the U.S.G.S.
contract support were to terminate, the Laboratory could not
continue to operate a seismic network in Nevada.

(2) Enhanced level, $100,000. If the seismology program were
supported by the State at the level of $100,000 per year, there
would be sane flexibility that does not exist now. Initially,
most of the additicnal funds would be used to replace items of
ecuaipment that are almost worn out (tape recorders, chart re-
corders), and to provide some additional coverage in areas
like northwest Nevada, Elko and Ely. Later on, part of the
increased fimds would be used to support increased analysis
and professional positions. The research program would still,
however, be dependent on federal support, our investigation of
seismic risk would remain at a modest level and instrumental
coverage of the State would not include southern Nevada.

(3) "Optimum" level, $300,000. A modest program of selsmological
research that would be independent of federal funding would
regquire $300,000 or more per vear in State support. At this
level, the network could be expanded to provide even coverage
of the State, old equipment could be replaced, the system
could be gradually upgraded to include advanced digital equip-
ment and additional staff could be hired to expand the research
effort. More effort would be directed at detailed field
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Attachment A

PUBLICATIONS OF THE UNIVERSITY OF NEVADA SEISMOLOGICAIL, LABCRATORY, 1968-1978

1968

* 1969

* 1970

* 1971

*k

**k

k%

* 1572

Ryall, A. and D. L. Bennett {(1968). Crustal structure of southemmn
Hawaii related to volcanic processes in the upper mantle, Jour.
Geophys. Res., 73 (14}, 4561-4582,

Ryall, A., J. D. Vanwormer and A. E. Jones (1968). Triggering of
microearthaquakes by earth tides, and other features of the Truckee,
California, earthquake sequence of September, 1966, Bull. Seism.

Am., 58, 215-248.

Boucher, G., A. Ryall and A. E. Jones (1969). Earthquakes associated
with underground nuclear explosions, J. Geophys. Res., 74, 3308-3820.

Hwang, K. (1969). ZAnalysis of Vibrating Plates and Beams by the
Moire Method, Univ. Nevada MS Thesis, 60 pp.

Ryall, A. and W. U. Savage (1969). A coamparison of seismological
effects for the Nevada underground test Boxcar with natural earth-
quakes in the Nevada region, J. Gegphys. Res., 74, 4281-4289.

Williams, R. E. (1969). The Characteristics of Microearthquake
Response Spectra, Univ. Nevada MS Thesis, 126 pp.

Douglas, B. M., A. Ryall and R. Williams (1970). Spectral character-
istics of central Nevada microearthquakes, Bull. Seism. Soc. Am.,
60 (5), 1547-1559.

Douglas, B. M. and R. Davis (1970). Two Methods of Calculating
Displacements in Elasticity, Univ. Nevada Engr. Report 28, 1-29.

Ryall, A. and G. Boucher (1970). Earthguakes and nuclear detona—
tions, Science, 167, 1013. .

Boucher, G., S. D. Malone and E. F. Hamth (1971). Strain effects
of nuclear explosions in Nevada, Bull. Seism. Soc. Am., 61, 55-64.

Douglas, B. M. and V. Hicks (1971). STRESS Compared to Classical
Frame Analysis, Univ. Nevada Engr. Report 29, 1-14.

Douglas, B. M, and P. Weir (1971). Multistory building response
determined from ground velocity records, Bull. Seism. Soc. Zm.,
64 (1), 357-367.

Ryall, A. and S. D. Malone (1971). Earthguake distribution and
mechanism of faulting in the Rainbow Mountain - Dixie Valley -~
Fairview Peak area, central Nevada, J. Geophys. Res., 76, 7241-7248.

Weir, P. R. (1971). Response of a Multi-Story Reinforced Concrete
Building to Nuclear Event FAULTIESS, Univ. Nevada, MS Thesis,

69 pp.

Douglas, B. M. and A. Ryall (1972). Spectral characteristics and
stress drop for microearthquakes near Fairview Peak, Nevada, Jour.
Geophys. Res., 77 (2), 351-359.
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*x

*k

X

b3

1973

Malone, S. D. (1972). Earth Strain Measurements in Nevada and Possible
Effects on Seismicity Due to the Solid Earth Tides, Univ. Nevada PhD
Dissertation, 139 pp.

Savage, W. U. (1972). Microearthaquake clustering near Fairview Peak,
Nevada, and in the Nevada seismic zone, Jour. Geophys. Res., 77;
7049-~7056.

Trabert, T. E. (1972). Three Dimensional Dynamic Analysis of a
Reinforced Concrete High Rise Building, Univ. Nevada MS Thesis,
136 pp.

Ryall, A., B. M. Douglas, S. D. Malone and W. U. Savage (1972). Use
of microesarthquakes to determine mechanism of faulting, stresses and
other source characteristics in Nevada, Akad. Nauk SSSR, Fiz. Zemli,
12, 12=24 (in Russian).

Boucher, G. (197'3) . Local seismic phenomena in the first three seconds
after underground nuclear explosions, Jour. Geophys. Res., 78 (8),
1348-1360.

Douglas, B. M. and T. E. Trabert (1973). Coupled torsional dynamic
response of a multistory building, Bull. Seism. Soc. Am., 63 (3),
1025-1039.

" VGupta, I. N. (1973a). . Dllata.ncy and prem)m.tory varlatlons of P,

1974

'S travel times, Bull. Seism. Soc. Am., 63, 1157-1161.

_Gu:pta I.. N. (1973b). Premonitory changes in shear velocity anisotropy
Lin Nevada Proc. Conf. on Tectonic Problems of the San Andreas Fault

Sys , Stanford Univ., 479-488.

Gupta, I. N. (1973c) Prermnltory varlatlons in S-wave veloc:Lty
anisctropy before earthquakes in Nevada, Science, 182, 1129-1132.

Koizumi, C. J., A. Ryall and K. F. Priestley (1973). Evidence for
a high-velocity lithospheric plate under northerm Nevada, Bull.
Seism. Soc. Zm., 63, 2135-2144.

Ryall, A. and B, M. Douglas (1973). Earthguake Risk and Seismic
Response Study for Nevada State Office Building, Carson City, Nevada,
Earth Science Consultants, Project 73-13, 36 pp.

Douglas, B. M. and A. Ryall (1974). Seismological and Seismic
Study for Nevada State Capitol Building, J. Clark Gribben Consulting
Engineers.

Ellis, K. N. (1974). Experimental Shake Table Analysis of Structural
Models, Univ. Nevada MS Thesis, 104 pp.

Priestley, K. F. (1974a). Earth Strain Observations in the Western
Great Basin, Univ. Nevada PhD dissertation, 185 pp.

Priestley, K. F. (1974b). Crustal strain measurements in Nevada,
Bull. Seism. Soc. Am., 64, 1319-1328.

Richins, W. D. (1974). Earthquake Swarm Near Denio, Nevada, Feburary
to April, 1973, Univ. Nevada MS Thesis, 57 pp.
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1975

1976

Ryall, A. and B. M. Douglas (1974). Report on the Seismicity of North-
west Nevada Related to the Feasibility of Power Plant Siting, Univ.
Nevada Seism. Lab. Report, 79 pp.

Ryall, A. and W. U. Savage (1974). S-wave splitting: key to earthquake
prediction? pyll. Seism. Soc. Am., 64 (6}, 1943-1951.

Ryall, A., W. U. Savage and C. J. Koizumi (1974). Seismic potential
in the western Nevada/eastern California region, Proc. Fifth World
Conf. Farthgquake Engineering, 2, 1729-1732.

Douglas, B. M. and A. Ryall (1975). Return periods for rock accel-
eration in the Nevada seismic zone, Bull. Seism. Soc. Am., 65 (6),
1599-1612.

Gupta, I. N. (1975). Premonitory changes in ts/tp due to anisotropy
and migration of hypocenters, Bull. Seism. Soc. Am., 65 (5), 1487-1494,

Priestley, K. F. (1975). Possible premonitory strain changes associated
with an earthquake swarm near Mina, Pure and Appl. Geophys., 113, 251-256.

Peppin, W. A. (1975). Spectral investigations of the 1 August 1975
Oroville earthguake sequence, Calif. Div. Mines and Geol. Spec. Rpt.
on the Oroville Earthquakes.

Ryall, A. and K. F. Priestley (1975) Seismicity, secular strain and
maximum magnitude in the Excelsior Mountainsg area, westexrn Nevada and
eastern California, Bull. Geol. Soc. &m., 86, 1585-1592.

Ryall, A. and J. D. VanWormer (1975). Field-seismic investigation of
the Croville, California, earthquakes of August, 1975, Calif. Div. Mines
and Geol., Spec. Rept. on the Oroville Earthquakes.

Savage, W. U. (1975). Earthquake Probability Models: Recurrence Curves,
Aftershocks and Clusters, Univ. Nev. PhD. Dissertation, 137 pp.

Simila, G. W., W. A, Peppin and T. V. McEvilly (1975). Seismotectonics
of the Cape Mendocino, California, area, Bull. Geol. Soc. Am., 86 (10),
1399-1406.

Douglas, Bruce M. (1976). Quick release pullback testing and analytical
seismic analysis of a six span camposite girder bridge, Report No. FHWA-
RD=-76-173, Federal Highway Administration, Offices of Research and
Development, Washington, D.C., 73 pp.

Fricke, H. (1976). Vertical Dynamic Analysis of a Composite Girder
Highway Bridge Structure, Univ. Nevada MS Thesis, 52 pp.

Peppin, W. A. (1976). P-wave spectra of Nevada Test Site events at
near and very-near distances: implications for a near-regional body
wave-surface wave discriminant, Bull. Seism. Soc. Am., 66 (3), 803-825.

Ryall, A., W. A. Peppin and J. D. VanWormer (1976). Field-seismic
investigation of the August, 1975, Oroville, California, earthquake
sequence, Proc. First Internat. Symposium on Induced Seismicity,
Engineering Geology, 10, 353-369.
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1977

1978

Peppin, W. A. and G. W. Simila (1976). P- and SV-wave corner fre—
quencies over low-loss paths: a discriminant for earthquake source
theories? Jour. Phys. Earth., 24, 177-188.

Schaff, S. C. (1976). The 1968 Adel Earthquake Secquence, Univ.
Nevada, Renn, MS Thesis, 52 pp.

VariWormer, J. D. (1976). Review of two reports on Seismic Hazard
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Appendix G
STRONG MOTION INSTRUMENTATICN

Strong motion accelerographs are instruments usually used to measure
the response of a structure to earthquake motions. They are activated
by the earthquake itself as opposed to the accelerographs used in the
seigmic networks which run continuwusly. The strong motion accelero-
graph is usually set to be activated by only the stronger earthquakes
which produce significant response in the structure.

Section 2312(1) of the 1976 UBC requires the installation of 3 strong
motion accelerographs in certain buildings, with maintenance to be
provided by the owner. This system is deficient in the following
respects:

1. By requiring installation in all buildings of the specified
type and size it is probable that records would be obtained fram build-
ings of similar types and located in certain small areas of a munici-
pality. Thus there could be duplication of results which would not
provide optimum return on the investment.

2. To be serviceable the instruments must be properly maintained
by qualified people, a service that could be provided much more effici-
ently by one agency than by a multitude of owners.

3. Response records from structures other than those specified
by UBC may be desirable.

It is suggested that the purchase, installation and maintenance of the
instruments be placed under the authority of the building jurisdiction.
This would permit locating them such that maximum results would be
obtained from a number of sites and fram different types of buildings.
This would, of course, reguire some additional financing for the build-—
ing jurisdiction.

To accamplish this the following sentence could be added to paragraph 1
of Section 2312(1) in URC, 1976 Edition:

"The owners of these buildings may choose to provide the jur-—
isdiction authorities with the appropriate space of the monetary
value of the accelerographs plus a yearly maintenance fee."

This would be an acceptable approach and would allow the authorities to
space the units in a definite design pattern to accurately record the
motions in the area.

Once the wnits are installed and for those existing, it will be necessary

to have a fund to cover the costs of ccllecting the data and maintaining
all units.
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To establish this maintenance fund, the authorities could adopt a
policy of taking as additional fee twenty-five cents (25¢) for each
$1,000 valuation on a permit. This would be a usable sum each year
and would oume directly from the construction industry. To verify
this the following list shows the possibilities.

Construction Valuation Fund @
for 1978 25¢/$1000

Clark County $392,510,560 $ 98,127
Henderson 69,302,150 _ 17,326
Las Vegas 194,406,203 48,602
North Las Vegas 11,890,267 2,973
Total $668,109,180 $167,028
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Appendix H
Work Group Report
on
Building Codes
INTRODUCTION
The task placed before the work group was to review the building code
requirements and enforcament procedures and to provide an analysis of those

requirements and procedures as to their effectiveness of prevention of

seismic hazard mitigation.

DISSERTATICN

The evolvement of this report came from constructive criticism of
four major issues. The task outlined in the introduction became the focus
of discussions. It was at this point the issues became concrete and were
the subject of both written and oral reports.

The issues as delineated in this dissertation are 1) codes as re—
lated to seismic mitigation, 2) contractor involvement, 3) prepared—
ness plan hinged on code enforcement, and 4) preservation of underground
utilities through codes and enforcement. The relationship of the issues
will expose the problems to be faced by the work groups and ultimately to
the major cammittee with inevitable recommendations forthcoming wpon the
report's conclusion.

A. Building Code Considerations
A great majority of the political subdivisions in the State of
Nevada have adopted the Uniform Building Code as published by the
International Conference of Building Officials. This code is
developed and enforced by local government officials, all of whom
are manbers of the Conference. This code, by utilizing the expertise
and recommendations of the Structural Engineers Association of

California, has strong emphasis on seismic design provisions. Of

_79_



the major building codes, the U.B.C. has the best provisions in this
design area.

With the rapid growth throughout the State, consideration should
be given to adopting the U.B.C. by legislation to serve as a statewide
standard. Care should be taken to provide sufficient flexibility to
allow modifications, particularly in administrative procedures. .

The National Electric Code and the Uniform Plumbing Code have
been adopted by State law. A provision in the statutes requires
rodification to the Uniform Plumbing Code to be reviewed by the State
Public Works Board. A similar provision could be established if the
U.B.C. is adopted statewide.

The other codes in existence, l.e., Uniform Mechanical Code,
Uniform Fire Code, National Fire Prevention Code and Uniform Solar
Energy Code have not been widely adopted within the State, but might
well have an effect on seismic mitigation.

Successful application of the U.B.C. to seismic design requires:
1) design by qualified architects and engineers, 2} detailed plan
checks by qualified architects and engineers, and 3) rigorous field
enforcement of construction. The Nevada Statutes now require all
public works facilities costing in excess of $15,000 to be designed
by registered architects or engineers. This law would generally cover
vital and critical facilities such as schools, fire stations, hospitals,
etc. It might be expanded to specify other facilities that should
likewise be covered. In addition, plans checking could be required
for any or all vital and critical facilities. The plans checking can
be done by local building departments, or as in the State jurisdiction
by contract with private architects or engineers. This is one of the
principal features of the Field Act of California that has been success-—

ful in achieving goocd seilsmic design of school facilities. Inspection
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of construction is equally important. This could be done by local
building inspectors and certifying them as technically competent.
While same states require state inspection of certain facilities, it
is not to be considered necessary if local govermment inspectors could
be reinforced by education, training and certification.

In addition to new construction, consideration has to be given to
eliminate the hazards of existing structures. Legislation would be
regquired to eliminate the hazards in existing buildings. This could
be accamplished when there were proposed new additions, remodeling or
a change in business licenses. This should be in accordance with a
preconceived plan whereby the hazards would be constantly monitored.
Good judgment should prevail so as to minimize the costs involved.

One idea would be to establish repair zones similar to fire zones where
an upgrading would be necessary. The function and occupancy of the
buildings would be a major consideration in the elimination of hazards.
These should all be inspected by local building officials. The State
and Federal officials should inspect their own building unless assis—
tance of the local officials is requested.

Emphasis should be directed to words implementing the provisions
of the Uniform Building Code in the design of all public and private
buildings, the inspection of the construction of these new buildings
by qualified personnel and the strengthening of existing buildings
deamed to be vital or critical facilities.

Contractor Involvement

During a local or regional state of disaster which could be
caused by a major earthquake, Nevada contractors participate in a
prearranged emergency relief plan coordinated through the Nevada

Chapter, Associated General Contractors. Because contractors utilize
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a large amount of heavy equipment and skilled personnel which would be
needed in a natural disaster, any disaster relief plan developed should
include contractor participation. The A.G.C. plan, called "Plan Bull-
dozer", works in conjunction with local and State civil defense agencies,
and provides a central contact for needed heavy equipment. 2An A.G.C.
Disaster Relief Coawmittee is responsible for administering the plan and
updating equipment inventories and personnel lists annually. When a
disaster strikes, govermment disaster agencies contact the A.G.C. office
with information on equipment needed and location so that it may be
dispatched to the site without delay.

"Plan Bulldozer" includes not only A.G.C. members, but nonmenmber
contractors and other businesses owning heavy equipment as well. This
plan has been in existence for more than 20 yvears, and has been imple-
mented most fxeque;ntly in Nevada for forest and range fires during
summer months.

Meetings are held annually between the A.G.C. Disaster Relief
Cammittee and Forest Service and Bureau of Land Managament represen—
tatives to discuss any necessary changes and to familiarize contractors
with any particular regquirements of the various governmental agencies
regarding the processing of paperwork, etc. These agencies are fur-
nished with a list of business and home telephone numbers for the
contractor members of the Disaster Relief Cammittee so that someone
can be reached at any time of day or night.

Because this plan has been effectively utilized for a number of
years for forest fires and floods, it is recammended that it be ex-
panded to encompass additional natural disasters such as earthquakes.
Any necessary details can be worked out with the appropriate disaster
relief agencies, and the plan should be continuously updated so that

it may be ready to be used for any disaster that may occur.
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C.

Preparedness Plan

Legislation will be required to provide for particular plans with
the State for preparedness. This will include both State and local
consideration. These plans must be directly keyed to the use of the
building code, inspection force and available contractor assistance.

Such a sample plan is attéc.hed to this report as Exhibit A.
Preservation of Underground Utilities

In this area two points became evident immediately. First, very
little attention is given to the fact that an earthquake would gen-
erally destroy all utilities, and second to modify the existing con-
struction methods could create econamic chaos unless proper judgment
was used.

Many of the present day utility codes, i.e. plumbing and electrical,
make no consideration to seismic conditions within their text. Changes
would need to be made either locally or natiomwide within the codes
themselves. Certain portions of the utility system does receive seismic
consideration when it falls under the rule of the building code. This
would pertain to tanks and buildings primarily.

The following items should be considered for possible code changes
to facilitate elimination of same hazards.

1. Use of reinforced concrete vaults for carrying the piping

and wiring in buildings.

2. Use of expansion looping in the underground facilities.

3. Use of continuwus weld piping systems where possible and

practical.

4. Use of flexible joint systems in piping.

5. Use of construction water tank trucks and construction

oil trucks after a disaster.
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6. That all tank sites, generating stations, etc. receive

seismic studies.

7. Use one or more separate piping and wiring systems to vital

and critical facilities.

8. Provide for onsite storage of water, oil and other facts

for vital facilities.

9. Reguire alternate emergency generation equipment at vital

facilities.

These would undoubtedly became costly but it might be necessary -
for preservation of operating facilities in the aftermath of a major
seismic event.

ITI. Conclusions

The history of the State of Nevada indicates that some severe earthguakes
have ccourred. The intensity has been large yet varied and the locations
have been scattered throughout the State. Geological studies lend credence
to the fact that earthguake activity will continue.

The major effect of earthquakes is damage to structures that serve as
shelters and places of employment for the population of the State. In
addition the places of aid and recreation and devices for furnishing light,
power, heat and water may be destroyed. HNot only does this damage threaten
the lives of citizens, but it could possibly cause irreplaceable loss to
various properties relating to the Statefs livelihood.

The hazards related to seismic conditions can be reduced through proper
land use controls, deliberate geclogical investigations, camprehensive
seismic design, sound construction practices and knxwledgeable construction
inspection. In addition, a fully considered plan of action to cover the
needs and necessities of the population after any such occurrence must be

devised and implemented.
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IV. Recomendations

1. That local and state governing bodies adopt and require enforce-

ment of the seismic provisions in the latest edition of the

Uniform Building Code as published by the International

Conference of Building Officials.

2. That local and State governing bodies require all buildings and
structures erected in their areas, exclusive of State~owned
buildings, to be inspected during construction by the building
inspection unit within their jurisdiction.

3. That local and State governing bodies require all plans for
structures to be used as vital, critical and crucial facilities
to be designed by licensed architects or engineers, and further
that appurtenances to these facilities be designed by licensed
engineers.

4. That local and State governing bodies require all sites and
routes for vital, critical and crucial facilities to have a
geological investigation by a licensed geologist or engineering
geologist prior to design and further that a copy of this
investigation be forwarded by the reviewing governing body
the University of Nevada.

5. That the State governing body authorize and direct the University

of Nevada to establish and maintain a library of geological
findings within the State and to allow the use of the material
by all licensed persons involved in geological investigations.
6. That the local and State governing bodies cause an inventory of
all vital, critical and crucial facilities within their juris-
diction to be incorporated within a plan to eliminate seismic

hazards on all new and remodeled construction. This is to be
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accanplished wnder the direction of a disaster preparedness

organization created by ordinance and/or statute.
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Exhibit A

Preparedness Plan
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MODEL

DISASTER PREPAREDNESS

50ST-DISASTER OPERATIONS

PROGRAM
PRE~-DISASTER PLANNING
Administration{ Legislation Investigation
1. Accept ROCA plan 1. Research pre-1950's
2. Legal authorlization for type of construction
the Disaster Commlttee 2. Parapet & facade
3. Procedures for obtalning selsmie response and
& implementling bilds for safety.
debris removal & hazardous 3. Obtaln research grants
structures removal
I, Tiability nrotection and
injury insurance for all
volunteers.
Planning Maintenance & Actio
1. Establish inspection 1. Establish methods to remedy plnpointed
areas., hazards as the structures are remodeled,
2, Catalogue vital struc- renovated, or used for a new occupancy.
tures and services. 2. Code enforcement and interpretation re-
3. Plnpoint hazardous garding selsmic survivabillity for build-
structures. ings and services.
I}, Obtain egulpment & 3. Establish disaster control centers
funding. i, Coordinate disaster services & agenciles
(a) Civil Def=ense
{b) BOCA mutusl aid
{c¢) Military Reserve
(d) Ccivil Air Patrol
5. Tralning

(a) Classes on post dlsaster procedures

(b)Y Pirst Aid

Damage Assessment

1.

2.

3.

Establlish boundarles of
dlsaster & sericusness of
damage.

Survey teams, using facll-
lties priority 1lists, in-
ventory damage to vital
facilitiles.

Declsion 1f outside
asslistance 1s needed.

Inspect & Post Structures

1.

2.

3.

Determine degree of damage

to structures in affected
area. &
Post all structures wilth T
approprlate hazard deslg-
nation signs.

Begin degree removal and
demolltion of hazardous
structures.

Repair & Reconstruction

Apply for reconstructilon
loans.

Llcense contractors to
partlcipate 1In reconstructiloer
Issue press release regarding
the obtaining of bullding
permlts.

Assign 1inspectors to follow
up repalrs. Repalrs are
based on the damage noted in
the Damage Inspection Report.
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Appendix I
BUTLDING CODE WORK GROUP REPORT
N
DISASTER PREPAREDNESS

I. INTRODUCTTION

Disaster preparedness can be defined as effective, well-organized pre-
disaster planning which enables post-disaster operation to proceed in an
orderly, efficient manner, insuring the continuity of communications and ser-
vices during and after the occurrence of a disaster. The direction ard needs
of the pre—disaster planning are directly related to the requirements imposed
by the post-disaster operations. Pre—disaster planning should be designed to
support post—disaster operations through administrative, legislative, and
investigative avenues. The following paragraphs suggest a model post-disaster
operation and the pertinent pre-disaster planning needed to implement it.

JI. POST-DISASTER OPERATICNS

Post—disaster operations as defined in this text do not include rescue
and medical services; they are desidned to provide the framework for a com—
munity to establish the magnitude and location of damage, direct relief
efforts, insure continuity of commmnications and services, and provide a
basis for reconstruction and repair. The Building Officials and Code Adminis—
trators International (B.0.C.A.) has prepared an excellent disaster operations
plan; it is divided into three stages: Stage One, establish the amount, serious—
ness, and location of damage; Stage Two, inspect and post all structures;

Stage Three, repair and reconstruction.

A. STAGE CNE - DAMAGE ASSESSMENT

Stage One is an assessment phase; boundaries of the disaster are estab—
lished and the seriousness of the damage determined. Disaster survey teams
proceed immediately to assigned geographical areas and, using their facilities
priority list, inventory the damage to structure housing such vital emergency
facilities as hospitals, schools (evacuation sites), and communications and
transportation services, establishing their usability in the post-disaster
relief efforts. This procedure allows immediate referral of injured to hos-
pitals that are still functioning, and the evacuation of displaced people to
schools and other buildings that are structurally sound and capable of serving
as relief centers; safety from aftershock damage is greatly enhanced by this
procedure. Once the scope of the disaster has been established, a decision
can be made whether to request additional manpower from outside sources.

B. STAGE TWO — INSPECT AND POST STRUCIURES

Stage Two involves the inspection and posting of all structures and
services in the disaster area. Using a B.0.C.A. Disaster Damage Inspection
Report, survey teams make a preliminary inspection of structures, filling out
the top pertion of the form; as scon as possible, the top portion of the form
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is retwrned to the disaster operations command post. The Inspection Report
helps to define the scope of the disaster by geographic limits; it provides
statistics on the number of damaged structures and locates immediate hazards
and the statue of vital facilities. These documents alsco provide a fast
monetary damage estimate that is required before certain types of Federal
govermment relief programs can be reguested; they also will provide a basis
for chtaining Federal loans and subsidies for reconstruction.

Each building is then posted with signs indicating the degree of damage
or safety for habitation, based on the Damage Inspection Report. The color-
coded inspection signs range from "safe for occupancy" to "habitable-repairs
necessary" to "keep out-uninhabitable". An approval or disapproval to recon-
nect utilities is also posted. At this juncture, demplition of hazardous
structures and ancergency debris raemoval is begun. Procedures for authoriza—
tion of hazardous building demolition and contracts for debris removal are
set in pre~disaster planning.

C. STAGE THREE - REPAIR AND RECONSTRUCTION

When the imnediate effects of a disaster have been dealt with, imple-
mentation of Stage Thre:s procedures, reconstruction and repair, begin. Ad-
ministrative authorities are supplied with press releases regarding the reg-
istration of contractors and the procedures for procuring building permits
for reconstruction work. The permit process insures the quality of the
reconstruction and assures public safety; the reconstruction permit is issued
based on the damage inventoried in the Disaster Damage Inspection Report
(after the priority top half of the Report has been filled out and returned
to the disaster operations command post, a more detailed follow-up inspection
is made on the structure and recorded on the Report, categorizing general
areas of needed repair). As the situation eases, inspectors are assigned to
follow up the repairs, based on the Damage Report. Stage Three is also used
to obtain Federal long term loans and individual rebuilding assistance.

Every comrmmity has numerous agencies that perform vital emergency
functions; the Civil Defense has contingency plans providing for region-wide
mobilization of disaster resources. A disaster preparedness plan should be
designed so that it can be integrated in total into Civil Defense plans. The
disaster preparedness plan should be multidinensional so that many varieties
of disasters can be similarly handled under this plan.

III. PRE-DISASTER PLANNING

Effective pre-disaster planning is essential to the success of post-
disaster operations; once the form of the post-disastar operations has been
determined, proper administrative, legislative and investigative functions
must be established.

A. PRE-DISASTER ADMINISTRATICN

1. Administraticn Planning
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The Administrative Planning steps required in pre-—disaster
planning are:

a. Sukdivide the planning area into geographical zones.

b. Catalog vital structures and services in each zone
{e.g., hospitals, schools, etc.).

c. locate potentially dangerous structures in each
zone.

d. Establish inspection priorities for vital facilities
and hazardous structures in each zone.

Pre~disaster administrative plamning is based on the realiza~
tion that certain structures and services are indispensable to post-disaster
recovery operations. During a disaster, their exact state of usefulness
must be quickly and accurately determined. Dividing a preparedness region
into geographical areas and assigning a survey team to that area is an
efficient, simple method of obtaining the required information. The catalog-
ing of vital structures, services and hazardous buildings in each area means
that, in the event of a disaster, the survey teams could inspect each struc-
ture according to the priority list and inform the disaster operations command
post of their usefulness. This results in the injured being sent to hospitals
and medical facilities that are still capable of functicning, displaced people
being referred to evacuation, shelters that will provide them with a refuge
safe from collapse due to after shocks, and emergency vehicles being routed on
freeways and bridges that are still standing and sound. The strength of these
administrative planning procedures is reflected in its spontaneity and inde—
pendence. No orders need be given or received; trained personnel know their
duties and areas, and, at the start of a disaster, independently carry out
their assigmments. Command posts andd commnications freguencies are pre-
designated and equipment and materials stockpiled for ready access.

2. Administration Planning and Maintenance

If the framework of a disaster preparedness program is provided
by post-disaster operations, and the substance to the framework is pre-
disaster administrative planning, then the impetus that makes the program
viable is administrative maintenance and action. Unless a preparedness pro—
gram is continually updated, maintained and ongoing, the program will only be
a hollow shell of what it could be and should be. Administrative maintenance
and action involve hazard mitigation, service coordination and training.

3. Hazard Mitigation

Hazard Mitigation is a continuous program to recognize hazards
as buildings are rencvated or removed. An ongoing examination of each pre—
paredness area should be conducted to pinpoint structures and services that
could pose a greater than normal threat in a disaster; structures such as
pre-1950, unreinforced masonry buildings, early 1900 brick structures laid
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up with lime mortar, and buildings with ornate facades and unstable parapets
are prime locations for potential tragedy. These sites will probably be
where a majority of the casualties and service disruptions occur, and, as
such, should be the prime targets for renovation. 'This portion of adminis-
trative maintenance is related to legislative action, necessary ordinances
must be voted to provide the legal authority for redressing this problem.
The hazard mitigation portion of administrative maintenance should not only
pinpoint these potentially dangerous structures, it should provide the re-
quired bookkesping. This ongoing file should not only be used to recommend
removal or repair of imminently dangerous structures, but it should be used
to address those situations constructed prior to code requirements and the
development of seismic design state—of-the-art. Prime examples of inherited
situations are under-reinforced parapets and inadequately attached ornate
building facades; during a selamic event these constructions could rain
debris on pecple in the street below. The file that is kept on these types
of situations, combined with appropriate enabling legislation, would allow
these hazards to be remedied as any structure is remodeled, renovated or
used for a different occcupancy. It would create a "grandfather" exemption
for these "shadow hazards®™ and would demand mitigation as these buildings
are renovated or reused, mitigating the hazard increasing with time.

4. BService Coordiration

The Service Coordination aspect of pre-disaster administrative
maintenance and action involves coordination of all potential relief services
and agencies and aggressive code enforcement and interpretation regarding
seismic effects on buildings and services.

If the damage is widespread or special skills are required,
vwolunteers may have to be integrated into the plan. To do this, local mutual
aid programs must be established as part of the pre-disaster planning. A
mutual z2id program is a reserve list of qualified pecple who are willing to
donate their skills dwring an emergency. As an example, local engineers are
essential in an aid program; if conditions warrant, they can be assigned as
expert advisors to assist the field swrvey teams. The B.O.C.A. has a mutual
aid assistance program where disaster help is provided, on a mutual basis,
from unaffected commmities bordering the disaster area.

Also, cuordination among civil defense, military reserve agencies
and the Civil Air Patvol should he effected. Establishment and provisiocning
of a disaster command post is of the utmost importance as it is the procursment
of the needed equipment for the field survey teams. Federal help in equipment
procurement should be sought through grants and loans. Communication equipment
is of the utmost importance.

5. Trainin
The Training aspect of administrative action insures the profici-

ency required to perform the post-disaster operations. Training classes and
semninars should be held to qualify inspectors on how to perform their field
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duties. The prime function of the survey team is to perform a structural
damage inventory of buildings in their area; to be proficient, classes on
building construction and damage evaluation are a necessity. Also, since
survey teams may be the first emergency crews in an affected area, classes
in first aid and rescue techniques are of great benefit. (It should be
noted, however, that rescue and first aid are seocondary functions of the
survey teams.) Training in the use of emergency forms and office proce-
dures assures smooth function in time of disasters. For overall training
effectiveness, an emergency situation simulation is unparalleled.

B. LEGISLATICON

The legislative aspect of pre-disaster planning also includes
the establishment of the proper legislative acts necessary for the imple-
mentation of the preparedness program. The establishment of a model dis-
aster preparedness program is contingent on providing a proper legal frame-
work; anergency powers must be defined and assigned by ordinance. ILegal
authorization is necessary to allow public officials to contract bid prices
for debris removal and building demolition before a disaster and during
post—disaster operations to order their use. The procedures, criteria and
authority for ordering damolition of heavily damaged structures should be
established by ordinance. The B.0.C.A. post-disaster operations plan and
the disaster operations caommittee needed to implement it should be approved
and recognized legally. - Also, same sort of legal disclaimer for any liabil-
ity incurred should be passed for volunteers serving during the disaster as
well as an N.I.C. type of automatic insurance coverage. All emergency
powers that may be needed to deal with the disaster should be established by
legislative action in advance because it may be impractical or impossible to
establish these powers during a disaster.

C. INVESTIGATION

The final area of pre—disaster plamning involves research and
investigation of pre—code construction methods to determine an empirical way
of assessing the strength of a particular construction. Today's structural
mechanics and strength of materials state—of-the-art does not deal with con-
struction methods used after the turn of the century to the early 1950's.
Examples of these construction methods are unreinforced brick laid up with
lime mortar, wythe construction (a bearing wall composed of three layers of
brick with all but the exterior brick layer composed of inferior adobe-type
brick) and rubble foundation walls., Most of the pre-1250 construction in
existence today was designed prior to the introduction of earthquake—induced
lateral load state-of-the-art. As a result, the lack of roof diaphragms and
a ledger chord to connect the walls to the roof, cambined with heavy, unrein—
forced masonry walls and crnate parapets results in a structure with a high
injury and death potential in a seismic event.

When potentially hazardous structures are catalogued in the survey
areas during pre-disaster plamning, structures of this construction surely
have to be acknowledged. The problem occurs when these buildings are re-
modeled or renovated—with no accurate way to perform a structural analysis



on them, there is no way to gauge their potential hazard. Research grants
from governments and foundations would supply the means to supply the basic
research data so a method of analysis can be synthesized for these materials
and construction techniques. Armed with this research information, engineers
will he able to accurately determine a buildings disaster potential which can
result in better pre-disaster planning and increased public safety.

v. IMPLEMENTATION

In the final assesswent, any preparedness program is people, and the
effectiveness of the program is only as good as the people who implament it.
The first step in the implewentation of the disaster program is the creation
of a Disaster Committee; the Comnittee should be composed of the highest
elected area official, the area's highest administrator, liaison official
fram the regional Civil Defense, appropriate goverrment department heads and
government engineers, a representative from the military reserves, local
enginecrs from private practice, a governmental commmications expert, a
goverrmental legal official, a liaison representative from the Seismic Comr
mittee, and any other people who would be needed. This Disaster Committee
is responsible for the management of the Disaster Preparedness Program, and
would meet on a regular interval to review and assess the status of the pro-
gram. The Committee would be present at the Disaster Control Center during
a disaster, and would administer the Disaster Program during the amergency;
they would be directly responsible to the local, elected governing body, with
the highest area elected official and chief administrator acting as liaison
between the Disaster Committee and the elected, governing body. The elected
governing body would have to legally accept the Disaster Preparedness Program
as part of the pre-disaster legislative plarnning.

The implementation of the administrative aspects of the pre-disaster
planning would have to be done in the framework of local governmental agencies:
the two govermpental agencies most suited for this task would be the Building
Department and the Department of Public Works. These Departments have several
important resources to offer the coummity in the implementation of a Disaster
Preparedness Program; trained personnel, cammmications, transportation, and
an organizational framework. These Depariment personnel would provide the
nucleus for a disaster reaction team; they can be trained and eguipped by the
goverrment, and supplemented by a reserve list of qualified volunteers
(mutval aid program). For example, inspectors from these departments would be
assigned as the core of the survey team for each swrvey area and would be “on
call” in case of a disaster. Also, under the auspices of govermment, comand
posts are pre-~designated, communication fregquencies assigned, and equipment
and material stockpiled for ready access. Training classes and saminars can
also be sponsored by the government to qualify inspectors to perform their
field duties. It should ke noted that the Police and Fire Departments, along
with utility and telephone companies are integral parts of any Disaster Pro-
gram, however, they all have their own unique emergency functions to perform
independently, and would not be generally available for use in the B.O.C.A.
Disaster Plan.

The administrative planning, maintenance, and action subsections of pre-
disaster planning is ideally suited to governmental departments. For example,
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the Building Department would be the logical choice to administer the loca-
tion and mitigation of hazardous structure. With the Departments right of
access, buildings could be legally inspected. Since the Building Depart-
ments issue building permits, keeping track of hazardous structures being
remodeled would be simplified; when the permit to remodel a structure pin-
pointed as hazardous is applied for, elimination of the hazards cataloged
in the building will be required.

As part of the implementation process, funding and additional staff-
ing of governmental departments administering and participating in the
plan must be accamplished; the disaster plan would be a burden on the normal
operation of these deparitments unless the additional aid is procured.

V. SUMMARY AND CONCTLUSTION

In any disaster situation, a simple fact surfaces; a few trained
professionals familiar with an established disaster program are worth hun-
dreds of untrained volunteers. Effective and efficient leadership immediately
following a disaster, utilizing personnel trained for specific tasks, is
essential to bring quick relief to a disaster area. Earthogquakes, floods,
major fires, and tomadrmes occur with little or no warning, often resulting in
loss of life, extensive property damage, and general disorientation of entire
areas. A Model Disaster Preparedness Program can provide the necessary guide-
lines to insure continuity of comumications and services during and after the
occurrence of a disaster. People trained in needed ckills and familiar with
the disaster plan are the key to the survivability of a community.

Proper. pre-disaster planning combined with training and coordination
will form the basis of efficient post—disaster operations. It is hoped that
cammnities will never have to utilize this Disaster Preparedness Plan; how-
ever, Disaster Preparedness Programs are planned, disasters are not.

_9'?_



W

P

éV;U?}a,)éij’ e’} AT

A%

Fal

B N T

IAAA ST

;

s /
[t < / (20 AN Aot

F
e
ip
/ ,

Y I S A
{57 fJL’ ; f’i; L) {,( 1 ty;qfl A,
(-

Lt

£7 ¥
;’fp_{:?/;f’f',\

W {[ )





