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Madjor Problem Areas

The long-standing American tradition of loecal
control over bullding construction has been expressed through
local building codes, and these codes now include provisions
for earthquake bracing of new construction located in many
earthquake hazard regions. The tcchricsl provisions and the
philosophies involved are adequately covered by other papers
rresented at this conference, and need not be repeated here.
This paper, then, will give emphasis to the major unresclved
earthquake hazard problems, and the growing non-lcecal
goverunental concern over these and related problems.

It is of vzlue at this international conference
to very briefly review the history and present status of the
earthquske provisions of local building codes in order %o
obtain a better perspective of the reasons and objectives for
the growth of interest in programs at State and Federal
levels.,

The great earthquake disaster which struck San
Francisco, California in 1906 had many lasting impacts, but
surpricingly it had not more than short-lived influence on
building codes. Substantizl renewed interest was shown in
the problems relating to earthquake hazards after the Santa
Barbara, California earthquake of 1925, but this interest
also had ninimal inpact on effective hazard reduction programs.
The Long Beach, Ccliforniz earthquske of 1933, which lead to
102 lives lost and which destroyed many buildings in a nunber
of cities including Long Beach, resulted in strong local
building ordincences throughout the metropolitan Los Angelcs
area. In zdditicn, a California state law was passed ot
that time which regquired that all new public schools be
designed and constructed to¢ be highly earthquake resistive.
This State of Californis law, commonly known as the Field
Act, has over the years proven to be very successful.

Ags strange as it might seem, it wasn't until
about 1950 that most of the cities within the metropolitan San
Freneisco area were willing to acknowledge the peril of
earthquakes by including provisions in their local building
ordinances. Since 1950, earthguake bracing regulreanents
within building codes have become commenplace for most
communities in the western part of the United States.
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Major Unresolyed Public Policy Areng

From the foregoing brief history, it is clear
that most building construction still in existence in
Californis and in other states was built prior to the enactiment
of earthqucke bracing laws. Many of these older buildings
are hazardous in the event of a great earthquake. The major
life loss in a great earthguake undoubtedly will result from
the collapse of non-earthquake resistive construction which
includes dams as well as bulldings.

The City of Los Angeles has had a program to
reduce the most serious of the hazards relating to these
older buildings, namely the removel or bracing of hazardous
parapets and appendages. Other California cities are giving
thought to taking some sort of action, but basically the
overall problem of hazardous older siructures remains unsolved
by local government.

Thusg, the first and possibly foremost problem
reguiring public policy attention is:

Viable programs must be developed to substantially reduce the
earthquake hazard of older non-earthquake resistive, collapse
hazard structures of all types, including daus.

Present building codes, particularly in the United
States, have given little or no direct attention to the problems
of earthquake geological hazards. For an extreme case,
virtually no local building code specifically restricts the
construction of a major sbtructure, such as a hospital, on the
trace of a major known active fault. The reasons for this
are manyfold, with nct the least of these being the lack of
adequate criteria for use by local building officials 1o
develop and implement adequate code provisiocns.

Thus, the second major problem reguiring public
policy attention is:

Integrated geologic, land use, and engincering criteria nust
be developed on a practical basis, and these criteria must be
inplenented through viable programs.

sxtensive research, both pure and applied, is
being conducted on buildings and on other structures, on
construction materials, on scoils, in geology, and on nany
other subjects., The existing directions of public policy is
fevorable towards research and other studies leading to
earthguake hzszard reducticn. The vast majority of the support
for this public policy is at Federal and State levels, and not
at local levels. The need in this subject area is not for a
new public poclicy, dbut is:

Substantially increased support is necessary for integrated
research programs, both pure and applied, leading to earthguaske
hazard reduction.
N A TO UNGCLapg S I FIERED
20.2




N AT O UNGCLASSITIRIZETD
20.3 OMS No. 9

otate end Regional Trtersai

The foregoing discussion of major public policy
problems shows that several sudject areas nmust receive
additional attention. For various adequate reasons, local
governuent hes been unatle 4o adequately solve these nroblens.
Not the least of these reascns is the financisgl implicatiorns
of implementing adequate policies. Quite understandably,
then, State and Federal government has turncd its attention
to these topics.

The State of California has shown more interest
in solving earthguaske related problems than have other states
and thus this discussion will bris‘ly torn its attention to
California.

The first unified attack on these problems in
recent years was the Geologic Hazards Advisory Committess
for Program and Organization which was 2:tzblished by the
Resources igency of California. The report of these committees,
issued in April of 1967, was entitled "Earthquake and Geologic
Hazards in California®.

A second impetus given to the estatlishment of
State programs was the publication "Harthquake Hazard in the
Sen Francisco Bay Area; a4 Continuing Problem in Public Poliecy"
which was publiched by the Institute of Governmenial Studies
at the University of California. The sclutions indicated for
the San Francisco Bay area demanded something greater from a
governnentzl attention standpoint than that being provided by
the many local Jjurisdicticns, snd a regionel governnmental
approach scemed one possible alternste to State invoivement.

With the foresgoing background, it may be readily
uwnderstood why the California Legislature over a year ago
esSablished its Joint Committee on Seismic Safety. This
committee has been a major underiaking invelving over 70
persons who donate their time towards giving advice and
guldance to this legislative committee. These advisers are
«ll experts in thelr owan fields which include many disciplines:
architecture, structural engineering, geology, soils
engineering, city planning, insurance, banking, among others.

The 3an Fernando, Califormia earthquake of 1971
placed specilal empnasis on the need for quick =zc¢tion to romedy
some 0f the most serious earthquake nhazards which becane
obvious from tnls earthquske. A number of bills were
introduced into the State Legislature, with some topics being
as follows:
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1. Hospitals

The excessive damage which occurred to the newly
completed earthquake resistive Olive View Hospital cauz as a
shock to structural engineers and architects as well as 1o
the public. Three other hospitals also were severely damaged;
of these, two were earthquske resistive. Hospitals are a
special class of structures which, after a disaster such as
an earthouake, are in greater need aftsr the event than before
the event. AT present, efforts are being made to place
hoepitals under a type of state contrsol similar to that of
the Fiegld act which regulates public school construction.

2. Strong Motion Selemic Inghtrumentation

Legislation is being considered which will help
to satisfy the serious need for much greater information
regarding the strength and cther engineering characteristics
of earthquakes. The opportunities to record a major earthquake
in the epicentral region are rare, and no opportunity must be
lost. Thus, the Joint Seismic Safety Committee is considering
legislation which will, in effect, greatly increase the neitwork
of strong motion instruments throughcut the State of
California.

3. Dwelling Construction in Fault Zone

M LM T 6 A AT e T REENE ST R i N S

Construction in earthquake active fzuli zones
requires far greater attention than has been given to it by
puilding ccdes. To the authorts knowledge, there are no
effective building ordinsnces at any level of government which
alequately control structures in and about a fault zone.
Therefore, legislation is under study which is intended %o
reduce this particular hazard.

Other legislation is being proposed and some of
it is of equal importance. A1l of this legislation is showing
a growing awareness of earthquake hazards and the need for a
more centralized governmental approach to adecuately solve
these probiems. 1t is anticipated that State government
involvement will continue to grow where local governuents
appear to be inadequate.

Foderal Tnterast
W e TR T T Y M T L

The United States Federasl government hac
increasingly supported earthqueke engineering research, bui
many feel that the increase must be accelercted. This research
has been principally through the National Science Foundation
aid the United States Coast aud Geodetic Survey (now the
National Oceanic end Atmospheric administration). In addition,
in recent years the United States Geological Survey has become
interested in some earthquake engiieering problens along with
its consideravle interest in eartnguake geologic hazards.
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However, there has been no overail unified
Federal approach %o pure and applied programs relating to
earthquake hazard reduction. Thisg deficiency, among others,
has been noted and commented on in a number of reports to
the Federal govermient. HNajor reporis were made in 1969,
1968 and 1969. As a partial result of the foregoing, a Task
Force on Ekarthquske Hazard Reduction was appointed by the
ixecutive Office of the President through its Office of Science
and Tochnology. The guthor of this paper had the privilege
of being chairman of this Task Force.

It is not the purpose here to review in detail
the reccrmmendations which were given in the Task Force report.
Bowever, it is quite appropriate to briefly summerize what
needs to be done. The following has been liberally auoted
from "In the Interests of Farthyuake Safety", authored by the
rembers of the Presidential Task Force, and published by the
Institute of Governmental Studies st the University of
California at Berkeley.

1. Priority Procgrems fer PFedersl Support

some priority programs of earthquake hazard
reduction are highly urgent, offer opportunities for substantial
garly benefits with little cost, and are particularly suitable
for Federal encouragement and support. These include
establishing and enforcing Federal standards requiring earthquake
resisiant design and construction of important publicly owned
facilities, and of privately owned facilities built with
direct or indirect Federal help. A Federal agency should also
enforce adequate standards during the reconstruction period
following a major earthquake. The Federal governnent should
accelerate work on the mapping of earthquake geclogic hazards
in metropolitan areas, vigorously encourage strong-motion
earthquake research, and conduct full-scale tests of struchures
at the Nevada atomic test site. The Federal governuient should
help communities evaluate their réles in hazard reduction, and
take responsibility for a reslistic overall plan for earthcucke
disaster response.

2. sore Governmentsl Tools for Hazard Reduction

Achieving the goals of all the other prograns will
depend on effective implementation and enforcement. Thus it
will probably be necessary to devise some new governmental
nachinery for regulaticn and land use control. PFinancial
incentives are needed to encourage high standards of design,
and penalties can help discourage poor performance.

3. Urban Planninz for Seismic Safet
Imaginative and prudent planning for urban land

use and for public facilities can abate existing hazcards and

reduce those posed by future development. To be effective, good

basic planning must be backed by appropriate governnental tocls

for implementation and enforcement.
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4.

Intensified research efforts are needed on earthquake
czuse, freguency, and distribution. Geodetic research is needed
to determine nore accurately the distortions in the earth's
crust that precede, accowpany and follow major earthguakes.
Research in engineering and design must be augmented
substantizlly in furthering a basic objective: the development
of better and safer structures that can withstand foreseeable
future shocks.

Time and space do not sllow a rmore detailed review
of the apparent directions being tcoken by public policy in State
and Federsl eaorihquake hazard reduction programs. But, clearly,
State and Yederal involvement is expected to grow substantially
in these programs, =nd guite possibly it may pre-empt local
government where it has inadequately solved the problens.
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TYPES OF CONSTRUCTION AND SPECTAL BUILDING STAVDARDE

Ing, Ferlito and Fng, Cipollini

The memoranda will deal with the following aspects:
provisions adopted in Italy with a view to regulating building
activity in the Municipalities subject to intense seismic
movements by dividing said Municipalities, or sections of them,
into categories, in relation to the extent of seismicity and
geological composition.

The information criteria of the new seismic law, and
in general, the prevention aspect of earthquakes effects with
suitable technical stsndards, which concern new constructions
as well as repairs, rebuildings =nd elevations in the old built-up
centerse.

Investigations to determine the interventions necessary
for reducing the dangerous character of the earthquakes in the
centres made up mainly by old buildings.

Purthermore, engineer Cipollini will outline the
following subjects: national seismic network (selection of
stations and utilization of data); experiences of the effects
of recent earthquakes on mural or reinforced concrete constructions.
scientific research underway on seismic engineering.
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"SHETSMIC MAPS"

Dr, Peronaci

¥ithin this year a seismotectonic map will be
completed listing all earthquakes of the past two centurles,
The map will consist of a number of tables, and has been
worked out taking into account two fundamental principles:

(1) to place the seismic activity in relation with the
geotectonic characteristics of the national territory
in keeping with the recommendations and criteria
agreed upon within the U.G.G.I. (Position of the
focus with regard to the active faults, magnitude,
intensity);

(2) to determine the maximum permissible intensity for
each region and the wave frequencies so as to provide
additional data to the problem of constructions in
seismic zones,

In view of the striking geological and tectonic
conplexity of the Italian Peninsula, the elaboration is
effected by breaking down the territories into 12 regions for
each of which different formulas of correlation between
magnitude, fregquency and intensity had %o be worked out,

This map is the first step towards reaching subsequent
enlargements up to 500,000 and 250,000 for those zones featuring
a high seismicity that will have to be more closely studied with
microregionalizavion criteria,
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PREVENTION OF EARTHQUAKES - RESULTING DISASTERS AITD
TECHNLGU®o rOR DANGAR DUCTION

Dr, Peronaci

Reference is made to the program that has been under

way for several years at the National Institute of Geophysics
jointly with the Ministry of Public Works so as to reach more
valid and modern standards for constructions in zones
featuring high seismicity,

The program entails:

a microseismic study of similar origin earthquakes,

by using recordings of the natural network, as well as
those of mobile stations which come into action in
case of seismic events;

a study of the behavior of active faults
(accelerometer and clinometer stations);

surveys on the coefficients of energy absorption and
on the prevailing periods;

determination of response and acceleration spectra by
resorting o data obtained by the accelerometer
network of the Ministry of Public Works now being set
up, To this end, several recordings have already been
obtained and the relative spectra have been calculzted,

Lastly, mention is made of the criteria followed by the

Commission of the Superior Council of Public Works aimed at

reaching

new standards which are to replace the conventicnal

static force with the dynamic action of earthquakes on the

building,
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PLANNING AND Z0NING FOR SFISNIC HAZARDS

£ GENERAL PROPOSAL

by
E. Jack Schoop, AIP

In the past, planning for our cities has taken 1little
note of ground conditions that might prove t¢ be hazardous in
the event of an earthouake. Geologists who were aware of such
hazards and urban planners who plotted the future development
of cities were virtually unaware of each other. The situation
has only pegun to change in the years following the 1964 great
Alaskan earthguake when, for the first time, very large sums of
money were expended for research into the czuses of the extensive
disaster. Thereafter, increasing attention has been focussed on
the fact that geclogy; as well as building codes, needs to be
considered in reducing the hazards from earthguakes. For; we
have learned that even the most solidly constructed building
cannot stand on grouvnd that fails benesth it.

The role of planning and zoning in the United States

A note gbout plamning snd soning in the United States.
Here, urban plans are c¢f an advisory nature even thcugh they
may be officlally adcpted by the city or county government under
whcse ausnices the plan was prepared. American city plans are
indirecctly implemented by a variety of development progroms and
regulations; the foremoest regulatory instrument is the zoning
ordinance which, when adopted by the city or county, has the
force of law in regulating what an owner may do with his property.
Other means ¢f implementing the plan are municipal action in
redevelopment progirams, and provision cf public utilities, road
and schools. It should be fiuwtner observed, that polivical
pressures and other circunstances will freguently cause a city to
be develcped in a mamner different from that anticipated in its
urban plans.

Urben plenning for earthcouagke hazards

In the aftermath of the Alaskan ecrthquake, it was
realized that we have painfully little sciencific information
about what heppens to the ground during the violent shaking of aa
earthguake but also that we cculd substantially reduce future
hazard by applyiag what we d¢ know now.

We already lmow 2 fair amount about fault =zones,
unstsble scils, and the bzshavior of steep slopes. Geclogists
can chart where these phencmena cccur within the urban region.
However, they cannot be categoric about the degree of hazard
that might be involved because, of course, engineering scluticns
nay be devised to satisfactorily overcome the hagzard.
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The land plenner, working with the geclogist, shculd
consider the potentimlly hazardous areas as one of the numerous
paremeters of his planning. Together with engineers; they
cshould identify arcas for which some degree of gelsmic hazard
cen be anticipated and indicate what gcneral precautions ought
to be taken in view of the extent of hazard indicated. The
findings and mapping will usually have to be fairly generaslized
because detailed exploration of all of the ground will seidom
ke feasible.

The planner, in meking his plans, can then seck to
avoid intensive urban developmesnt or the location of critical
public focilities in areas where there is a fairly sure
indicaticn of major hegard that probably connot be offset by
engineering. In other hazard areas that have been indicated; he
can ncte that the potential hazard exists and that special
enginecring should be considered for eny development prcposed
in such areas.

A major consideration is the fact that our knowledgs
of potential seismic hazards is still feirly dim. PFor instarce,
it zppecrs that the rcecent San Fernendo eartiguoke in Scuthe.n
California was caused by a vertical fault movement instead of
the horizcntal one that had typified most documented earthquakes
in California; the resulting disburbance to the ground was very
widcspread, but apparently it is not very predictable. This may
represent a kind of ecarthgucke hazard which we might ot be
able tc plan sgainst: or, it might represent a new dimension that
we should incorporate into our planning. In sddition, the
generalizad concepts incerporated in the plan on the basis of the
relatively sketchy infermation then available will be emplified
over time by the engincering studies being done for construcsion
in thcse areas, permitting a more definitive definition of hazard
in future years. Thercfore, the urban plenner and the geolo>gist
should be in constant communication to monitor and implement
the now knowledge that is repidly forthcoming and that will
continue to evelve over the coming decades. The urban planner’s
plen must be revised periodically to inccrporatc the results
of the lategst research and experience.

The next Step: Zoning

The typical imerican zoning ordinence stands by
itgself =nd does not make specific reference o the general plan
that is supposed to be its foundation. The zmcning ordinance
consists of resulatory text defining uscs that may be allowed
in csrtain types of zones; the zoning map, which is part cf the
crdinance, divides the city or county into the several zones
egstablisned by the cordinance.
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The zoning ordinance could incorporate the findings
and recommendations of the general plan concerning seismic hagzard
in severzl ways: (1) the different hazard areas mapped in a
general plan could be incorporated on the zoning map as an
"overlay®” zone that would impose additional regulation beyond
that already propounded for the basic zcning that it overlays,
(2) if they are relatively few in number, the several hazard
classifications could be incorporated with actual usc zones
(e.g., there might be separate "single family" zoning
classifications for hazardous areas and for non-hazardous areas),
and {3) geologic and engineering investigations might be uniformly
required as a general condition throughout the city or county,
eliminating the need for specific mapping of hazard areas. The
choice of how recognition of the zoning hazard is incorporated
into the zoning ordinance depends to some exbtent upon what is
legally allowable ordinance ceonstruction and how varied the hazard
might be throughout the city or county. For instance, if the
whole city were in essentially the same hazard zone, a general
investigation requirement in the text of the ordinance might well
be sufficient, whereas in any area where there are a fair variety
of distinct categories of hazard, the overlay zone would be most
desirgble.

Whet the zoning ordinasnce should reguire

As previously noted, the identification of potential
scismic hazard is usually tentative pending more detailed
engineering investigation or a particular gite for a particular
develcpment. ©Since the zoning ordinance regulates the specific
uses of the property, it should call for a competent soils
engineering report for any development project proposed in an
indentified hazard area. Depending upon the sophistication of
the preliminary data abcut the hazard zone, the ordinance should
specify an extent of engineering investigation that is appropriate
to both the nature of the risk and the nature of the proposed use.
For example, engincering requirements for uses involving large
numbers of people should be much greater than for very low density
uses such as a park or a warehouse area.

i major ccensgideration, given the paucity of knowledge
at this time and the varying degrees to which different engineers
and geologists have acguainted themselves with it, plus their
inherently different capabilities, is the ouality of the city's
or ccunty's review of the engineering repcrt for a particular
develcpment. 1In addition to continuing evolution of knowledge,

a large degree of judgement is required in making recommendaticns
for construction in hazard areas. Furthermcre, it has been
indicated that a number of different disciplines actually need

tc be invelved in preparing and evaluating a report that is as
competent as current knowledge can mske it. The knowledge of
geoclogists, soils engineers, engineering geclcgists, and structural
engineers usuglly needs to be combined.
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Therefore, it is recommended that the city or county
create an inter-digciplinary board which can include these
diverse talents. The board should develop criteria for the
guidance of the engineers whe will submit repcrts to them. 1In
practice, because of the subjective nature of the individual
problems, preliminary conferences with the project engineer are
desirable to work out an understanding of the kinds of studies
that should be undertaken for a specific project. The use of
the board will not only raise new levels of confidence of the
studies for each project but also will eliminate one frequent
current frustration for the public official - the contradictory
reports of several consultants - particularly if the board is
conposed of gome of the most competent professionals in the city
or regicn.

Given the relative shortage of talent in the field
related to seismic hazard, a sirgle board for a whole regiocn or
for a substantial parts cf a region might well prove to be
desirable, particularly if the nature of the seismic problems
is fairly thinly spread among the cities and counties in the
region. The working model for the board which I have described
here is the Engineering Criteria Review Board which is
performing the afore-described functions for my employer, the
San Francisco Bay Conservation and Development Commission. It is
composed of some of the most eminent professionals in the several
fields in this country, many of whom are participating in this
conference witir you.

The final requirement on the zoning ordinance would
be that any project thet is approved be, in fact, constructed
according to the recommendations c¢f the board. For this purpcse,
competent inspectors will be necessary. Here again, a regional
approach might be necessary both in order to lower the cost to
the local government and to share the available talent as widely
as possidle.

Conclusicn

The presumption of this paper is that hazard from
earthquekes is to a large degree one that can be avoided. 1t
also recognizes that lmowledge about what constitutes seismic
hazards is still relatively sketchy ancd general, but is
nevertheless sufficient to enable us to avoid substantial future
hazards. It proposes that the general hzzard be recognzed in the
urban planning process and that specific site investigation be
required by municipalities under the auspices of an
interdisciplinary beard of competent professionals concerned with
seismic hazard.
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It is recognized that the proposed recognition of
seismic hazard in future construction does not attack the
substantial problem of existing urban development that we must
now suspect to be dangerously hazardous in the event of a major
earthquake. But, adequate recognition of seismic hazard in
the future development is g first step necessary to create the
understanding, support, and methodology for eventually dealing
with the total problem.
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by George G. Mader, ALP
Wwilliam Spangle & Associates, City & Regional Flanners

The experiences of the Town of Portola Valley, Califormia,
illustrate one community's attempt to recognize seismic problems
in its planning program. Portola Valley, a small residential
commnity approximately 30 miles south of San Francisco, lies
astride the well known San Andreas Fault. (Slide 1 - aerial
Thoto of Portola Valley with San Andreas Fault shown.) The town
covers approximately 10 squarc miles. Horizontal movement qlong
this portion of the fault at the time of the 1906 San Francisco
earthquake was about 6-8 feet. To the west of the fault, steep
slopes rise 1600 feet to the crest of the coast range and to the
east, less precipitous rolling hills rise 400 feet.

The general plan of the town, adopted in 1965,
recommendad a growth pattern for the next 20 to 25 years. (Slide
2 - Portcla Valley Generzl Plan). The plan calls for low-density
residential development of approximately 2 acres per home site,
with homes clustered on ridges and retaining the steep canyons
as open space. When the plan was prepared, these steep canyons
were judged too unstable amd fragile for development. It should
be rememtbered, the genersl plan is used in this country as =
general policy guide and is not meant tc be specific or detailed.
When the plan was prepared, geoclogic information regarding the
San Andreas Pault was not available in a form usable by the
plenners. Conseguently, a situation not uncommon was found
wherein rather high intensity uses were proposed along a fault.
The plan did, however, propose steep canyons as open space which
later proved to have unstable ground.

Three years later, the Town prepared and adopted
regulations stipulating the uses that land could be put to and
describing methceds of subdivision and development, These
regulations were the zoning ordinance, subdivision ordinance
and greding ordinance. Through the efforts of keenly interested
geologists living in the town and a specially created geologic
hazards committee, these regulations included a number of
provisions requiring geologic studies as a prereqguisite to
development of land. 1In general, these regulations require any
developer to prepare detailed socils and geologic reports prior
to approval of his plans. The developer is required to show how
his plan conforms to the scils and geclogic conditions and hew
he plans to solve potential problems which can be ccrrected.
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Concurrent with the adoption of these ordinances, the
town retained a town geologist. His job is severalfold and
includes preparation of a geologic map of the town, advice to
the town on the maintenance of a good geologic program, and
finally, and perhaps most importantly, review of all proposed
developments and attendant soils and geologic reports. The town
geologist reports his recommendations to the town planning
commission and town council which rely heavily on his expert
ad‘Vi CQ.

Let us now review a proposed development on approcximately
400 acres cf land which came before the town recently. (Slide
3 - Aerial photo of Bovet Prcperty). This property had long been
thought to be one of the better pieces of land for development
in the town due to its gently rclling topography, fine stands of
oak trees, access to roads and proximity to an elementary school,
The owner had thought for many years that this land would support
a fine residential development with large lots distributed rather
uniformly over the entire property. The town general plan set
forth certain developmental policy for the property. Slide
4 - Portion of Town General Plan for the Bovet property). The
plan proposed a residential density of approximately 2 acres per
dwelling unit, greenways along major roads and through a narrow
valley, steep wooded hillsides preserved as cpen space and a
clugtering of residential development on the remaining areas.
The plan is general in thot the propesed use areas are not
precisely defined and can only be defined through more precise
planning as required by the zoning and subdivision regulations.
The zoning and subdivision regulations set forth detailed
requirements for soils and geologic reports, the design of the
street system, the minimum sizes of lots, provision cf utilities
and many other development considergtions.

The developer undertook the required scilsg and geologic
studies at aon early date as he thought these would be crucial in
the design of the development. His geologist prepared two nmaps,
one showing the geology of the land, the other the relative
stability of the different geologic formations. These maps proved
a revelation top the property owner and described serious
limivations to the development of the land which he had not
anticipated. At this stage of the planning process, geoclogic
investigations were baseld on surface explorations with more
detailel geologic work tc be done at later stages in the planning
and development prccess.

The geology ma)p showed the easterm portion of the
property to consist of relatively stable formgtions - Butano
Sandstone and Franciscan - and areas with relatively thin
coverings of slope wash. (Slide 5 - Geology Map). It was
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thought problems in this area could be handled through proper
engineering design. The western porticn of the property,
however, incluled a large area covered by landslide debris and
weny landslide scarps. The map also identified three fault
strands, one of which moved in 1906 and was deemed an active
fault. This map was translated into a relative stability map,

g map which was more meaningful to the engineers and architects
designing the development and to town officials. (Slide 6 -
Relative Stability Map). The map classified land into three
categories: stable, potentially moving, and moving. These
categories were based on the natural stability of the land, that
ig, in a condition undisturbed by wman. In addition, the fault
traces were shown. The applicant's geologist and the town
geologist concurred that development should be designed to avoid
the areas of desp lendsliding, avoid bands 100 feet wide along
the fault traces, and include careful design treatment for
development on the areas of shallow landsliding.

The developer then prepared a development plan
responsive to thess geclogic conditions as well as a host of
other requirements of the town. (Slide 7 - Plan of Bovet
Development.) The plan consists of small clusters of individual
lots ranging from approximately 1/2 to 1 acre with substantial
open areas to be owned in common and available to all the residents
¢f the development., An important point here, is that the nature
of the adopted general plan and the provigicns of the regulations
allowed the developer to use the good land and avoid the unstable
land. The plan avoided the siting of residences on unstable and
potentially unstable lands by leaving these areas as open space.
(slide 8 - Bovet Development Plan with Stability Overlay.) 1In
this process, the develcper was penalized only slightly for having
land that had so many geologic problemg. The final design had o
yield within 2% of the maximum yield of dwelling units that would
have been permitted had no geologic problems been present.

This ammount of review and information still is not
sufficient %o permit development on the Bovet Property. As each
portion of this large development is undertaken, the applicant
will bs required to perform sub-surface explorations to
gsubgstanticte or modify the data based on surface exposures and to
provile the data necessary for adequate engineering desgign.

This degree of recognition of geologic faults and
unstable hillsides, while perhaps not new 1o some other countries
such as New Zealand, is relatively new to this country and the San
Francisco Bay region. To underscore this point, let us look at a
preliminary subdivision design for the property we have just
discussed which was prepared in 1956 but which was never submitted
for official approval. (Slide 9 - 1956 Subdivision Plan with
Stability Overlay). This plan proposed an almost even distribution
of lots over the entire property paying absolutely nc heed to
geologic problems. In gll likelihcod, this plan would have been
approved in essentially this forw in 1956, if not even more
recently.

NATO UNCL 483 IFIED
24.8




Al Oo UNCLASSIFIED
24.9 CCNS No. 9

This is ut a brief review of what one small but
enlightened community is attempting to do to recognize seismic and
other geologic problems. The Town of Portola Valley sobered
through witnessing landslides in the local area which resultel in
large property losses, has decided that s sound planning program
mxst recognize geologlc hazards.

These eXxperiences have also pointel out, however, areas
in which we need subgtantially greater knowledge and experience
in order to adequately deal with geologic problems. Some
recommendationsg are:

1, We need to determine what kind of geologic data is
needed a2t each of the different geographic or governmental
levels and also at the different stages in the development process.
For instance, we need to know what kind of information is needed
to plan for the San Prancisco Bay Area region versus the kinl of
data nccessary to plan for a small city. We nced tc know what
kind of information is needed to make general decisions for
developing large residential aresas versus the kind of information
needed for constructing a home on a given plot of land.

2s We need to determinc the appropriate role of each
level of government from the federal to the lceal level in
applying zeologic data in the land use decision-making process.
We need to define these roles in terms of guidelines, adminis-
trative requirements and legislation.

3. We need to learn how to measure the amount of risk
inherent in any given combination of potentially unstable land
and any given land use. For instance, we need to know the
comparative risk between consiruction of a single-family frame
residence next to an active fault versus the construction of a
narket or a school. We must be able to define acceptable levels
of risk to protect the public and private interests.

These are a few of the many tasks woarranting our best
collective cofforts. The partnership between geologists and
planners has cnly recently begun in this country. Experience
in recent years, however, points out that further cooperation
between geologists and planners can result in far improved
physical enviromments for man.
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