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OFFICE COF GOVERMNOR RONALD REAGAN RELEASE: Inmmediate
Sacramento, California 95814

Clyde Walthall, Press Secretary
916-445-4571 , 10-31-74 #628

California remains one of the most earthguake-prone places in the
world, but strides toward préparedness for that next unpredictable big
temblor are being made by the Governor's Earthgquake Council.

The council was formed by Governor Ronald Reagan following the
disastrous San Fernando Valley gquake of February 1971, which claimed
64 lives, injured more than 1,000 and caused damage in excess of
S$500 million.,

In its second report to the governor, issued today, the council
related what has been accomplished toward ihplementing the 26 specific
recommendations it made in its first report two years ago.

Among the major concerns of the council are the design and construc-
tion of earthquake-resistant public utilities systems, including those
used for the supply of water, gas, electricity, communications,
transportation and the disposal of sewage.

"These afe the life lines of civilization," said Governor Reagan,
"and many of the state's agqueducts, pipelines, highways and tunnels
have been built across or through seismically active areas, most notably
the San Andreas Fault."

Although the council is aware of progress in such design and
construction in recent years, the report concludes that more research
and specific studies will be needed to insure continued bperation of
the complicated utilities systems without serious disruption during a
quake.,

Measures designed to make dams safer, improve emergency operations
procedures, provide disaster communications and effectively plan for
land use are included in the report.

"There always has been a great deal of interest in earthquake
preparedness immediately following a catastrophic temblor," the governor

said, "but enthusiasm usually has dwindled soon after the immediate impact
has passed, |

“This is regrettable because being prepared for quakes has to be a
never-ending task in California." He noted that the 1971 guake registered

6.4 on the Richter scale, making it relatively mild in comparison to the
Fort Tejon (1857) and San Francisco (1906) earthquakes—--both of which
are believed to have exceeded 8 on the same scale,

In order to continue the council's work (its two~year assignment
expires soon), a permanent Seismic Safety Commission was created. The
new commission will also continue the work of the legislature's Joint
Committee on Seismic Safety.

# #  # Walthall
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RONALD REAGAN, GOVERNOR

GOVERNOR'S EARTHQUAKE COUNCIL 4780 curoma

ROOM 1115 RESOURCES BUILDING » 1416 NINTH STREET » SACRAMENTO 95814

September 30, 1974

The Honorable Ronald Reagan
Governor, State of California
State Capitol

Sacramento, California 95814

Dear Governor Reagan:

The Second Report of the Governor's Earthquake Council
is fransmitted herewith, It contains a summary of the progress
that has been achieved on the 26 recommendations that were set
forth in the first report of the Council submitted to you
November 24, 1972,

Since 1ts appolintment by you in January 1972 your Earth-
guake Council and 1its several committees, subcommittees, and task
forces have identified the major earthquake-related problems that
beset California and have implemented activities almed to alleviate
or eliminate them., The Councill has worked with the Legislature's
Joint Committee on Seismic Safety toward this end. Considerable
progress has been made, but the mission is by no means completed,
Earthquake preparedness 18 a never-endlng responsibility,

In the last few years rapid strides have been taken in
the advancement of earthquake engineering, and serious attention
has been focused on socloeconomie problems relating to future
dilsasters in the State. These advances were stimulated by the
San Fernando earthquake of February 9, 1971, which was particularly
distressing not only due to the death and destruction wrought but
also because of the reallzation that this was a comparatively mild
shock (magnitude 6.4, Richter scale) by comparison with the great
historical California earthquakes such as the 1857 Tehachapil and
1906 San Francisco temblors, both of which are believed to have
exceeded magnitude 8 on this same scale. Great earthguakes will
occur again in California at times presently unpredictable,
Because of the increased population and consequent developments,
more people and facllities will be exposed to thelr ravages.
Therefore, a continuous effort to increase our preparedness for
these future events must be sustalined, This effort deserves our
support,

Sincerely yours,
“James G. Stearns
Chalrman

Enclosure
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INTRODUCTION

; Following the disastrous San Fernando earthquake of
February 1971, Governor Ronald Beagan created the Governor's
Earthquake Council, which he charged with responsibility for
preparing recommendations of whatever kind for reducing losses
in future California earthquakes.

The Council has consisted of 35 members representing
federal, state, and local agencies, universities, and representa-
tives of the public and private sectors., The tasks of the Council
have been determined and directed by a Steering Committee composed
of representatives from the interests noted. Working committees on
Research and Investigation and on Preparedness and Response (see
organization chart) considered the needs for further research in
the fields of seismology, engineering, and geology and proposed
procedures for reducing earthquake hazards in structures and Improv-
ing response to earthquake emergencies,

Through the efforts of these committees the First Report
of the Governor's Earthquake Council was distributed in November
1972, That report consists of 20 major recommendations for reducing
earthquake losses, Recommendations 1 through 14 were developed
primarily by the Research and Investigations Committee and Recom-
mendations 15 through 24 by the Preparcdness and Response Committee,
Recommendations 25 and 26, which concern the term of the Governor's
Earthgquake Councill and consideration of a successor body, were
originated by the Steering Committee. All 26 recommendations were
approved by the Governor, who issued instructions that steps be
taken to assure their implementation,

Recommendation No. 1 of the First Report called for the
creation of a coordinating body consisting of representatives from
state agencies and universities to assist with the implementation of
the remaining recommendations, The Governor's Interagency Earthquake
Committee was appointed for this purpose. A number of task forces
and subcommittees were alsc formed to consider specific recommenda-
tions (see table of organization).

The Second Report of the Govermor's Earthquake Council
was assembled by the Committee from reports submitted to it by the
working groups, It consists of abstracts of these reports and
contains for each recommendation a brief introductory statement, a
review of progress achieved during 1973-74, and a summary of pro-
posed future actions. The complete reports of the task forces and
subcommittees upon which these abstracts are based are preserved
in Sacramento in the files of the Committee.



RECOMMENDATION NO, 1
FROM THE 1972 REPORT

STATE INTERAGENCY COORDINATION

A coordinating body, with representatives from state agencies and

unlversities that deal in a major way with earthquake problems and

from local government, should be established administratively.

A coordilnating body was needed to function as both the
coordinator and catalyst for implementing and carrying out the
recommendations of the Governor's Earthquake Council %GEC) and to
create general awareness in state public service of interagency
responsibilities, available information and expertise, and
procedures related to earthgquakes.

1973=74 Progress

The Governor approved the First Report of the GEC on
December 12, 1972, and requested that its recommendations be
implemented, thus conveyling the necessary direction and authority
to administratively organize an interagency coordinating body.
Subsequently, the Chairman of the GEC convened an organizational
meeting. The recommended coordinating body was formed on
January 12, 1973, and designated as the "Governor's Interagency
Earthquake Committee" (GIEC). The Committee is comprised of
membership representing state agenciles, local government, and
universities. Several specialized coordinating subcommittees
and task forces were formed wlth specific responsibilities
assligned by the various recommendations,

Future Action

The GEC and the Leglslature's Joint Committee on Seismic
Safety (JCSS) have been succeeded by the Seismic Safety Commission
(SSC), which has been established legislatively (Senate Bill
No. 1729, Alquist). All initial appointments to the Commission
are to be made prior to July 1, 1975, In the interim, the GIEC
will continue to coordinate the activities and monitor the prog-
ress of the GEC recommendations. The GIEC also maintains a file
of correspondence and other documents relative to both the GEC
and the GIEC. These files and records will be available to the
successor body.



RECOMMENDATION NO. 2
FROM THE 1972 REPORT

POSTEARTHQUAKE STUDIES

Postearthquake studies should begin immediately after any significant
earthquake, and the resulting data should be dlsseminated quickly.

Lessons learned from each disastrous earthquake can be
applied to reduce losses from subsequent earthquakes. Many earth-
quake effects are ephemeral; ground dlsplacements in urban and
agricultural areas are quickly and deliberately obliterated by
repaving, relevellng, or reploughing, or are obscured by action
of the elements; structural effects are soon lost to demolition
and removal, or to remodelling or reconstruction; aftershocks diminish
rapidly in magnitude and frequency; and the later appraisal of the
effectiveness of response and recovery operations 1s dependent
largely on the reports and other records prepared during and
immediately following the event. Postearthquake studles must there-
fore commence immediately. In may cases as much may be learned from
a maJjor earthquake outside of California as from one wlthin the
State's boundaries.

(a) OUT-OF-STATE INVESTIGATION TEAM

Potential members of an out-of-state or foreign destructive-
earthquake Investligation team should be deslgnated In advance for
Immediate dlispatch anywhere 1in the world, and contingency funds
should be provlded 1or the investigation.

1973-74 Progress

"Out-of-State Earthquake Investigation Team Procedures”
have been prepared by the State Office of Emergency Services (OES)
and reviewed by GIEC. The procedures provide guldance in the areas
of team selection, organization, dispatch, passports and visas, and
medical requirements. A list of potential members for assignment to
the investigation team is also included.

Managua Earthquake - Following the December 23, 1972,
earthquake 1in Managua, Nicaragua, team members representing the
University of California at Berkeley (UCB), the State Office of
Architecture and Construction {(OAC), and the Fire and Rescue and
the Planning & Operations Divisions of OES visited the affected
area and prepared independent reports covering their investigatilons.
The OAC representative returned to Managua in March 1974 to evaluate
the progress 1n rebulldlng and rehabilitatilon.

Orizaba Earthquake - The Research Director, Structural
Safety Section, OAC, made a reconnalssance trip to Orizaba, Mexico,
and prepared a report followlng the August 28, 1973, earthquake in
the Mexican states of Puebla and Veracruz.

~3-



Future Action

The significant problem remaining concerns the procure-~
ment of funds for financing these investigations. The very nature
of funding for an emergency assignment, particularly one requiring
out-of-state or foreign travel, and the inherent problems of obtain-
ing rapid authorization to expend funds for such assignments require
special administrative or legislative action.

Until such time as the SSC is organized and functioning,
OES will continue efforts to resolve funding problems. Some options
(which are applicable to subsequent recommendations also) are:

1. Amendment to the Emergency Services Act to include
legislative intent for such activities;

2. Specific statement in the Budget Bill describing use
of Emergency Fund for such purposes; and/or

3. Standing arrangements with the State Department of
Finance that funds will be made available expeditiously
from the Emergency Fund.

OES will update the procedures for out-of-state investi-
gation teams and report annually to the SSC. The report will include
a current list of potential team members.

The California Division of Mines and Geology (CDMG) main-
tains an inventory list of seismological instruments available for
rapid deployment in California (Rec. No. 2(h)). The use of these
instruments by an out-of-state investigation team could be very
helpful. CDMG will determine which instruments are available for
out-of-state or foreign use and report to the SSC,.

Each member of an investigation team will submit a
detailed report covering his trip and observations to the S5C.

(o) EARTHQUAKE NOTIFICATION

Procedures should be developed to insure that those vitally con-
cerned with earthquakes receive prompt and accurate notification of
damaging or potentially damaging earthquakes in California and of
major out-of-state {including foreign) earthquakes.

1973-74 Progress

Primary notification to those vitally concerned with
earthquakes in California is provided from seismograph networks
operated by UCB, California Institute of Technology (CIT), National
Oceanic and Atmospheric Administration (NOAA), and the State Depart-
ment of Water Resources (DWR). Information from these networks and
other sources 1is relayed by OES to those concerned for responsive
action.



OES notifieation and alerting procedures have been
updated to 1include:

1. Direct reports via the National Warning System from
27 local warning points whenever selsmic events occur,
and from Palmer Observatory 1n Alaska for maJjor seismic
events.

2. Interties with DWR's automatic alarm and display, which
is an integral part of the statewlde seismograph network.

3. Liaison with CIT, UCB, and DWR to receive notification
of significant earthquakes detected by the selsmograph
networks operated by these agencles.

4, 1Investigation, to extent necessary, by OES warning center
personnel to obtaln a reasonable estimate of the severity
of each selsmic occurrence.

5. Additional earthquake information is obtalined directly
over Associated Press teletype net.

6. Immediate notification to deslignated persons and agencles.

Future Actlon

The Natlonal Warning System should be expanded to in-
clude 2ll 58 California counties. OES 1s pursulng thils objective
with the Federal Government and has applied for additional terminals
to provide each county with thls coverage.

Alternate communication channels should be established
with California's selsmology laboratories. OES will continue
efforts to secure funds for this purpose.

OES will report annually to the SSC on these activities
and will update the notification and alerting procedures when
appropriate.

(¢) CLEARINGHOUSE - EARTH SCIENCE INVESTIGATIONS

For significant earthquakes within the State, the California
DIvIsTon of Mines and Geology should be establlished as the
clearinghouse for the progress and results Of postearthquake
selsmological and geologlcal Ilnvestlgations.

1973-74 Progress

By letter dated January 16, 1973, the State CGeologilst
offered CDMG services and suggested procedures to be followed in
the establishment of temporary headquarters for postearthquake
geologlical and selsmologlical investigatlons. These procedures
were tested following the Point Mugu earthquake of February 21,
1973, and functioned effectively. Subsequently, by letter dated

-5-



September 4, 1973, CDMG effected an "Interim Earthquake Response
Plan" which incorporates the "clearinghouse function" for post-
earthquake earth sclence investlgations. This 1s included as
Section V in the Earthquake Engineering Research Institute's
(EERI) Earthquake Response Procedures.

Future Action

CDMG will continue as the on-site clearinghouse for the
progress, results, and coordination of postearthquake seismological
and geological field investigations. CDMG will keep its procedures
current, as dlctated by experience and knowledge acgquired during
these events, and inform =all participating agencies of any changes.
CDMG will report annually and after each major earthquake to the
SSC.

(d) CLEARINGHOUSE - ENGINEERING INVESTIGATIONS

For damaging earthquakes wlthin the State, the Earthquake Engineering
Hesearch Instltute should be established as the clearinghouse For the
progress and results ol postearthquake Structural engineering and
solls englineering investigations.

1973-74 Progress

By letter dated March 12, 1973, the President of EERI
accepted the role of serving as a clearinghouse for postearthquake
englineering investigations and outlined the procedures to be followed
by investigators in postearthquake coordination. This letter was
widely distrlbuted to and acknowledged by concerned organizations.
Subsequently, by letter dated January 1974, EERI published its
"Earthquake Response Procedures". Section III thereof contains
"Special Procedures for Engineering Clearinghouse for California
Earthquakes".

Future Actlion

EERI wlll continue as the on-site clearinghouse for the
progress, results, and coordinatlion of postearthquake structural
englineering and solls englneering field investligations. EERI will
keep its procedures current, as dictated by experience and knowledge
acquired during these events, and 1inform all participating agencles
of any changes. EERI wlll report annually, and after each maJjor
earthquake;, to the S$SC.

(e) FUNDS FOR SCHOOLHOUSE STUDIES

Contingency funds should be avalilable to the State Offlce of
Architecture and Constructlon for conducting comprehensive
posteartnquake school buildin% and site Inspections, In~uepth
structural and slte studlies of selected school bulldings, and the
preparation ol reports thereon.




1973-74 Progress

Efforts to determine availability of, and authorization
to expend, emergency funds, in accordance with the intent of this
recommendation, are continuing.

Future Action

Until such time as the SSC is organized and functioning,
OES will continue efforts to resolve funding problems for these
investigations and studies., Punding options listed under
Recommendation 2(a) are applicable here also. OES will report
annuglly to the SSC. .

(f) COORDINATION OF ENGINEERING STUDIES

Prior arrangements should be made for coordinated early postearthquake
engineering ilnspections and studies,

1973-74 Progress

In response to this recommendation, EERI appointed a
Committee on Planning Earthquake Investigations in January 1973.
The Committee's charge was to advise the EERI Board relative to
accomplishing the Recommendations 2(d), 2(f), and 2(h). Upon
advice from this committee and after soliciting response from
interested agencies, EERI published its "Earthquake Response
Procedures", Section IV of which is a "Special Plan for Coordination
of Engineering Investigations of California Earthquakes',

Future Action

. EERI will periodically update its Earthquake Response
Procedures by either publishing a revised procedure or notifying
all participants, annually, that the procedures are current,

A number of state agencies have earthquake damage assess-
ment responsibilities, These include in part: DWR (dams); OAC and
the Department of Housing and Community Development (HCD) (schools
and other structures); California Department of Transportation
(CALTRANS) (bridges, roads, and overpasses); and OES, Utilities
Division (Utilities). OES is developing a plan to utilize individuals
from private engineering firms to assist these public agencies and
local governments to determine which facilities can be safely used
immediately after an earthquake, OES will report to the SSC by
March 1, 1975,

(g) SOCIOECONOMIC STUDIES

Postearthquake socioeconomic studies should be given'more emphasis.,




1973-74 Progress

A meeting was held with the Federal Regional Council
(FRC) on June 19, 1973. At that time it was decided that FRC
would initiate a gtudy and report thereon. The study has been
completed; however, the report has not bheen released.

The report, when released, will undertake to:

1. Identify the principal sociceconomic problems that can ,
be anticipated following a major earthquake in California.

2. Indicate which of these problems will be most critical and
which will be somewhat less critical and when their
primary impact will be felt, i.e., in the emergency period
and/or the restoration period.

3. Identify the types of data needed to assess the magnitude
and character of these problems.

4, Sort the types of necessary data into:

(a) Those which are collected routinely and could be
quickly updated.

(b) Those which are not routinely collected and would
requlre special gathering procedures.

5. Identify the types of additionsml data needed to assess
the consequences of governmental action taken to cope
with the various postquake socioeconomic problems.

Future Action

FRC 18 reviewing thils report and will decide on the
appropriate mechanism and magnitude of federsl participation. OES
will monitor this review and report to the 5SC.

(n) DEPLOYMENT OF INSTRUMENTS

Preparations should be made to deplaﬁ_promptly and effectively
appropriate instruMeNtation on ground and structural sites Tor
measuring the elfects Of ALLEPSNOCKS. '

1973-74 Progress

An inventory list of gselsmological instruments available
for rapid deployment in California has been compiled. The list is
comprised of instruments available from NOAA, DWR, UCSD (University
of California at San Diego), CIT, UCB, and CDMG which can be used
for both erustal movement and structural response studies.



CDMG has accepted responsibllity for the coordinated
deployment of the instruments as a part of the clearinghouse func-
tion under Recommendstion 2{(c¢). The instrument deployment procedure
was tested during the Oxnard, California, earthguake of February 1973
and proved effective.

Future Action

The CDMG "Interim Earthquake Response Plan" will be
updated to include detailed procedures for prompt deployment of
seismologlcal 1instrumentation to ground and structure sites for
measuring the effects of aftershocks.

CDMG will update the inventory of avallable selsmologlcal
instruments annually and notify all cooperating agenciles of any
changes. CDMG will report annually to the SSC,

(1) POSTEARTHQUAKE AERIAL PHOTOGRAPHY

Prior arrangements and provisions for funding should be made for
Inmediafe aerial pDhNOtOgraphic surveys and 1or appropriate aerial
remote-sensing surveys O Lhe allected Ares.

1973-74 Progress

The State of California and the National Aeronautics and
Space Administration (NASA) entered into an agreement whereby OES
and Ames Research Center are to jolntly develop a program of disaster
assessment techniques and systems. Under the program the "Disaster
Assessment Committee” has prepared specific plans for amerial photo-
graphic surveys and remote sensing of areas struck by earthquakes.
In addition, OES has prepared procedures to insure immediste response.
The system and procedures were tested by U-2 photography of the
flooded areas in Northern California during January 1974 and found
to be satisfactory.

Under an agreement with OES, the Californils Wing, Civil
Air Patrol (CAP), provides aerial photographic and reconnalssance
flights upon request. The agreement is currently belng updated.

Future Action

CALTRANS has initisted facilities for raplid retrieval of
photographic coverage avallable throughout the State. When developed,
thils retrieval system wlll permit comparison of postearthquake wilth
pre-earthquake conditions.

OES will continue efforts towards maintalining service
agreements (or additional interagency agreements) which will permit
employment of aerial survey equipment and aircraft on short notilce.



Until such time as the SSC is organized and functioning,
OES will continue to explore the availability of emergency funds

for this purpose and will report annually to the SSC. PFunding
options are outlined in 2(a).

(3) ACCESS TO DAMAGE AREAS

Provision should be made in advance for legitimate postearthquake
Tnvestigators to have ready access TO areas alfected Dy earthquakes.

Previous disasters have demonstrated that there 1s no lack
of identification cards which imply authorization to enter disaster
areas. The problem is proper accredited identification of the
investigators which 1s readily recognizable by public protection
personnel.

1973-74 Progress

OES Law Division has developed a plan recommending stan-
dard procedures to be followed to galn zsccess to dilsaster areas and
to provide for crowd control. The plan proposes a standard identi-
fying arm band for use throughout the State. Local authority would
have responsibility for properly 1issuing the arm band.

Future Action

OES will continue to promote acceptance of the plan by
loecal public protectlon agencies and will report annually to the
SSC ®
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HIGHWAY 5 INTERCHANGE FOLLOWING THE SAN FERNANDO EARTHQUARKE
OF FEBRUARY 9, 1971--AN AERIAL VIEW
(Recommendation No. 2)

Critical facilitles such as this severely damaged highway
interchange must be cleared and service restored as rapldly as
possible after an earthguake. Technical studies must therefore
begin immediately before useful data are obliterated by the emer-
gency operations,

Recommendation No. 2 provides for expeditious and coor-
dinated postearthquake investigation and prompt dissemination of
information. Arrangements have been made with the California Wing,
Civil Alr Patrol, to provide serial photographic surveys on short
notice thereby preserving observations of damaged facilities which
could be destroyed before ground parties have an opportunity to
conduct on-site examinations. (Photo courtesy DWR
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CONVERTER STATION AT SYIMAR, CALIFORNIA DAMAGED DURING THE
FEBRUARY 9, 1971 EARTHQUAKE
(Recommendation No. 3)

Past earthguakes have demonstrated that community 1life
lines are partlicularly susceptible to disruption. Damage to
utility systems such as water supply, sewers, gas, electricity,
communications and transportation creates serious hardships and
may take months to repair. The GEC is exploring the needs for
research to improve the resistance of facilities to severe earth-
guakes and ways of improving coordination and dissemination of
newly developed technology among the major utilities. (Photo
courtesy OAC
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RECOMMENDATION NO. 3
FROM THE 1972 REPORT

EARTHQUAKE RESISTANCE OF PUBLIC UTILITY SYSTEMS

Speclal research should be directed to economically improving the
- earthquake resistance of Public Utility Systems. '

Public welfare depends so greatly on the functloning of
utility systems, such as water supply, sewers, gas, electricity,
communications, and transportation, that California should give
speclial attention to insuring that theilr operation will not be
seriously disrupted during an earthquake. Utillitles are, 1n general,
such complicated systems that speclal studies should be made on how
adequate earthquake resistance can best be achleved at economical
cost. The State of California should take the lead 1n 1nitlating
and sponsoring such research.

1973-74 Progress

A representative from the State Public Utilitles Commis-
sion {PUC) chaired the "Subcommittee on Earthquake Resistance of
Public Utility Systems", comprised of representatives from publicly
and privately owned electric, gas, sewer, water, telephone, and
transportation utilities and of governmental agencles and earth-
quake research organizations. Subcommittee members provided in-

- formation concerning thelr organizations'! policies and programs
with respect to earthquake resistance in utility design and
construction, divided into five major topics: (1) Current criterisa,
}2 Present research, {(3) Reccmmendations for further research,

4) Funding of research, and (5) General recommendations.

An extenslve report covering these toplcs was submitted
to the GIEC on June 7, 1974, concluding the subcommittee assignment
under Recommendation No. 3. The "need for and scope of further
research"” is defined 1in considerable detail under four topics:

(1) Site conditions, (2) Materials, (3) Structural response to
seismic-induced motion, and (4) Equipment. Sources of research
funding explored by the subcommittee are: (1) Public and private
earthquake research organizations, including the National Scilence
Foundation (NSF), U. S. Geological Survey (USGS), and budget item
allocations for state agencies; (2) State funding of university-
conducted research; (3) Private grants to CIT and the University
of California; and (4) Combinations of utilities, private vendors,
and public groups providing funds, facilities, materials, and
personnel for Joint research proJjects.

Future Action

In its report, the subcommittee recommended that it should
be established as a permanent entity meeting annually or oftener to
coordinate future research and disseminate the products of current

research regarding earthquake-resistant design and construction of
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utility systems. If established as a permanent entity by the
SSC, the subcommittee would develop a program to:

1. Improve the coordination of earthquake resistance research
snd the application of advances 1In utility deslgn and con-
struction developed by that research. -

2. Coordinate earthquake resistance criterls accepted by
~California utilities for specified equipment and construction,
and the standardization of specifications to vendors for
deslgn of earthquake-resistant equipment most frequently
used by utilities 1in all categories of service--gas, electric,
telephone, water, sewer, and transportation.

3. Assure that existing utility systems operated by private and
public institutions or by large apartment and condominium
complexes have the beneflt of continulng informstion on
earthquake resistant design and construction.
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RECOMMENDATION NO. 4
FROM THE 1972 REPORT

SAFETY OF DAMS
The relative dam safety programs of the State and Federal Govern-

ments should be assessed and contingency plans for areas below
dams should be prepared and adopted.

Failure of a dam could be one of the most catastrophic
results of an earthquake in the State. Vigorous efforts by appro-
priate public agencies working in this area must be made to insure
that such an event will not occur or that ensuing damage and loss
of l1ife will be minimal,

DWR, under Division 3 of the State Water Code, has juris-
diction over all nonfederally owned dams in California of greater
than 6 feet in height storing S50 or more acre-feet of water and of
25 or more feet in height storing more than 15 acre-~feet of water,
Principal federal agencies which design and construct or operate
dams within California are the U. S. Bureau of Reclamation (USBR),
‘?he U3 S. Corps of Engineers (USCE), and the U. S. Forest Service
USFS).

1973-74 Progress

DWR obtained a description of current dam safety practices
from each of the federal agencies, and DWR personnel accompanied
federal personnel from each of those agencies on at least one de-
talled dam inspection, Because of organizational and staffing
variations among these separate Jjurisdictions, there is some unique-
ness in each respective approach to dam safety., Primary differences
exist in the frequency of detailed technical inspections of cpera-
tional dams and, in some cases, the use of interdisciplinary
inspection teams., The federal dam safety procedures and inspections
were thoroughly evaluated and were found to be generally comparable
in extent and quality to those of the State. DWR has completed its
final report to the GEC entitled "Assessment of State and Federal
Dam Safety Programs, July 1974",

Closely associated with the second part of this recommen-
dation is Section 8589,5 of the Government Code and its subsequent
amendment, Senate Bill 1266, Chapter 726, Statutes of 1973. Under
the provisions of this Code Section, OES, after consultation with
DWR, identifies those dams the partial or total failure of which
would result in death or personal injury due to flooding of the area
below the dam. The owner of each dam so identified must prepare and
file an inundation map which shows the area of such potential flood-
ing. The inundation maps provide the basis for evacuation planning
under Recommendation No., 15(b). Local jurisdictions are then required
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to adopt procedures for the emergency evacuation and control of
those areas. Approval authority of both the inundation maps and
evacuation procedures is vested in OES.

SB 1632 further amends Section 8589.5 of the Government
Code to give OES discretionary power to walve the mapplng require-
ment in certain carefully defined cases. It also provides a system
under which OES will reevaluate 2ll exempted dams every two yesrs and
will insure that all new dams will be evaluated to determine mapping
requirements. Counties and citles are required to report changes in
development below exempt dams.

Out of the approximately 1,100 (nonfederal) dams in
California, 1t 1s estimated that about 750 will require inundation
maps under this program. To date nearly 260 maps have been sub-
mitted for englineering review. Federal agencles, although not
bound by California law, also are participating on a voluntary
basils,

Future Actlon

As a result of the assessment of state snd federal dam
safety programs, DWR 1s considering sadopting some federal practices.

OES will work toward completlon of the estimated 750 inun-
dation maps by December 1975 and wlll review those remaining dams,
which have been exempt, for possible future mapping.

Congress has directed the USCE to inspect or survey all dams
in the United States. The first phase, that of inventorying all dsms,
has been completed 1in California but 1s still in progress nationwide.
The second phase consists of fleld investigations to determine the
condition of each dam with respect to potential hazards. California
has requested exemption from this phase. The Secretary of the Army
1s to report to Congress in midsummer, 1974, on the status of the
program.
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LOWER SAN FERNANDO DAM, LOS ANGELES COUNTY
(Recommendation No. 4)

This dam, which was severely damaged durlng the San Fernando
earthqguake of February 1971, is typical of the hydraulic fill dams
which were constructed between 1870 and 1935. The susceptibility
of this type dam to ligquefaction during an earthquake is clearly
evident, As a result of the near failure of Lower San Fernando Dam.
DWR has required the owners of each of 29 such dams in the State
to conduct dynamic stability analyses. In general, although all
studies have not been completed, those dams in the Sierra Nevada
have been found satisfactory; whereas most of those in the coastal
areas, where seismic expectancy is greater, have been found deficient.
Removal, repair, or replacement is being considered for the
potentially unstable structures. (Photo courtesy DWR)
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RUINS OF THE TUNNEL SPILIWAY AT THE CITY OF SAN FRANCISCO'S
SAN ANDREAS DAM FOLLOWING THE GREAT EARTHQUAKE OF 1906,
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TUNNEL SPILLWAY AT SAN ANDREAS DAM
FOLLOWING THE 1906 EARTHQUAKE
(Recommendation No. 5)

This tunnel, which penetrated the San Andreas fault, was
offset laterally about seven feet during the temblor. The dam,
which was of earth construction, withstood the severe shaking,
sustaining only minor damage.

The following quote relates the damage sustalned by the
Pilarcitos pipeline, one of the principal water condults to the
City of San Francisco:*

"The earthquake having torn a crack or fault,
gseveral miles in length, along and across the upper or
30=-inch Pilarcitos pipeline, had elther completely
destroyed 1it, tearing and telescoping it in a number
of places, or at least had so inJured it, that it
would be many, many months, to say the least, before
it could be put into service again, if at sll. At the
large Frawley Canon (sic) the Pilarcitos 30-inch pipe
was thrown some 60 feet to one side. It was torn in
two for over 100 feet and thrown bodily, in two parts
and about at right angles to Its original line; so that
no matter what construction could have been put there,
it could not have been malntailned there, owing tc the
evidently great violence of the shock. Other portions
of the Pllarcitos 30-inch pipe were destroyed by the
earthquake, pulling the pipe apart Iin many places, while
at other places, it was telescoped."

Fortunately, water supply to San Franclsco was restored
within 62 hours after the shock through an alternate 37-inch line.

These observations 1llustrate the Importance of identify-
ing and defining active faults and avolding where possible the con-
struction of facilities upon or through them. Earthquake geologlc
hazards maps are being prepared by the Californla Division of Mines
and Geology in response to Recommendation No. 5. These maps will
show thoge faults that appear most likely to offset durlng future
seismic events.

¥Zource: 'The Water Supply of oan Francisco Before, During and
After the Earthquake of April 18, 1906" by Hermann Schussler,
Chlef Engineer, Spring Valley Water Co., July 23, 1906,
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RECOMMENDATION NO. 5
FROM THE 1972 REPORT

EARTHQUAKE GEOLOGIC HAZARDS MAPS

The State should accelerate preparation of comprehensive maps of
earthquake geologle hazards.

Earthquake geologic hazards mapplng involves accurate and
detalled interpretation of geologle data and 1s absolutely essential
to the evaluatlon of earthquske risk. Such maps are invaluable as
a gulde to local and regional planning and buillding code development
as well as providing information for land-use declsions at all levels
of government.

1973-74 Progress

A Fault and Geologlc Map of Californla, at a scale of
1:750,000, was published in 1974 by CDMG as "Preliminary Report 13,
State of California, Preliminary Fault and Geologlic Map". In its
preliminary form 1t 1s essentlally a fault map, with faults color
coded as to recency of movement. Those faults that have moved
historically are shown 1n red, while those that have cut Quaternary
deposlts but have not moved historically are shown 1ln orange.
Eventually the map will be published with geology shown in full
color.

Pursuant to the Alqulst-Priolo Geologlc Hazard Zones Act
of 1973, CDMG has delineated the mapped traces of the San Andresas,
Hayward, Calaveras, and San Jacinto faults, 1ncludlng zones one-fourth
mile or more wilide and centered on these faults. These maps, depicting
"Special Studies Zones", became official on July 1, 1974; however,
they have been avallable to the publlc slnce December 1973.

In January 1973 CDMG completed & preliminary map entitled
"Maximum Expected Bedrock Accelerations from Earthquakes in
California". This mapping was done for the California Division of
Highways (CDH) under contract. The map was printed at a scale of
1:2,000,000 and widely distributed to interested persons, chiefly
consulting geologists and englneers.

Future Actlon

The "Fault and Geologlic Map" will be completed by CDMG to
include geologic features and will be published 1n full color, along
with a text and source index. New and more accurate fault data will
contlnue to be collected so that revised editions can be published
from time to time.

CDMG wlll prepare additional maps of "Special Studiles
Zones" for other active and potentially actlve faults as informa-
tlion and topographic maps are made avallable. CDMG estimates that
at least $100,000 1s needed annually for the next 10 years to com~
plete this work.
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CDMG 1s revising the map entitled "Maximum Expected Bed-
rock Accelerations from Earthquakes in California" and expects to
repﬁblish it, along with an accompanylng report, in the fall of
1974,

CDMG will report annually to the SSC.
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RECOMMENDATION NO. 6
FROM THE 1972 REPORT

DISSEMINATION OF EARTHQUAKE-RELATED
EARTH SCIENCE INFORMATION
(a) COLLECTION AND DISSEMINATION OF EARTHQUAKE DATA
The State should develop additional capability in the collection,

summarization, organization, and dissemination of earthquake-related
earth sclence datsa.

A vast quantity of earthquake-related earth scilence infor-
mation 1s belng developed and accumulated by various organizations
such as the USGS, NOAA, CDMG, DWR, universitiles, local agencles,
private firms, and professional societles. Usually, these same
organizations disseminate such Information and data through numerous
allied publications, some with limited distribution, and in response
to specific requests.

1973-74 Progress

CDMG began publishing a quarterly entitled "California
Earthquake Science Newsletter" in February 1973. Seismologists and
others conducting earthquake-related research were contacted by CDMG
staff members and asked to contribute news items. The concept of
the newsletter was well recelved; however, actual contributions of
news 1ltems were gsparse, and those received were essentially dupllca-
tions of other publications having simlilar distribution. For these
reasons the newsletter was discontinued after February 1974. Articles
related to earthquakes will continue to appear in "Californila Geology",
a monthly publication of CDMG.

The Public Resources Code charges CDMG with responsibility
to maintaln a flle of information concerning resources and geology
which should be avallable to assist the residents of the State.

CDMG has developed an electronic data storage and retrieval system
which will contain earthquake-related data (Recommendation No. 8).
Other data relative to boreholes, geochemistry, physical testing,
etc., 1s maintained in a form sultable for EDP storage.

Future Action

CDMG will continue to publish "California Geology" on a
monthly basis and will strive for complete coverage of the entire
earthquake-related earth scilence fileld.

CDMG will continue its development and implementation of

an electronic data storage and retrieval system and will report
annually to the ssc.
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(b) EARTHQUAKE HAZARDS CRITERIA

The State should develop ceriteria for the detalled delineation and
evaluation ol geologlc earthquake hazards by local government.

The “"safety element" and "selsmic safety element" of
general plans (Government Code Section 65302) require the develop-
ment of policies for the protection of the community from geologilec
hazards and an identification and appraisal of selsmic hazards,
respectively. Local governments control zonlng, siting, and
construction within thelr respective Jurisdilctlons. A few loecal
governments have expertlse 1in delineating and evaluating geologic
earthquake hazards; most do not.

The GEC prepared "Suggested Interim Guidelines for the
Seismic Safety Element in General Plans". These guidelines were
distributed 1n July 1972 to all local governments in California by
the State Council on Intergovernmental Relations (CIR).

1973-74 Progress

In September 1973 CIR 1ssued its "General Plan Guideline="
which covers the selsmic safety element.

Future Actlion

CIR wlll update the selismic sgfety element of 1ts General
Plan Guidellnes perlodically as dictated by experlence and avallable
Informatlion and report to .the 3SC.



OLIVE VIEW HOSPITAL FOLLOWING THE SAN FERNANDO
EARTHQUAKE OF FEBRUARY 9, 1971
(Recommendation No. 7)

Three people were killed at this facility and damage was
estimated at about 560 million.

Research programs are now proceeding with the obJjectives
of developing better understanding of the ground motions that occur

during severe earthquakes and Improving the seismic criteria required
for designing structures to withstand them.

Plans submitted for all new hospitals in California now
must be accompanied by a report which evaluates geologic hazards
including seismic history of the sites proposed. These reports

are prepared in accordance with guidelines published by CDMG.
(Photo courtesy CDMG)
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RECOMMENDATION NO. 7
FROM THE 1972 REPORT

EARTHQUAKE ENGINEERING RESEARCH
Research on earthquake engineering should be greatly augmented so

as to obtaln the most needed and most benellclal results 1n the
development ol sale and economical design criteria.

Universities, both public and private, are the main source
of basic research. Several years ago CIT and UCB took the lead 1n
forming the Universities Councll for Earthquake Engineering Research
(UCEER) which has played an important role in coordinating basic
research. Government agencles and private organizations in
California also have been leaders 1n sponsoring and conducting
intermediate and applied research. However, all groups - govern~
ment agencles, private organizations, and universities in particular -
have a potential for a much stronger research program than has been
carried on in the past.

1973-74 Progress

The Subcommittee for Coordination of State-Sponsored
Earthquake Englneering Research formulated lists of esrthquake
engineering research needs, including specific types of baslec and
practical applied research. Some of these research items stem from
Recommendation No.9 (a), which concerns design related geologic
studles.

A research project entitled "An Evaluation of Seismic
Codes" has been funded by NSF through the National Bureau of
Standards (NBS) and 1s being conducted by the Applied Technology
Council (ATC). This project requires that a panel of engineers pre-
pare a draft of a selsmic code; another group of englneers will
then reanalyze existing bulldings to conform to the new code require-
ments and determine its economic and design impact. The project is
essentlslly complete.

ATC 1is also conducting a program (funded by NSF) to im-
prove and update the present recommended lateral force requirements
code of the Structural Englneers Assoclation of Californis {SEAOC).
The program encompasses all aspects of bullding and geotechnical
practices necessary to mitigate the effects of earthquake disasters
on a national scale. Requlred loading and reslstance criteria will
be explored 1in depth and written for easy adoption into building
codes. This study 1s scheduled for completion in two years.

Senate Bi1ll No. 2149 (Alquist) has been introduced,
providing for the development of recommended minimum design and
construction standards relating to selsmic safety. This bill 1s 2z
direct result of a report and proposal for selismic code revislon
prepared by SEAQC,
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DWR contracted with Stanford University for measurement
of dynamlc characteristics of switchyard electrical equipment
relative to the California Water Project. The tests determined
natural frequencies and damping characteristics, with and without
pilot modifications, of the structures. Final modifications are
being incorporated into the equipment to improve selsmic resistance.

CALTRANS has installed strong-motion earthquake recorders on
three bridges and developed (1) techniques to determine shear velo-
cities 1n soils, (2) additional expertise in predicting the behavior
of embankment and cut slopes to earthquake motion, and (3) additional
computer programs to determine the behavior of structures in the
inelastic region.

Future Actilon

The State must continue to encourage the financial support
of earthquake engineering research., It is anticipated that the SSC
will lend active support to this effort,
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RECOMMENDATION NO. 8
FROM THE 1972 REPORT

SEISMICITY MAPS AND CATALOGS
A comprenensive earthquake catalog should be compiled and various

seismlIcity and selsmlc probability maps should be prepared for
California,

‘Where earthquakes have occurred in the past, more can be
expected 1n the future. In the study of earthquakes, understanding
the past 1s the key to present and future understanding. A detailled
compilation of sll known earthquake history in the State would be an
invaluable sld to researchers 1n selsmology and earthquake englneering,
planners, engineers, and various governmental officlsls whose respons-
ibilitles are affected by seismic hazards. Detailed seismic history
for glven areass 1s essential to 2id municlipalities in preparing
selsmic elements.

1973-74 Progress

CDMG 1s completing a catalog of damaging earthquakes in
California (MM intensity VI or greater) to be published Jointly with
USGS.

CDMG has developed a data storage and retrieval system which
will contain three flles of earthquake-related data. The first file
will contain information related to indlvidual earthguakes such as
hypocenter, felt area, lives lost, dollar damage, and information
about surface faulting. This file should be complete by late 1974
and will be used to provide varlous kinds of information lists re-
lating to earthquakes 1in specific areas.

The second file will contain all the avallable intensity
and acceleration data for each event in the first file. The fille
should be complete by late 1975 and wlll be used to prepare
isoseismal maps for individual earthquakes and as input for the
third file.

The third file will contain intenslities sorted as to
location. The data for this file willl be obtained directly from the
second file; thus, no work can be done on thls file until the second
is complete. This file will be used to compute recurrence intervals
for intensities at any location in the State. It will also allow
maps to be drawn showing (maximum and mean) intensities throughout
the State.

CDMG has published a preliminary fault and geology map cof

California and a preliminary map showing maximum expected bedrock
acceleration from earthquskes in California (Recommendation No. 5).
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Future Action

CDMG will work towards completion of the earthquake catalog
and the flles for the data storage and retrieval system, prepare
seimicity and seismic probabllity maps, and report annuaslly to the
SSC. ‘
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LASER BEAM RANGE FINDER
(Recommendation No. 9)

This instrument is used for meaguring precisely the dis-
tances between widely spaced survey monuments, usually located on
mountain tops. Repeated measurements are made to detect changes
in these distances and thus reveal the strains occurring in the
earth's crust. Collection of these data is part of the CDMG pro-

gram)to develop an earthquake warning capability. (Photo courtesy
CDMG
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RECOMMENDATION NO, 9
FROM THE 1972 REPORT

RESEARCH ON FAULTS, CRUSTAL STRAIN, AND FAULTING
(a) RESEARCH ON FAULTS AND FAULTING
Coordinated research on the nature of faults and fault displacement,

and on the histories of fault dilsplacemements Lhrough Lhe recent
geologlic past should be 1ncreased.

During recent years the geosclences have experienced an
increase 1n public awareness, particularly in populated areas subject
to recurring earthquake disasters. The hlgh 1lncidence of earthquake
occurrence and the assoclatlon of earthquakes with faults have
induced the State of Calilfornia to enact regulatleons requlring
evaluatlon of the geologlc environment of proposed construction
sltes for hosplitals, schools, and emergency structures. Overall,
an increased effort has been made to understand individual faults,
systems of faults, the inter-relatlonship between tectonic provinces,
and the earthquake generating processes.

1973-T74 Progress

The USGS has expanded 1lnvestigations of 1mportant faults by
increasing its own efforts and by actively sponsoring cooperative
investigations with other federal, state, and university organi-
zations. Many tens of kilometers of fault traces have been examined
in the San Francisco Bay region, the Elsinore and Garlock fault
zones, and within the frontal fault systems of the San Gabriel and
San Bernardino mountalns. Efforts to date Holocene and Plelstocene
sediments have been performed, providing information necessary for
reconstruction of the displacement history of faults in the San
Francisco Bay reglon. Acoustle profile plotting methods have been
applied to evaluate the continulty of offshore faults.

DWR has contracted with Stanford University to prepare
seismic mlcrozonatlion of designated regions of the Californias Water
Project which will deplct future probable peak ground acceleratlons
in those regions. When completed, this seismic risk program will
determine the level of risk and probable consequence of failure of
each component of the Project.

Future Action

The USGS will continue 1ts selsmic research asctivitles and
sponsorship of similar research projects by others. The San Andreas
selsmic network willl be extended southeastward along the San Andreas
and San Jacinto fault zones. Geodetic measurements of the numerous
survey lines crossing faults 1in California will continue.

CDMG willl continue activity in definlng geologleally
hazardous zones and active faults, in the preparation of maps showling

-30-



Special Studies Zones (Recommendation No. 5), and in conducting
studies related to active faults; selsmlc elements, and geologic
hazards.

DWR will actively pursue research programs simllar to
and including 1ts seismic risk program (with Stanford University).

(b) CONTINUE CRUSTAL STRAIN MEASUREMENTS
Large-scale crustal strain measurements along the state "geodimeter"

network should be continued at a high level for at least the next
decsade.

In order to detect strain changes in the earth's crust
along the San Andreas Fault zone (and related zones), the State has
made periodic geodimeter measurements since 1959. The program was
instigated and conducted by DWR, 1n connection with the Californis
Water Project, until 1968, at which time it was transferred to CUMG.
These crustal strain measurements have been fundamental in the
understanding of faulting and earthquake generastion, and the results
of the program suggest that its continuation may eventually lead to
the development of an earthquake warning system. ,

1973-74 Progress

CDMG and USGS are continuing a cooperative program of
crustal strain measurements slong the "geodimeter" network with new
and 1ntensified effort being made by both agencles in areas of
particular interest. CDMG 1s concentrating 1ts efforts 1n the
southern part of the net, along the San Andreas and San Jacinto
faults from southern Monterey County and the Anza Borrego Desert;
USGS conducts periodic remeasurements of selected lines 1n the net-
work northerly from Monterey County to the San Francisco Bay region.
Both agencles have developed more comprehensive data in selected
areas--CDMG 1n the Parkfield-Cholame Valley segment of the San
Andreas fault; USGS in the Hollister, Antelope Valley, and San
Bernardino-Riverside regilon.

A schedule of frequent reobservations {3-4 month intervals)
was initiated by CDMG in the Parkfield-Carrizo Plsin reglon of the
San Andreas Fault 1n 1972 and 1s continulng. 2Also, measurements
have been 1nitiated on an array of lines established by CDMG/USGS
in the San Juan Bautlsta-Watsonville region. Quarterly measurements
on this latter net are being continued by USGS.

Precise levellng at selected fault locations 1s belng
performed principally by NOAA, USGS, and DWR; but thse sltes are
generally of limited areal extent. Thus at present there appears
to be no agency with avallable capability or funding to accomplish
precise leveling surveys of the desired scope without major new
support. An alternative measure of vertical deformation 1s afforded
by the deployment of tlltmeters. The use of this instrumentation is
belng actively expanded by USGS with a few lnstruments belng operated
by CDMG.
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The UCSD long base straln meter program has been filnancially
supported by NSF and USGS. Over $150,000 has been expended during
1973 and 1974,

Future Action

1 CDMG and USGS will maintain thelr present cooperative
effort on the geodimeter net and will seek increased support to
permit 1ncreasing the geodimeter net program to the same level
previously conducted by DWR (1959-1969).

Relatlvely new highly accurate short-ranged and distance-
ranging instrumentation provides additional capability for crustal
strain measurements. Both CDMG and USGS plan additional measurement
activity utilizing this instrumentation.

CDMG will pursue the possibility of purchasing and instal-
ling additional tiltmeters for determination of vertical crustal
deformation. '

Both NSF and USGS are expected to continue their support

of the UCSD long base straln meter program. NSF has approved
$50,543 for fiscal year 1974-75.
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RECOMMENDATION NO. 10
FROM THE 1972 REPORT

SEISMOGRAPH NETWORKS AND BASIC RESEARCH
IN SEISMOLOGY
(a) STRENGTHEN BASIC RESEARCH PROGRAMS

Baslc research programs in selsmology should be strengthened.

A healthy research program in selsmology 1s essential
to the understanding of earthquakes and consequently the reduction
of earthquake hazards. Particular emphasis should be placed on
research of unique value to California that can best be carried out
by California agencies and institutions.

1973-74 Progress

Under the Strong Motlon Instrumentation Program, CDMG
has installed a network of approximately 200 instruments. Siting
emphasis in order of priority has been on: (a) critical geographic
areas not yet instrumented, (b) representative soll and rock sites,
(c) fault zones, and (d) selected structures; and includes instal-
lation of a large number of array sites. The occurrence of a
significant earthquake, almost anywhere in the State, should now
provide researchers with valuable data concerning ground response
to strong earthquake shaking.

Future Aétion

CDMG's plans for next year emphasize the lnstrumentation
of selected structures, i.e., bulldings of different heights, types
of framing, materials of construction, design and construction dates,
and architectural concept. In addition, it 1s proposed that selected
damg, offshore drilling platforms, and down-hole arrays be instrumented
during this next year.

(b) SEISMOGRAPH NETWORK EXPANSION, MODERNIZATION, SUPPORT

Seismograph networks 1n the State should be expanded, adequately
supported, and certain of thelr facilities modernized.

The State has . a responsibllity to insure that a long-term
record of basic iInformation on Cslifornlia earthquakes be properly
kept. This requires continuously monitoring and analyzing seismic
events, both on land and offshore. UCB 1n the northern part of the
State, and CIT in the southern part, have a long history of meeting
this responsibility. The expansion of selsmograph networks in the
State involves 1ncreased coverage of certaln parts of the State and
conversions of some of the present seismograph stations into more
modern facilities.
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California 1s the most intensively monltored selsmic area
in the world with the possible exception of Japan. Several agenciles
operate sensitive selsmograph networks, 1.e., UCB, CIT, USGS, DWR,
and the University of Southern Californla (USC). All the agencies,
except USC, record telemetered seismic data from one or more sister
agencles through the DWR selsmograph recording center in Sacramento.
Other selsmic data are freely exchanged between the networks. -

1973-74 Progress

Selsmic recording and analysis capabllities have been
improved largely through federal research grants. Modernization
of analysls facllitles has been made possible by a capital equlp-
ment grant of $180,000. The most recently developed broadband
seismographs have been 1nstalled at the first-grade Jamestown
statlon 1n the central part of the State. Networks of strong
motion 1lnstruments are now operated on the San Andreas fault,
south of Holllster in Bear Valley.

The CIT selsmograph statlon operatlonal budget was
augmented by $57,000, as recommended by the GEC, through con-
tractual arrangement with CDMG. The CIT telemetered sensitive
selsmograph network was effectively expanded with the installation
of USGS stations in the Imperlal Valley, the Mojave Desert, and
the San Bernardino area.

Future Action

Achlevement of routine on-line computer analysls of the
UCB telemetered selsmograph network 1s expected wlthin the next two
years. Needed equipment, funded by the $180,000 NSF grant, 1s on
order. Computer software 1s in the development stage. When the
system 1s operational, epicentral location, magnitude, and other
parameter data will be avallable very quickly for dissemination.

Actlivities of the UCB selsmograph statlon are bheing ex~-
panded as a result of a $70,000 budget augmentation for FY 1974-75
that was recommended by the GEC.

The telemetered selsmograph network, operated jolintly by
CIT and USGS, wlll be expanded in the San Bernardino area and in
the Imperial Valley area. The enlarged network will be utilized
to test the dilatency phenomenon as an earthquake prediction toocl
for Southern California.

On-line computer processing of the telemetered selsmograph

network data will be utilized to process the increased analysis
workload.
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RECOMMENDATION NO. 11
FROM THE 1972 REPORT

MECHANISM OF CRUSTAL FAILURE

Further fundamental research should be undertaken on the mechanism
of eérustal failure.

The solutions to a varlety of earthquake problems are
dependent on further fundamental research. Much of this research
is being conducted by federal agencies and universities. An
evaluation of the adequacy of ongoling resesrch in flelds relsated
to the mechanics of crustal fallure 1s desirable, specifically
concerning:

1. Rock properties and behavior under realistic crustal
condltions of stress, straln, and temperature,

2. Methods of in-situ crustal stress measurement,
Methods of estimating earthquake source properties,

4, Numerical modeling of the earthquake source and resulting
ground motion on the surface of a realistic earth, incor-
porating solils and topography.

1973-74 Progress

A Penrose Conference on Fracture Mechanics and Earth-
gquake Source Mechanlsms was convened by the Geologlcal Soclety of
America in September 1971 at Aspen, Colorado. Some 84 experts in
seismology and rock mechanlcs gathered to consider current research
and research needs on essentially the four topilcs enumerated by GEC
in this recommendation. The following summary of conclusions of
that conference (see Geotimes, April 1972, pp 15-18 for s complete
discussion) goes far In responding to the GEC recommendations.

"Current evidence supports a modified elastic-
rebound theory for generation of earthquakes. Important
new modifications include the need to account for a
selsmic slip and the roles of gouge and effective stress
in the fault zone. Areas of greatest interest at the
conference suggest manifold research needs. These 1nclude:

1) studies of mechanical properties of fault gouge,

2) explanations of the role that gouge plays during
fault displacement,

3) interpretations for the order-of-magnitude
difference between stress drops recorded in
laboratory friction experiments compared with
stress drops calculated for earthquakes,
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4) improvements in theoretical and numerical
models based on dislocation theory,

5) analyses of the high-frequency part of
selsmic spectra,

6) determinations on whether creep relieves
significant strain energy or is premonitory
to major earthquakes,

7) understanding of how fault behavior changes
with depth, and

8) applications of experimental friction work
to fault behavior in seismic zones of the
world.,

"Perhaps the greatest current need is for a greatly
increased emphasis on the combined and simultaneous use of
theory, laboratory data, and field observatlions in fracture
mechanics and earthquake-source mechanism problems,
Encouragingly, theoretical models that use laboratory rock-
mechanlcs data yleld source parameters and motlons close to
those calculated for earthquakes,

"Analyses of seismic spectra indicate a preference
for the dislocatlon model for faults, but the models require
refinement. Stimulation of strain-energy release seismically
by high fluid pressures, underground explosions, and mining )
provide unlque clues and extragordinary opportunities for
studying physics and dynamics of earthquakes."

The above summary addresses all aspects of Recommendation
11 except the numerical modeling of strong motion with soill and
topographic detalls included. Such research, utilizing finite
element and finite difference techniques, 1s iIn progress at several
laboratories. These studies, however, wlll depend heavily for
completeness on a realistic model of the spatial and temporal
characteristics of the earthquake source.

Future Action

Another Penrose Conference was convened in August 1974
and was widely attended. Active and advanced discussions of
matters germane to earthquakes were pursued. The conclusions of
this conference provide the latest professional evaluatlon of
Research on Mechanisms of Crustal Failure.
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RECOMMENDATION NO. 12
FROM THE 1972 REPORT

COST-BENEFIT STUDIES

Realistlic cost-beneflt studles should be made of earthquake counter-
measures and earthquake losses.

Direct physical damage to private and public sector struc-
tures can be measured by relatively straightforward means. But the
state-of-the-art for measuring indirect costs, commonly labeled
"socloeconomic", 1s comparatively primitive. And the problems of
measuring the effectliveness of mitigative measures and integrating
and applying the full range of these evaluations 1in an effectlve
framework of public policy--for instance in earthquake-prediction
policy--remain to be studied in depth.

Systematic research 1s required to ascertaln reliable
values for all factors--social and economic-~that should be used
to quantify earthquake losses and loss-reduction measures. A first
need 1s to arrive at a method for this type of analysis--ldentify
the essentlal cost factors, the units that express them, and the
means to obtaln them. Once procedures are established for obtaln-
ing reallistic estimates of total earthquake losses, determinations
of more meaningful cost~benefit ratios will be possible.

1973-74 Progress

Since this recommendation was made 1in 1972, the princi-
pal advances have been research studles sponsored or funded by
several agencles 1n the U. S. Department of Housing and Urban
Development (HUD), by USGS offices formerly under NOAA, and by the
insurance 1industry.

The Federal Disaster Assistance Administration (FDAA)
sponsored studies of expectable losses in "scenario earthquakes"
in the San Francisco and Los Angeles areas, released in 1973 and
1974, These were contract studies by technical investigators under
the direction of the Environmental Research Laboratories (in NOAA).
The FDAA also 1s sponsoring a recently organized (May 1974) Panel
on Publlic Policy Implementation of Earthquake Predlctions. The
Office of the Asslstant Secretary for Policy Development and Research
(in HUD) supervised a research project in the performance of dwell-
ings in the San Fernandc earthquske and a follow-up study now under=-
way to develop methodology for estimating losses to builldlings. Cost
conglderations of improved earthquake-resistant construction practice
wlll be another follow-up study.

The Office of the Federal Insurance Administrator (in HUD)

i1s sponsoring research 1nto insurance aspects of losses and
indemnities.
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Future Action

CDMG will review the results of applicable federal and
state research projects pertinent to Recommendation No. 12 and
report thereon with recommendations to the SSC by June 30, 1975.
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RECOMMENDATION NO. 13
FROM THE 1972 REPORT

CONTINUING EDUCATION

Organizations involved in earthquake-related activitlies should actively
support conlerences, seminars, and short courses ror the purpose or
dIsseminating Information on new developments; Key personnel with

such agencies should be encouraged to participate in such educational
activities.

»

Earthquake englineering 1s a comparatively new and rapildly
developing fleld. Ongolng research 1s continuously providing new
technology or improving old procedures. It 1s 1mportant that new
concepts and information be rapldly and effectively dlssemlnated
among those wlth the need to know.

1973-74 Progress

DWR sponsored a pllot conference on Earthquake Englneering
for Water Projects (January 16 and 17, 1974) in complisnce with this
recommendation. It 1ncluded technical sesslons covering geologic,
selsmologlic, and structural aspects of earthquake englneering as they
relate to water projects. A panel of selected experts was called upon
to examine the state-of-the-art and make recommendations on future
action. On the suggestion of thls panel the California Water and
Power Earthquake Engineering Forum was established with the obJjectlve
of reducing earthquake damage to water projects and public imperilment.

As another means of providing information the GIEC completed
8 catalog of materlial avallable in the flles of 1ts member agencles.
Copiles qf the catalog were distributed to GIEC members.

Future Action

Education in this rapidly developing field must be a con-
tinuing process. An inventory of the State's needs for earthquake-
related training has been compiled based on questionnaires submitted
by the GIEC member agencies. Some of the needs now are being filled
by the universities through on-campus classes, extension courses,
and in some instances closed circult television facllitles. Other
needs can best be met by agency-sponsored training such as the DWR
conference. Continuation of such events should be encouraged.
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RECOMMENDATION NO. 14
FROM THE 1972 REPORT

" EARTHQUAKE WARNINGS

Criteria should be established for determining under what condil-
tions earthquake warnings should be 1ssued; who should be
Pesponsible lor 1ssulng such warnings; what officials, agencles
or groups should be alerted; and what actlons should be taken on
Yecelpt Ol such warnings by those sO alerted. ~

Congliderable progress has been schieved during the last
two years in developlng the capability to predict earthquakes.
Most sclentlists agree that the technology will require several
vears of testing and development before reasonably relisble pre-
dictions can be expected. Nevertheless, prudence dictates the
advisabllity of considering at this time how the predictions of
the future should be handled and who should handle them.

1973-74 Progress

The GIEC Subcommittee for Earthquake Warning recommended
the selection of an advisory group comprised of emlinent sclentists
qualified to Jjudge the reliability of earthquake predictions. The
GIEC Advisori Group on Earthquake Prediction was formally initiated
in March 1974 at UCB. The group was established to evaluate all
earthquake predictions based on the authenticity, validity, and
reliability of the technigue(s) and the credibility of the author(s)
and to present to the Governor, OES, the administration, and the
Legislature sclentifically unblased evaluation of the predictions.

This scientific Judgment will allow government to deter-
mine when official action will be necessary and, in turn, will provide
the press a source of sclentific data. The scientlfic panel is com-
posed of the State Geologist, who serves as Executlve Secretary, and
representatives from:

California Division of Mines and Geclogy
California Institute of Technology
Stanford University

U. S. Geological Survey

University of California at Berkeley
University of Southern Californis

Future Action

Future work and funding will be an outgrowth of recommen-
dations made by the Advisory Group on Earthquake Prediction and will
be related to other recommendations such as:

1. Dissemination of earthquake-related earth sclence
information,
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2. Augmentation of research in earthquake engineering,
3. Research on faults, crustal strain, and faulting,

4, Seismograph networks and basic research in

seismology,
and :

5. Fundamental research on the mechanism of crustal failure.

Advancements in these areas will stimulate increased
reliability of earthquake predictions and warnings.
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RECOMMENDATION NO. 15
FROM THE 1972 REPORT

EMERGENCY RESPONSE PLANS

(a) MANDATE LOCAL DISASTER PLANS

It should be mandated that local governments have prepared dlsaster
plans whlch provlide both Intrinsic and mutual ald response following
an earthquake or other natural disaster, in order to expedlite the
saving of 1lives and the reduction ol property loss.

A regularly exercised emergency plan provides local Jjurls-
dictions with a readiness capablility to accomplish the life-saving
and property-protection goals stated above. Local capabilities can ’
be 1ncreased by coordinating mutual aild provisions with adJjacent
Jurisdictions. Most local disaster plans in exlistence today are
very general or basic and do not contaln contingency plans for
specific emergencles.

1973-74 Progress

Senate Bill No. 1373 (Alquist) has been introduced requiring
local Jurisdictions to adopt ordinances establishing a disaster council
and provide for an emergency plan and organization. The formation of
3 disaster counclil would be opticnal with a city which 1s represented
on a countywide disaster council. It requlires that OES establish a
committee to develop criteria for the emergency plans and directs
that such plans and each revision therecf be flled with OES. OQES
will be required to report to the Leglislature and the Governor's
Emergency Council, each year, on local Jurisdictions not complyling
with the provisions of the California Emergency Services Act.

Future Action

QOES will continue to provide local Jjurisdictions with
planning guldance, training, and periodic evaluation of the plan
adequacy through testing and exercising. In addition, OES will con-
tinue to negotiate with federal agencies for plan funding, and
ccordinate state and local planning efforts.

OES will report annually to the SS5C.
(b) EVACUATION PLANS
Detalled plans and procedures to evacuate 1solated or endangered

people I'rom areas made hazardous Dy earthquake or other disaster
efTects should be developed for each community.

After an earthquake, structural fallure and resultant debris
may completely block surface transportation and thereby 1lsolate groups
of people. It 1s necessary, therefore, to arrange for the movement
of these people to undamaged and safe areas where they can recelve
medical treatment and emergency care.
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1973-T74 Progress

Section 8589.5 of the Government Code requires local
Jurisdictions to prepare evacustion plans as a follow-up to the
inundation mapping program described under Recommendation No. 4.
Interim evacuation planning guldance was distributed to directors
of county emergency organizations in July 1973. Subsequently the
guldance has been revised and expanded into final form based on
comments from local Jurisdictions and was redistributed in July
1974. Although developed for evacuation necessitated by dam
fallure, the principles are applicable to evacuatlon for any cause;
and plans can be adapted to flt the actual hazards faced by the
community.

OES also has Published a draft "State Nuclear Power Plant
Emergency Response Plan" which can be adapted to other emergencies.
The plan describes the situation and hazards that could follow
such an accldent, specifies the organization and tasks to be
accomplished by each level - operator, local, state, and federal -
and provides a concept of operations for coplng with the effects
of the nuclear accident.

Future Action

OES will continue to update the emergency evacuation
planning guidelines and provide local Jurisdictions with planning
guldance and training.

OEé will report annually to the SSC.

(¢c) PLAN COORDINATION

The State and Federal Governments should be urged to intensify thelr
JoInt emergency planning programs with local governments and the
private sector, to insure avallabllity of resources, mutual aid
pacts, coordination of plans, and emergency response tralning.

When san earthguake or other disaster strikes, it knows no
geographical boundarles; therefore, it 1s lmperative that all levels
of government be prepared to share thelr services, resources, and
manpower with those 1n need of help.

1973-T74 Progress

This 1s an ongolng assignment in Cslifornia, involving the
U. S. Defense Civil Preparedness Agency (DCPA), FDAA, and OES; and
one which has taken notable steps forward in recent months. The
focal point of this cooperative effort between federal, state, and
local governments is in the nine Bay Area counties and the Los Angeles
area.
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Ma jor emphaslis has been placed on local planning, which
included the 1ssuance of planning guldance, the development of
workshops emphasizing operational plans, and on-site assistance for
local governments 1in updating thelr emergency plans. Emergency
plansg for schools, hospitals, and other publlic facilitles are
coordinated with local government plans at the municipal level.

Future Action

In cooperation with DCPA and FDAA, OES will continue to
encourage local Jurisdictions to develop and update their emergency
response plans to assure uniform and adequate response in emergencies
involving multiple Jjurisdictions.

QOES will report annually to the SSC.

(d) STATE EMERGENCY RESOURCES MANAGEMENT PLAN

The State Emergency Resources Management Plan should be updated and
modified TO be applicable tO earthquake Oor other emergencies. 1n
addition, an lnventory of critical resources should be included as
an integral part of this plan.

A major earthquake will seriously reduce the ability of
each affected Jurisdiction to perform its emergency functions.
Further, the extraordinary emergency requirements lmposed by the
loss of critical resources 1ln a community make 1t 1imperative that
a statewlde inventory of critical resources be developed. To
accomplish this 1t 1s necessary to identify, locate, determine
availability, and make prearrangements for delivery of critical
resources under the control of private as well as governmental
sources.

1973-T74 Progress

This "State Emergency Resources Management Plan" was
considered in connection with the current work relative to the
"State Emergency Plan". Part Two of the latter plan is under-
going a major revision which is scheduled for completion in
December 1974, It was decided, for budgetary reasons, to post-
pone work on the Resources Management Plan, which will be a maJjor
undertaking, until the pending revision to Part Two of the State
Emergency Plan 1s complete.

Future Actlon

OES will continue efforts to implement thls recommendation
and will report annually to the S8SC,.
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RECOMMENDATION NO. 16
FROM THE 1972 REPORT

EMERGENCY OPERATIONS

(a) RECONNAISSANCE

Resources should be identified and procedures developed for
providing aerial and ground reconnaissance of any area of the
State which may be affected by an earthquake or other disaster.

As a basis for emergency operations after an earth-
quake, timely and accurate reconnaissance is necessary to assess
the degree and extent of damage, perimeters of affected areas,
and persons requiring assistance. Since there are a large
number of private aircraft in the State in addition to those
owned by government, a comprehensive plan to utilize this resource
effectively must be prepared.

1973-74 Progress

A list of county sheriffs and CAP aerial sguadrons
has been compiled by OES and is updated periodically.

OES has standing agreements with NASA and the
California Wing, CAP, providing for aerial photographic and
reconnaissance flights (Recommendation No., 2(i)). In order to
insure speedy and effective utilization of these resources during
emergency and postemergency periods, OES has prepared standard
operating procedures,

OES has prepared a concept for an '"Aerial and Ground
Reconnaissance Plan" in outline form. The California Division
of Aeronautics (CDA) has formed an Aviation Action Committee to
implement action under this recommendation.

Future Action

OES will develop the Ground Reconnalssance Plan and
CDA will develop the Aerial Reconnaissance Plan. Both agencies
will report annually to the SSC.

(b) HEAVY RESCUE

A heavy rescue capability should be expanded statewide, to insure
that people entrapped in structures severely damaged during an
earthquake or other disaster can be rescued in time to save their
lives,

Considerable structural damage and destruction to
highways, waterways, transportation, and other public and private
facilities will result from the effects of a major earthguake.
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Knowledgeable techniques and rapid employment of heavy rescue
will save lives of many people entrapped in such damaged struc-
tures, The combined effort and resources of government and
industry must be brought to bear to develop an emergency capa-
bility to perform heavy rescue operations.

1973-74 Progress

The Heavy Rescue Subcommittee, organized in response
to this recommendation, submitted its final report to the GEC
on January 14, 1974, The Subcommittee makes many observations
and recommendations relative to heavy rescue operations under
the categories of responsibility and authority, heavy rescue
requirements, organization, resources inventory, agreements,
and training and funding.

Future Action

QES will actively pursue the recommendation of the
Heavy Rescue Subcommittee and will report annually to the SSC.

(c) FIRE SERVICE CAPABILITY

A task force should be created to investigate the capabilities

of local, state, and federal fire service to discharge their
responsibilities when burdened by the disruption of supporting
water and communications systems in the aftermath of an earthquake
or other disaster,

Earthquakes in developed areas, particularly urban and
industrial developments, are invariably followed by disastrous
fires, The suppression of fires started as a secondary effect
of earthquakes is made more difficult because of the destruction
of water lines and fire reporting systems.

1973-74 Progress

The Subcommittee on Earthquake Resulting Fires, estab-
lished pursuant to this recommendation, submitted its final report
on February 5, 1974. The Subcommittee determined that California
fire services possess the capability, basic manpower, and equip-
ment to deal with most disaster situwations. However, the subcommittee
concluded that disruption of water and communication systems
could present great problems and that many local jurisdictions are
not fully aware of the impact a major earthquake could have on
their services. The report lists several observations and recom-
mendations of the Subcommittee.
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Future Action

OES, 1n conjunction with responsibilities under dther
recommendations, will apprise local Jjurisdictions of probable
impact of major earthquakes on needed services.

The SSC will evaluate the recommendations of the subcom-

mittee and initiate necessary additional action not already
implemented.
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RECOMMENDATION NO. 17
FROM THE 1972 REPORT

EMERGENCY MEDICAL PROGRAM

(2) PLANS

Coordinated state and area emer,ency/disaster mutual ald medical
plans should be established, and provisions made to update and
test them annually,

The mass casualty potential of earthquakes and the
susceptibility of medical facllities to earthquake damage are
well recognized. Not all hospltals, medical groups, and volun-
teer organizations have developed emergency plans for thelr
facilities and the area in which they serve. The vast resource
of governmental and private medical facilities cannot be effectively
utilized to care for large numbers of casualties after a major
disaster without first developing and testing thelr emergency
plans in coordination with other organizations within the same
and adjacent areas. It is therefore necessary that operational
mutural aid plans be well coordinated in advance so that all
resources can be efficiently employed during an emergency.

1973-T4 Progress

The State Department of Health (DOH) and OES formed an
Emergency Medical Advisory Committee {EMAC) composed of represen-
tatives from DOH, OES, local civil preparedness organizations,
California Medical Association, California Hospital Associlation,
California Ambulance Association, publlc safety agencles, the
communications and transportation industries, and the American
National Red Cross (ANRC). EMAC published Emergency Medical
Planning Standards on March 29, 1973. DOH prepared a draft of
an Emergency Medical Mutual Aid Plan which was presented to EMAC
on June 14, 1973, The committee suggested several modifications,
which were implemented. The plan has since been approved by
EMAC and the Emergency Council,

Future Action

The Emergency Medical Mutual Ald Plan will be printed
and distributed as an extension of State Emergency Plan during 1974.

(b)  COMMUNICATIONS

All hosgpitals with emergency'medical facilities should be required
to develop coordinated emergency medical communicatlons systems.

An Emergency Medical Communications System between medical
facilities and public safety agencies and other governmental
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emergency organizations within a community cduld facilitate
maximum coordination and insure effective utilization of

facilities during an emergency. The System should be designed
to provide control and minimize time required to move inJjured
persons from the disaster scene to a medical facility in which
they can receive prompt medical attention. Without such a
system, facilities located nearest to a disaster scene could
be drastically overloaded, creating long delays in treatment
of patients.

1973-74 Progress

OES has convened a committee for the specific purpose
of preparing guidelines and establishing goals for the develop-
ment of a statewide Emergency Medical Communications Plan,
which will establish criteria requiring compliance by local
Jurisdictions seeking state support while applying for federal
funds.

Assembly Bill No, 515 establishes 1982 as the year
when California must have the emergency telephone number "911"
in service statewlde., The State Department of General Services
(DGS) has completed and distributed guidelines for "911"
implementation, and many Jjurisdictions have established "911"
committees to study problems associated with local implementation.

Future Action

The OES Emergency Telecommunications Advisory Committee,
augmented by representatives from various medical related
associations and state agencies, will develop an Emergency
Medical Communications System for the State

OES will report annually to the SSC. .
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RECOMMENDATION NO., 18
FROM THE 1972 REPORT

DISASTER COMMUNICATIONS

(a) EMERGENCY OPERATIONS SYSTEM

There should be established additional radio communications
systems which can be dedicated to exchanging emergency traffic
between local governments and appropriate state agencies.,

Experience has shown that commercial and private wire
line communications facilities are prone to damage by earthquake,
and their damage or destruction sharply reduces the effectiveness
of emergency response, Communications in disaster situations are
vital to the conduct of efficient operations. It is recognized
that public safety agencies will require theilr respective tacti-
cal radio systems full time to support their own activities.
Therefore, disaster-oriented information flow, necessary to
support the coordination of disaster recovery operations and re-
source management during widespread emergencies, cannot depend
on individual service networks. '

1973-74 Progress

The Office of Criminal Justice Planning (OCJP) is
funding the development of a statewide Law Enforcement Emergency
Radio System, Initial equipment purchaseg are now in progress
with a three-year total projected schedule,

Future Action

The project is scheduled to be in full operation by July
1976. :

OES will report on the development of the Law Enforce-
ment Emergency Radlo System to the SSC by July 1, 1975.

(p) RADIO AMATEUR CIVIL EMERGENCY SERVICE

The Radio Amateur Civil Emergency Service (RACES) program should
be given a high priority and expanded To support and augment
exlsting state and local government communications gystems,

Intragovernmental communications are generally adequate
at each jurisdictional level. However, radio communication
between local Jjurisdictions or from local government to the State
is very limited. RACES is recognized and established for the pur-
pose of augmenting existing communications systems during
emergencies and can establish this missing interjurisdictional
link,
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1973-74 Progress

Federal Communications Commission (FCC) Docket 19723
solicits nationwide comments concerning RACES. Comments received
so far have been more favorable than the FCC had contemplated
and, in general, urge the FCC to 1ift restrictions on the emergency
use of RACES.

Communications coordinators have been placed in OES
regional offices with responsibility to assist local emergency
service directors in recruitment and training of RACES operators
for emergency functions.

Future Action

OES will continue 1ts work in improving the capability
of the RACES program by working with local officials and will
report annually to the SSC,.

(c) PUBLIC COMMUNICATIONS SERVICE

Official recognition and maximum use should be made of qualified
amateur radio operatlion resources of existing amateur radio net-
works to provide supplemental communications for the health and

well-being of the general public during emergencies.

1973-74 Progress

A plan providing the basis for the development of a
coordinated program using non-RACES amateur radio groups to aid
in the dissemination of health and welfare messages during
disaster operations has been developed.

Before proceeding further with the plan, OES is
evaluating the growth of RACES groups which may negate the need
for additional groups other than RACES. An advantage of using
RACES personnel is that they work closely with emergency organi-
zations in their areas and are familiar with the emergency pro-
grams, Also, they train as a unit in moving messages and can
be depended upon to respond immediately.

Future Action

The evaluation of the growth of RACES groups will set
the stage for future coordination with other amateur radio net-
works. OES will determine the need for using additional amateur
radio groups and report to the SSC.
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AMATEUR RADIO STATION WOFRE EQUIPPED FOR EMERGENCY COMMUNICATION
(Recommendation No. 18)

Radio amateurs demonstrated theilr effectiveness during the
1971 San Fernando earthquake and during other past emergencies,
Amateurs stand ready to operate fixed, mobile, and portable radio
statlons. OES will continue to improve coordinatlon between the
radio amateurs and governmental agencies. (Photo courtesy DWR)
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RECOMMENDATION NO, 19
FROM THE 1972 REPORT

EDUCATION AND INFORMATION

Develop and implement a comprehensive emergency information and
education program to provide the public with instructions that
will enable them to prepare for and safely respond to the effects
of an earthquake or other disaster.

Experience has shown that the public generally does
not know what to do before, during, or after an earthguake,
Government has a responsibility to provide, through the news
media and other educational services, advice and information to
the public on how to prepare themselves to meet this contingency
and how to recover after the earthquake has occurred.

1973-T74 Progress

OES convened a Task Force on Emergency Information and
Education to guide that office in carrying out its responsibil-
ities under this recommendation. The task force, which was com-
posed of representatives from state, federal, and local emergency
organizations, ANRC, radio and television statlons, and state
information officials, submitted its final report in June 1974.

OES has a continuing program whereby spot announcements
on earthquake safety procedures are distributed to radio and
television stations. Media, especially in the most earthguake-
prone areas, have been generous in the time they have spent
disseminating this type of ‘information.

The State Department of Education currently has a
fully federally-funded Disaster Preparedness Education Unit
working in its Health and Safety Section. They prepare mat-
erials and conduct seminars for teachers to enable them to better
teach disaster preparedness.

Future Action

Under the guidelines and recommendations made by the
Task Force on Emergency Information, QOES will further develop
and implement a plan for dissemination of emergency public infor-
mation in a major disaster. OES will report annually to the SSC.
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RECOMMENDATION NO, 20
FROM THE 1972 REPORT

GOVERNMENT, BUSINESS AND INDUSTRY DISASTER SAFETY PROGRAM

A task force of government, business, and industrial interests
should be created to develop a disaster salety program which
will result in the preparation of internal emergency plans by
pertinent organizations. Such plans should provide for the
protection of employees, facilitleS, and equipment 1n an emer-
gency. Particular emphasis should be placed on salety oI Indi-
viduals occupying high-rise structures.

During any kind of a disaster, facilities and personnel
of government, business, and industry may be adversely affected--
elther economically or physically endangered. It 1is felt that in
order for government, business, and industry to minimize the loss
of property and insure the safety of their employees, they must
have emergency plans and safety programs.

1973-74 Progress

The Government, Business, and Industry Task Force to the
GIEC was formed in May 1973. The task force was divided into
subcommittees representing Northern California and Southern
California with direction to collect information and documents from
public and private sources and to determine what material existed
in the respective sectors of business and industry. The final
report of the task force will cover pre-earthguake planning,
immediate postearthquake actions and plans, and plans for dissemi-
nation of the program, It was determined that each level of
government and industry should have a disaster control program
to address potential earthquake damage and provide guidance for
employees.

Future Actrbn

OES will provide guidance to local governments so they
can review and assist local business, industry, and their own
agency organizations to prepare and test contingency plans,

The SSC will review the recommendations of the task
force and take steps to initiate those not already implemented.
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THE HAYWARD FAULT ZONE EAST OF SAN FRANCISCO BAY
(Recommendation No. 21)

Surface rupturing occurred along part of this fault during
the temblor of October 21, 1868 which was prior to the land develop-
ment shown in this photo. Housing projects and schools now lie
within the zone where severe ground disruption may occur during
future earthquakes. Plant nurseries, undeveloped open spaces, cem-
eteries, drive-~in-theaters, golf courses, riding stables, and other
recreational facilities are most compatible with the hazards posed

by this and several other active earthquake faults in California.
(Photo courtesy USGS)
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RECOMMENDATION NO. 21
FROM THE 1972 REPCRT

LAND USE PLANNING

(a) SEISMIC SAFETY ELEMENT

The State and Federal Governments should provide incentives and
Technical guidance to regional, county, and City governments Ior
The preparation of seismic safety elements and action programs to
implement the elements,

Government Code Section 65302(f) requires a seismic
safety element of all city and county general plans. These code
provisions are discussed under Recommendation No. 6(b), Earthquake
Hazards Criteria.

Some local governments, particularly the smaller ones,
lack the technical expertise recuired for preparation and
comprehension of seismic safety elements. The needed guidance
can be provided most effectively at the state and federal levels
or by contract with private consulting firms,

1973-74 Progress

- In September 1973, CIR issued General Plan Guidelines
which provide assistance to local governments with preparation
of plans including seismic safety elements.

An active role has been taken by CDMG in providing
technical agsistance to some local governments in the form of
cooperative studies associated with the recognition, mapping and
evaluation of geologic/seismic hazards. These various studies
have developed basic geologic data and maps related to earth-
quakes, faults, and all other known geologic hazards.

CDMG, DWR, CALTRANS, and the State Office of Planning
and Research (OPR) have been developing data for use by state
agencies, local government, and the private sector. CDMG's
contribution to these data include a state geologic map showing.
all known active and potentially active faults, a catalog of
California earthquakes, guldelines for geologic/seismic studies,
and the placement of strong-motion instruments and the collection
of data from these instruments.

Legislation has been recommended, some introduced and

some enacted into law, regarding seismic safety. Some of the
legislation that has been enacted includes SB 519 (1972), which

..5‘7..



requires the submission and technical review of geologic/seismic
reports for proposed hospitals; and SB 520 (1972), which requires
the delineation of active faults and potentially active faults
and the administration of the provislons of the act by local
government,

Future Action

Federal and state agencles and some universities will
continue to provide guidance to local governments with the
preparation of seismic safety elements. Legislation providing
for effective and efficient guldellnes and regulations for local
government is required,

(b) FUNDING PUBLIC IMPROVEMENTS
Federal and state agencies should consider the selsmic aspect

of all local plans in making and funding signiiicant public
improvements,

All federal and state agencies lnvolved in significant
public works projects have been asked to work closely with
appropriate local agencies and to conform as a minimum with
seismic safety elements of local general plans.

1973-74 Progress

The CIR General Plan Guidelines were published in
September 1973, and an annual review of local plans called for
under legislation which required the CIR to develop the gulde~-
lines will begin as of October 1974. Since OPR now serves this
staff function, the sufficiency of seismic safety considerations
in general plans will be made when OPR reviews local plans.
Local governments must indicate the degree to which thelr plans
are conslstent with the CIR guidellnes. CDMG also may have a
review role with respect to safety and selsmic safety elements.

With respect to federal and state agency projects,
the State Clearinghouse distributes information on pending projects
to those state agencles concerned with the seismic aspects of
state and federal projects. This 1s belng done through the use
of environmental impact reports.

Future Action

OPR must evaluate the effectliveness of the review process
that becomes effective in October 1974 and submit such recommend-
ations for improvements to SSC as it feels to be appropriate.
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(c) GEOLOGIC REPORTS

Local government should require a geologic report on all private
and public projects that have significant land use considerations.

Most improvement projects require reports that include
geological data., Subdivision reports are required for privately-
initiated projects. The geological contents of these reports are
all too often inadequate to ascertain geologic hazards, and they
are frequently not reviewed by technically competent authority.
Public regulations and guidelines specifying the contents of
geologic reports should require reports to cite known hazards in
the project area and recommend how these conditions should be
avoided or mitigated. These reports should be prepared and re-
viewed by licensed geologists.

1973-74 Progress

CDMG circulated proposed pertinent legislation to
concerned private and public organizations in early 1973,
Subsequently, Senator Albert Rodda introduced SB 158 which
also applied to this subject., These attempts by way of leg-
islation and administrative policies to implement this
recommendation were unsuccessful,

Future Action

CDMG will arrange informal meetings between the varilous
parties and attempt to arrive at a feasible resolution and an
agreeable means of implementing this recommendation.
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RECOMMENDATION NO, 22
FROM THE 1972 REPORT

TASK FORCE FOR RESEARCH ON EARTHQUAKE HAZARDS ABATEMENT
IN STRUCTURES AND FACILITIES

The Governor should authorize the Chairman of the GEC to designate
a select task force to condugt research upon which to base
recommendations to the Governor relative to major changes and
g%provements in structural and facllity constructlion, reduction

of existing earthquake hazards in bulldings and facilities, pro-
grams to asslst local government in improving and implementing
local code provisions, developing methodology to encourage pri-
vate ownership to take voluntary corrective measures where earth-
guake hazards exist, identlifying those areas of construction not
presently covered by exlsting regulatlons, and recommendlng those
areas ol abatement of earthquake hazards in buildings and
facllitles requiring new legislation.

The Preparedness and Response Committee of the GEC had
established, prior to publication of the First Report of the GEC,
a subcommittee on Earthquake Hazard Reduction in Structures. The
Chairman of GEC designated that subcommittee to serve as the task
force proposed by this recommendation.

1973-74 Progress

The task force, consisting of representatives from a
broad spectrum of earthquake-related interests, met on four
occasions to consider an effective course of actlon, The follow-
ing resolution and recommendations were submitted by the task
force as the cutcome of these deliberations:

1. WHEREAS, the Governor's Earthquake Councll has
determined that there exlists real and serious risks to
human 1life in the continulng use of existing earth-
quake hazardous bulldings and other faclilitiles, and

2. WHEREAS, the costs to abate such hazards in whole or
in part have not been determined in a comprehensive
manner, and ‘

3. WHEREAS, without such information the public and 1its
representatives cannot arrive at a rational conclusion
to a program for the abatement of the earthquake
hazards posed by existing bulldings and other facilities,
now,

THEREFORE, BE IT RESOLVED that the Governor's Earthquake
Council recommend a cost benefit study of hazardous
buildings under the direction of the Task Force Sub-
committee for Earthquake Hazard Reduction in Structures
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and report back to said Task Force so that reasonable
and rational recommendations may be made to the
Governor's Earthquake Council;

BE IT FURTHER RESOLVED that the Governor's Earthquake
Council obtain adequate funds to properly implement
thsmmm

It was also moved and seconded that the following recommendation
be adopted as a recommendation of this Task Force;

"The Governor should provide in the 1973-T4
state budget and the Legislature should appropriate $60,000
for the Office of Architecture and Construction (OAC)
to perform or to contract for the performance of research
into the abilities of nonstructural elements of buildings
to deflect without damage under the action of horizontal
forces imposed by earthquake or high winds."

Future Action

Action on the recommendation for a cost-benefit study
has been deferred awalting the outcome of related investigations
being conducted for HUD by the USGS. The USGS program was
orlginally devoted to study of the effects of a large California
earthquake on single-family dwellings over a 100~year period,
The original work 1is relevant to Recommendatlion No, 12; however,
the techniques developed are now belng refined and extended to
be applicable to other structures. Results are expected to
become available 1n about one year, after which the task force
recommendation should be reevaluated.

No source of funds has been identified for the research
recommended to be performed by OAC.
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RECOMMENDATION NO, 23
FROM THE 1972 REPORT

STATE REGULATION CONFORMANCE COMMITTEE

Establish a special committee within the state interagency coordi-
nating body from all agencles concerned with earthquake hazards 1n
structures and tacilities.,

Laws, rules, regulations, ordinances, and enforcement
procedures have been adopted by various agencies at every level of
government to provide earthquake safety. This fragmentation of
action without coordination has resulted in some variations in
building design standards and wide variations in enforcement stan-
dards. Inasmuch as the ultimate goal of all such standards should
be the protection of 1life and property of the people of Californisa,
"wide variations in standards should not be tolerated.

Most jurisdictions adopt building standards for earth-
quake design which have been published in the Uniform Building
Code. SEAOC continues to be very active in developing such stan-
dards, and gradually its recommendations are being included in the
Code., Similarly, the O0ffice of the State Fire Marshal and the
various fire services have been active in developing fire safety
and egress standards which are also being included in the Code.

State agencies, pursuant to recently enacted legislation,
are developing building standards applicable to hospitals. Legis-
lation has been introduced to extend such action to fire stations,
police stations, emergency communication centers, and other emer-
gency facilities. However, there still is a serious lack of
adequate enforcement standards in some Jjurisdictions due to the
low priority given to enforcement budgets by the governing bodies,
Only a recognition of the need for improved enforcement standards
at local levels, or action by the State Legislature, will correct
this situation.

1973-74 Progress

A State Regulation Conformance Committee (SRCC) has been
established comprising representatives from the following agencies:

Department of Water Resources

Division of Mines and Geology

Department of Housing and Community Development
Department of Health

Office of State Fire Marshal

Office of Emergency Services

Department of Industrial Relations

Department of General Services

Department of Transportation

Department of Finance
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The Committee was assigned respoﬁsibility for implementing
Recommendation No., 23.

The SRCC feels that the variations between building stan-
dards can be eliminated or brought within acceptable requirements
through legislation and the continued progress of groups involved.

Future Action

1. The SRCC has submitted several recommendations which
should be reviewed by the SSC. Those adopted will be

implemented.
2. The SRCC must continue to function as:

(a) An advisory board to the SSC relative to reducing
earthquake heazards in buildings and structures;

(b) A forum for discussion of existing programs,

policies and regulations by agencies with mutual
interests; and '

(c) An advisory body to the SSC with respect to
legislation affecting earthgquake safety.
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RECOMMENDATION NO, 24
FROM THE 1972 REPORT

EARTHQUAKE INSURANCE

(a) LONG-TERM REHABILITATION

Insurance to cover the cost of long-term property rehabilitation
should be provided through private insurance companies as pre-
ferable to the present system of grants and loans.

Disaster 1nsurance 1n the context of this recommendation
covers, 1n addition to earthquakes, volcanic eruption, flood,
wave wash, tsunami, and mudslides caused by heavy rain runoff--
but not the consequences of slldes 1n areas where ground 1s made
unstable by cut or fill technlques.

Implementation procedures for this recommendation call
for studies to insure the financial capacity of the private
insurance industry to respond to a major earthquake and for
assured avallabllity of additional financial capacity from the
Federal Government if such should prove necessary. After this
has been accomplished, 1t was contemplated that legislation should
mandate disaster coverage into the standard fire policy for one-
to four-family residentlal properties.

1973-74 Progress

The Insurance Commissioner proposed to the Chalrman
of GEC, by report dated March 1, 1973, that legislative mandate
be preceded by a requirement that each federal instrumentality
responsible for the supervision, approval, regulation, or insuring
of banks, savings and loan associations, or similar institutions
shall by regulation direct such institutlons not to make, increase,
extend, or renew any loans secured by improved real estate (cover-
ing a one- to four-family dwelling) or a mobile home located, or
to be located, in an area of high earthquake or flood hazard as
respects earthquake or flood unlegs the building or mobile home
securing such loan is covered by flood insurance or by earthquake
lnsurance. It was further proposed that this lending require-
ment be 1n effect for five years preceding the effective time of
legislation mandating disaster coverage into the fire policy.
Additionally, the primary recommendation stated that the
California FAIR* Plan Association should expand its eligibility
to include disaster insurance on one- to four-family residences.

*Fair Access To Insurance Requirements
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The National Flood Insurance Act of 1973 passed the
Congress and was signed into law by the President. This Act
essentially accomplished that portion of the recommendation
which contemplated lending institutions requiring flood insur-
ance as a precedent to the granting of a loan. Federally
insured lending institutions are presently required by
regulations promulgated under the authority of the 1973 Act
to require flood insurance on new loans made or extensions of
loans when the property securing the lcan is located in an
area of high flood hazard. Flood insurance is avallable
through the National Flood Insurance Association. This is an
association of private insurance companies and the Federal
Government.

Federal lending institutions' regulatory authorities
have been approached to determine whether or not they would
impose a similar requirement for earthquake insurance as has
been imposed for flood insurance. The response has been equi-
vocal, but we believe that these authorities will not impose such
a requirement without a legislative mandate from the Congress.
Accordingly, the California Department of Insurance through
the National Association of Insurance Commissioners is exploring
this avenue with the administration in Washington. Coincident
with this exploration is the conduct of detailed studies by the
California Department of Insurance and a special task force
working with the National Committee on Property Insurance (a
private insurer organization) and the Availability of Essential
Insurance Subcommittee of the National Association of Insurance
Commissioners. This study is aimed at determining the full
range of financial consequences on the public and on the insur-
ance industry that might result from the widespread carrying
of earthquake insurance in California. One of the essential
objectives of the studies is to determine what, if any, federal
financial participation might be necessary in a program of
widespread carrying of earthquake insurance.

Future Action

That part of Recommendation No. 24 which relates to
flood and mudslide insurance has been largely accomplished. One
interim and one final step remain. Provision must be made so
that this coverage can be added to the policyholder's normal
fire or homeowner's pelicy rather than having to procure the
policy through separate channels from the National Flood Insur-
ance Association., This program is currently being pursued by
the National Flood Insurance Association, and it is contemplated
that 1t can be accomplished as soon as administrative problems
are worked out,

Substantial progress in the studies presently being
conducted with the Special Earthquake Task Force is envisioned.
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A definitive position should be taken with regard to the
feasibility and desirability of proceeding with legislation
directing federal lending regulatory authority to adopt regula-
tions calling for the carrying of earthquake insurance by
October 1, 1974. Assuming an affirmative result, legislation
will then be pursued directly with the administration,

(b) REQUIRED AVAILABILITY

Untll Recommendation 24(a) can be implemented, the insurance
industry should be encouraged tO advise fire and homeowner
policy holders of insurance provisions relating to dilsaster

coverage,

There 1s a need for greater awareness among the general
public and in some facets of the insurance industry on the terms
and avallability of disaster Ilnsurance in the present insurarce
market place, Because of the mlsunderstandings and lack of
public knowledge about disaster insurance, and the fact that
most segments of the insurance industry are unwilling to actively
solicit disaster coverage, many property owners are elther rniot
aware of the availabillty of coverage or, from misinformation,
are discouraged from carrying it.

1973-74 Progress

Earthquake insurance has been added to the lines of
insurance avallable through the California FAIR Plan on one- to
four-family residences for propertles which are otherwise eli-
glble for the FAIR Plan (located in an eligible urban or brush
area). The California Department of Insurance has bulletined
all insurers to request that they inform their policyholders
and agents of the availability and desirability of carrying disaster
insurance. In regponse to this request the Insurance Information
Institute has distributed nearly 2,000,000 pamphlets containing
this information to the insurance industry, Most of these pam-
phlets have been passed along to the public at the time of annual
policy billings and renewals,

Future Action

The Department of Insurance will continue an information
program to advise policyholders and agents of the availability,
cost, and desirability of existing disaster coverage.
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RECOMMENDATION NO, 25
FROM THE 1972 REPORT

TERM OF THE GOVERNOR'S EARTHQUAKE COUNCIL

The Governor's Earthquake Council, and its working committees as
needed, should continue in existence through June 30, 1974.

In accordance with the term originally established, the
GEC was to be discontinued June 30, 1974, However, the GEC
continues to function and is preparing and publishing this second
report, The GEC will continue to monitor progress on the 26 '
recommendations of the first report until the SSC is organized
and functioning.
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RECOMMENDATION NO, 26
FROM THE 1972 REPORT

CONSTDERATION OF A SUCCESSOR BODY
The Governor's Earthquake Councll and the Legislature's Joint

Tommittee on Seismic Safety should Jolntly explore the advisa-
bITITy of the establishment of a single successor body.,

The mutual objectives of the GEC and the JCSS have not
been fully achieved, In his letter of November 24, 1972, trans-
mitting the First Report of the Governor's Earthquake Councill to
the Governor, the Chairman of the GEC suggested "that the Council
be kept in exlstence until elther the bulk of this work 1s completed
. or a successor body 1s established". The Council i1s consequently
continuing its efforts in the interim.

1973-74 Progress

In accordance wlth the recommendation made in the Filrst
Report, a meeting of selected representatives from the GEC and
JCSS was convened by the Chairman of GEC, at which time the
establishment of a single successor body was considered. Follow-
ing this discussion, legislation was drafted (Senate Bill No. 1729),
and subsequently signed into law, creating a Seismic Safety Com-
mission (SSC) with broad earthquake-related responsibilities. The
legislation establishes the new Commission as the successor body
to both the GEC and the JCSS.

Future Action

The GIEC will keep informed on the status of the acti-
vities initiated by the GEC and will maintain files available to
the SSC,
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The Research and Investigations and Preparedness and Response Committees of the GEC functioned in the early stages of the Council’s activities.

The Governor’s Interagency Earthquake Committee (GIEC) was created in response to Recommendation No. 1 of the First Report of the GEC and has
since undertaken coordination of the efforts to implement the remaining 25 recommendations set forth in that report.
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Research and Investigations Committee

Clarence Allen,
Art Arthur, Public-
Orville -Bandy,

Jack Barrish,
*Robert Bean,
Gene Block,
Bruce Bolt,

Frank Bowerman,

James Brune,

*Philip Burkland,
*Clifford Cortright,

Rodney Dirido
Jerry Eaton,

Arthur Elliot
Greer Ferver,

H. Robert Hammill,

Roy Hanson,

Mary Henderson,

George Housne
Fred Hummel,
Richard Jahns

Laurence James,

*William Joyne

Seismologz:

Bruce Bolt, Chairman
Clarence Allen

Jerry Eaton

Roger Greensfelder
John Meehan

Peter Molnar

Paul Morrison

Joseph Penzien
Ta-liang Teng

Don Tocher

Wesley G, Bruer, Chairman

*Roger Greensfelder, Secretary

JCSS

*James Kahle,

CDMG

*Kenneth Klemm, OES
Usc *James Koenig, - CDMG
ASCE *Stephen lawrence, . UCLA
AEG *F', Beach Leighton, “AEG
1ce Willard Libby, TUCLA
UCB *John Meehan, - OAC
Usc *Peter Molnar, UCSD
Ucsh *We D. Montgomery, CIT
ARG *Paul Morrison, DWR
DWR *Mike Nagai, - CALTRANS
n, JCSS *Donald Palmer,  USC
UsGS John- Passerello, . OPR
t, CALTRANS Joseph Penzien, UCB
ASCE William Ropp, SEAOC
SEAOC Jay Smith, AEG
NSF *Ta-liang Teng, - USC
ICcC Charles Thiel, NSF
r, CIT Don Tocher, NOAA
OAC William Vick, OAC
s Stanford Robert Wallace, USGS
DWR *Robert Winsor, FDAA
r, USGS
Subcommittees
Ingineering: Geology:

George Housner, Chairman
Jack Barrish
Frank Bowerman
Arthur Elliott
Greer Ferver

H. Robert Hammill
Fred Hummel
Laurence James

W. D. Montgomery
John Passerello
Joseph Penzien
William Ropp
Charles Thiel

*Participation by invitation of the Committee
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CHAIRMAN: Mr. Robert B. Jansen
California Department of Water Resources

STATE AGENCIES

Dep&rtmenf of Transportation Mr. Robert C. Cassano¥®
Mr. Tkuo Nagai

Department of Conservation Dr. James E. Slosson¥¥*
Dr., John T. Alfors

Office of Emergency Services Mr. Herbert R. Temple¥¥#
Mr., Everett F. Blizzard

Department of Genersl Services Mr. Wilham R. Vick
Mr. Fred W. Cheesebrough
Mr. John F. Meehan
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resignation from State Service October 31, 1973.

#¥% Resigned from State Service June 15, 197k,
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COMMITTEES AND TASK FORCES

GOVERNOR'S INTERAGENCY EARTHQUAKE COMMITTEE

OF THE

Rec. No,

Members

2(a) Designate Out-of-State Investigation Team

Mr.
Mr.,
Mr.,

E. F. Blizzard, Chairman
Wesley Bruer#
Gordon Dukleth

2(b) Earthquake Notificetion Procedures

Dr.
Mr.
Dr.
Dr.
Mr.,
Mr.,
Mr.
Mr.,
Mr.
Mr.
Mr.
Mr.
Dr.
Dr.,
Dr.
Dr.
Dr.
Dr.
Dr.
Mr.
Dr.

Leroy Alldredge, Cochairman
W. K. Cloud, Cochairman
C. R. Allen

Don Tocher
Wesley Bruer#

W. B. Clark
Thomas Gay

Den Rodgers

W. M. Wells

Paul Morrison
Don Steinwert

J. W. Taylor
Gerald P. Eaton
Robert E. Wallace
J. N. Brune

J. B. Berger
Alan Ryal
Ta~liang Teng

T. V. McEvilly

E. G. Zacher

R. B. Matthiesen

2(e¢) Clearinghouse - Earth Science Investigations

Mr.

Wesley Bruer#*

2(d) Clearinghouse - Engineering Investigations

Mr.

John F. Meehan

2(e) Funds for Schoolhouse Studies

Mr.

Relph Hilton

2(f) Coordination of Engineering Studies

Dr.

D. F. Moran

FResigned from state service, October 1973
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Agency

CES
CDMG
DWR

NOAA
UCB

CIT
NOAA/USGS
CDMG
CDMG
CIMG
CIMG
CIMG

DWR

DWR

OES

UsSGS
USGS
UCSD
UcsD
Univ. Nevada
Usc

UCB

SEAOC
NOAA/EERT

CIMG

EERT

OES

EERI



Rec. No. Members
2(g) Socioceconomic Studies
Mr. Robert C. Stevens, Chairman
Mr. Herbert R. Temple
Mr, Robert H. Baida
2(h) Deployment of Seismic Instruments
Dr. Leroy Alldredge, Chairman
Dr. Clarence Allen
Dr. C. Martin Duke
Dr. Gerald P. Eaton
Mr. H. Robert Hammill
Dr. T. V. McEvilly
Mr. John F, Meehan
Mr. Paul Morrison
Mr. Don Rodgers
Dr. Alan Ryal
Dr. Robert Wallace
2(i) Postearthquake Aerial Photography
Mr, Eric Orme
2(3) Access to Damage Areas
Mr. Wayne Kranig
3 Earthquake Resistance of Public Utility Systems

Mr, Greville I,, Way, Chairman

Mr. Tom McGarry

Mr. LeVal Lund

Mr. H. Christopher Medbery

Mr. Donald X. Diemer
Mr., Walter E. Garrison

Mr. Fred A. Harper
Mr. Ray E. Lewis

Mr. Jeff Powell
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Agency

FDAA
OES
FRC

NOAA
CIT
UCLA
USGS
SEAQC
UCB
QAC
DWR
CIMG
Univ. Nevada
USGS

CES

CES

PUC

Celifornia
Trucking
Association

City of

Los Angeles
Department of
Water and Power

City of San
Francisco
PUC

County Sanitation
Districts of LA

County Sanitation
Districts of
QOrange County

County of
San Bernardino
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Members

% Earthquake Resistance of Public Utility Systems

Mr.

Mr.
Mr.

Mr.
Mr.

Mr.
Mr.

Mr.

Mr.

Mr.

Mr.

Mr.
Mr.

Mr,
Mr.
Mre.

Mr.
Mr.

Dr.
Dr.

Robert F.

Donald F.
Vernon A,

Walter F,.
Gordon L.

Steidel

Moran
omoots

Anton
Laverty

Kenneth J. Klouzer
Leon Faynsod

Fo Fo Mautz

Ee A, Pederspiel

John C. Burton

Je O. Bass

Walter J.

Johnson, dJr.

Neil R, Richards

George ‘¥F. Goehler

Te Les Fuller

Tkuo Nagai

James U. McDaniel
Clifford J. Cortright
Mrs. Brynn Kernaghan
Preston Roche

J. C. Worsley

Mr. George Zaback
Wilfred D. Iwan

Co Martin Duke
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Agency

Earthquake
Engineering

- Research Center

College of
Engineering

EERT

East Bay
Municipal Utility
District

General Telephone
Company of
California

Pacific Gas and
Electric Company

Pacific Telephone
and Telegraph
Company

San Diego Gas
and Electric
Company

Southern
California Edison
Company

Southern
California
Gas Company

Southern Calif.
Rapid Transit
District

Southern Pacific
Transportation
Company

CALTRANS
DWR

DWR
JC88

OAC

QAC

PUC
UCEER
UCLA



Rec. No. ‘Members Agency

L Safety of Dams
Mr. E. F. Blizzard, Chairman OES
Mr. Gordon Dukleth o DWR
Mrs. Mary Henderson Lce
Mr. Jack Merelman CSAC
Mr. Arthur Elliott CALTRARS
Mr. George Zaback .~ PUC
Lt. Richard Noonan CHP
5 FEarthquake Geologic Hazards
Mr. Wesley Bruer CDMG
6(a) Dissemination of Earthquake related Earth Science Information
Mr. Wesley Bruer CIMG
6(b) Criteria for Local Governments
Mr. J. Fred Silva, Chairman CIR
Mr. John Passerello : OPR
Mr. Wesley Bruer CDMG
Mr. Arthur Elliott ) CALTRANS
Mr. Herbert Temple CES
Mrs. Mary Henderson LCC
Mr, Jack Merelman ' CSAC
Mrs. Brynn Kernaghan JCSS

7(1) Earthquake Engineering - State Research and Building Codes

Mr. John F. Meehan, Chairman OAC
Mr. Arthur Elliott CALTRANS
Mr. Ikuo Nagai CALTRANS
Mr. Clifford Cortright DWR
Mr. Laurence James " DWR
7(2) Earthquake Engineering - Wational Testing Laboratory
Dr. Joseph Penzien UCB
Mr. Wesley Bruer CDMG
8 Seismicity Maps and Catalogs
Mr. Wesley Bruer CDMG

9a(1)  Research on Faults

Mr. Wesley Bruer CIMG
Dr. James B. Koening cDMG
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Members

9a(2) Design-related Geology Studies

Mr.
Dr.
Mr.
Mr.
Mr,

Laurence James, Chairman
John Alfors

John F. Meehan

Adlai Goldschmidt
Donald Durr

9a(3) Fault Zone Legislation

Mr.

Carl Treseder, Chairman

Mrs. Brynn Kernaghan

9a(l) Files on Engineering Geology Studies

Mr.

Wesley Bruer

gb Research Crustal Strain

Mr.
Dr.
Dr.
Dr.
Dr.,
Dr.
Mr,
Dr.
Mr.
Mr,
Mr.
Mr.,
Mr.
Dro
Mr.

Wesley Bruer, Chairman
Robert E. Wallace
leroy R. Alldredge
J. B. Berger

J. N, Brune

Deon Tocher

Robert Hason
Gerald P. Eaton

E. G. Zacher

W. B. Clark
William Wells

Tom Gay

Don Rodgers

R. B, Matthiesen
Jack Bennett

1Ca Research in Seismology

Dr.
10b(1) Seismograph Networks
Dr.
10b(2) Seismograph Networks
Mr.
Dr.
Mr.
10b(3) Data Coordination

Dr.
Dr.

Robert Wallace

Support UCB Network
Bruce Bolt

Support CIT Network
Wesley Bruer, Chairman

Clarence R. Allen
E. F. Blizzard

T. V. McEvilly, Cochairman

Don Tocher, Cochairman
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Agency

DWR
CIMG
0AC
CALTRANS
CALTRANS

JCSS
JC8S

CIMG

CIMG
UsGS
NOAA
UCSD
UCSD
NOAA
NOAA
USGS
SEACC
CDMG
CIMG
CDMG
CIMG
NOAA
CIMG

USGS

Ucs

CIMG
CIT
CES

UCB
NOAA



Rec. No.

Members

. 10b(3) Data Coordination (Continued)

11

12

13

14

15

Dr. Clarence R. Allen
Mr. Paul Morrison
Mr. Wesley Bruer

Dr. Ta-liang Teng
Dr. Gerald P. Eston
Dr. J. B, Berger

Mr. Donald Steinwert
Mr. William Cloud
Dr. Alan Ryal

Dr. lLeroy Alldredge
Dr. J. H. Brune

Dr. Robert Wallace

Research - Crustal Failure
Dr. T. V. McEvilly, Chairmen
Dr. Roy Hansen
Dr. Gerald P. Eston
Mr. Wesley Bruer
Cost-Benefit Studies
Dr. S. T. Alcermissen

Continuing Education

Mr. James G. Stearns
Mr. Laurence James

. Earthquake Warnings

Mr. Court BRabcock, Cochairman
Mrs. Frances K. Dlas, Cochairman
Mr. William Keiser

Mr. Victor Pottorff

Dr. Gerald P. Eaton

Mr. Robert B. Jansen

Mr. Wesley Bruer

Dr. T. V. McEvilly

Mr. John F, Meehan

Dr. George Housner

Mr. E. F. Blizzard

Emergency Response Plans

Mr. E. F. Blizzard, Chairman
Mrs., Mary Henderson

Mr. Jack Merelman

Mr. J. Fred Silva

Mr, John Passerello

Mr. Gordon Dukleth
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Agency

CIT
TWR
CDMG
usc
USGS
UCSD
DWR
UCB
Univ.
NOAA
UcsD
USGS

UcB
NSF
USGS
CDMG

USGS

GEC
DWR

FDAA
DCPA
LCC

CSAC
USGS

CDMG
UCB
OAC
CIT
CES

OES
LCC
CSAC
CIR
OPR

Nevada



No.

Rec.

16a

16b

16¢

17

18

19

Emergency Operations - Aerial and Ground Reconng&issance

Members

Mr. Williem S. Shea

Emergency Operations - Heavy Rescue

Mr, Richard Houts, Chairman
Mr, J. Van Valkenberg
resigned and
replaced by
Mr. Carl Downms

Mr, Willis Pinkerton
Mr. Charles Zilrey

Fire Service Capability

Mr. R. G. Barrows, Chairman
Mr, John Hastings

Mr. H. R. Houts

Mr. George Arens

Mr. Tom Huebener

Mr. Robert Hall

Mr. Harry Bigglestone

Mr. Ed Joyce
Mr. Frank Rothganger
Mr. Brian Richter

Emergency Medical Program

Communications

Mr, William J. Kurtz, Chairman

Mr. E. F. Blizzard

Education and Information.

Mr. Leo McElroy, Chairman
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Agencz

CALTRANS

LA Co. Fire Dept.
LA City School
Rescue

Fire Warden,
QOrange County

Barstow Fire Dept.
CES

OES

CDF

LA Co. Fire Dept.
Arbuckle Fire
Department

City of
Sacramento

Deputy State
Fire Marshal

Insurance
Service Office,
SF

City of SF
OES
Sacramento County

Health and
Welfare Agency

OES

Celif., Associated
Press, TV and
Radio Assn.



No,

Rec.

19

20

Members

Education and Information {Continued)

Mr,
Ms.
Mr,
Mr.
Mr.
Mr,
Mr.
Mr.
Mr.
Mr.

Court Babcock

Stephanie Bradfield

0. C. Duckett
Richard Friend
Ed Joyce

Mike Parker

Tom Taylor

Paul Thompson
Norman Woodruff
Harvey York

Disaster Safety Program

Mr.,

Mr.
Mr.

Mr,

Mr.
Mr.

Mr.

Mr.

Mr.

Mr.

William H. Dillon, Chalrman

Lew Clingan
Rarry L. Griffin

Robert Hall

William Kendall
Herschell Mills

Howard Russell

Lloyd Turner

Vincent L. White

James S. Lee

Ronald S. Thacker

Agencx

FDAA

OES

ANRC

LA Co. Fire Dept.
San Francisco
KFI Radio

DCPA

KCRA News
Journalist

Calif., Associated
Press, TV and
Radio Assn.

Firemen's Fund
American Ins.
Companies

DGS
Hughes Aircraft
Company

State Fire
Marshal's Office

DPH
Dept. Food and
Agriculture

Pecific Co. of
Berkeley

Business and
Transportation

Dept. Industrial
Relations

State Building
and Construction
Trades Council

Union Bank, LA



GOVERNOR'S INTERAGENCY EARTHQUAKE CCMMITTEE
LEGISLATIVE SUBCOMMITTEE

Representative

John B. Passerello, Cochairman
Mary Henderson, Cochairman
Laurence B, James

L. O, Transtrum
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Everett F, Blizzard
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