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Foreword

When natural disasters occur, the resulting devastation is not distributed uniformly across
the landscape. Certain places repeatedly experience more severe losses than others because
of their susceptibility to flooding, earthquakes, and landslides. These places are generally
identifiable in advance of such natural disasters through geologic studies. Flood damage is
generally confined to mapped flood plains, and earthquake losses recur at those locations
where geologic conditions promote strong shaking and ground failures. Landslides tend to
occur in loosely consolidated, saturated soils on sloped terrain, often in conjunction with
strong shaking during earthquakes.

The historical record documents countless examples of substantial losses sustained
because geology was not adequately considered. Often, such historical accounts provide
clear warning of future loss patterns. The effects of the October 1989 Loma Prieta earth-
quake in some parts of San Francisco mirror those reported in San Francisco after earth-
quakes in 1865, 1868, and 1906. The success stories, losses that were prevented because
geology was heeded before development, are more difficult to document. However, we
know that integrated earth science-economic models of earthquake-triggered landslides
during the Loma Prieta earthquake, for example, can be used to outline cost-effective land-
use strategies.

The San Francisco Bay Area is a dynamic landscape, at least on geologic time scales.
Coastal California, on the Pacific plate, is moving about 2 inches to the northwest each year
past the rest of the State, which is resting on the North American plate. These movements,
which occur during earthquakes, have created a varied topography that both nature and man
have altered to produce conditions particularly susceptible to the destructive forces of
nature. Communitjes in the San Francisco Bay Area have had to address issues of suitable
land use and structure design because of the ever-present threat of devastating earthquakes
and landslides. Communities throughout northern California, indeed throughout the Nation,
face similar threats of natural disaster that can be blunted through the considered use of
geologic information in development planning.

Geologic information can be used for safer land development in all parts of the Nation.
Such information is available from the U.S. Geological Survey as well as from many state
and local agencies. The U.S. Geological Survey is committed to assisting local agencies in
the wise use of geologic information in the development of safer communities.

vt Lo

Director, U.S Geological Survey
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Subsidence

Subsidence is the sudden or gradual sinking of the ground surface. It occurs suddenly when
underground mines collapse or sinkholes form in limestone rock; it occurs gradually as or-
ganic soils compact over time or man extracts water, gas, or petroleum from beneath the Earth’s
surface. Damage from subsidence can generally be avoided if the susceptible soils and rocks
are identified prior to development. Geologic studies can identify areas that are likely to sub-
side.

GEOLOGY IN PROJECT REVIEW

Project review is the local government process to make decisions about the development of
private land. The process is carried out as part of local government’s responsibility to plan and
regulate land use. Project review consists of procedures and criteria for approving, approving
with conditions, or denying applications for land divisions, zoning changes, grading permits,
use permits, building permits, or other authorizations needed for a proposed project.

The purpose of using geologic information in project review is to reduce the vulnerability
of buildings and infrastructure to geologic hazards. The geologic component of local project
review consists of policies and regulations that define when applicants for development per-
mits must complete geologic studies, the content of those studies, and procedures for review-
ing and accepting the geologic studies. This component also provides guidance in avoiding or
mitigating identified geologic hazards.

GEOLOGIC STUDIES AND REPORTS

Geologic studies, as the term is used here, are evaluations of sites proposed for development
usually conducted by a geologist retained by prospective developers. The studies result in
geologic reports, which are submitted to local governments as part of applications for develop-
ment permits.

The term “geologic studies” does not have a consistent definition in local government poli-
cies and regulations. “Geologic” and “geotechnical” are sometimes used interchangeably, and
“geologic study” sometimes refers only to the part of a study in which hazards are identified
and evaluated. In this circular, the term “geologic studies” is broadly defined as studies that
identify and assess geologic conditions and hazards; analyze how they affect the siting, design,
and construction of proposed projects; and recommend measures to mitigate the hazards. Geo-
logic studies are done by geologists or engineering geologists, sometimes with the help of
geotechnical engineers. Where the term “geologist” is used alone in this circular, it means a

geologist or engineering geologist.

Project review is the local government process to make decisions about
the development of private land. The process is carried out as part of

local government’s responsibility to plan and regulate land use.
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California has more than its share of geologic hazards, so it is not surprising that it has often
led the way in acting to reduce potential damage from these hazards. After the 1971 San Fernando
earthquake, the State legislature required all cities and counties in California to adopt “seismic
safety elements” as a part of local general plans. Now called “safety elements,” these plan
sections must address natural hazards facing the community including earthquakes, landslideé,
floods, and wildfires. Then, in 1972, the legislature adopted the Alquist-Priolo Special Studies
Zones Act (renamed in 1993 as the Alquist-Priolo Earthquake Fault Zoning Act). This Act
requires California cities and counties to adopt procedures requiring geologic studies prior to
approving projects in fault zones. California’s Division of Mines and Geology maps the faults
and designates the fault zones—land usually within 500 feet of major active faunlts and 200 to
300 feet of well-defined, minor faults. Many local governments have applied similar proce-
dures to other seismic and non-seismic hazards.

It is logical to look to California for examples about requiring geologic studies before
development applications are approved. Most of the examples described here come from 30
interviews with planners, engineers, and geologists with public agencies and consulting firms
in the San Francisco Bay Area. The San Francisco Bay Area has a full spectrum of geologic
hazards. Its local jurisdictions include urban, suburban, and rural areas; large and small cities;
and political attitudes running the gamut from pro- to anti-development. Several local jurisdic-
tions in the area have pioneered the use of geologic information. The experiences of local
governments in the San Francisco Bay Area can help local officials in other regions and states
develop procedures that are appropriate to their particular hazards, local objectives, and plan-
ning environment.

This circular was written to guide local officials throughout the United States in establish-
ing programs to require and review geologic studies prior to approving development. It was
also written to provide concerned citizens and prospective land developers with useful infor-
mation about the need for geologic studies prior to development. For example, the circular will
be used for a series of workshops for local governments and consultants to be held in each
county of the San Francisco Bay Area in early 1995.
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ment and support.

The experiences of local governments in
the San Francisco Bay Area can help
local officials in other regions and states
develop procedures that are appropriate
to their particular hazards, local objec-

tives, and planning environment.
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A home sited

carefully on the

basis of geologic

studies will not

necessarily

command a

higher price than

one sited on an

unacknowledged

landslide.

Given the current general level of information about geologic hazards, the market does not
usually reflect differences in siting, foundation design, or other measures to reduce losses
from ground failures. A home sited carefully on the basis of geologic studies will not necessar-
ily command a higher price than one sited on an unacknowledged landslide. This means that
the developer simply makes less profit when he or she has the expense of geologic studies.
This situation could change as the public becomes more informed about geologic hazards and
expects that geologic hazards have been addressed in the design and construction of projects.

The people paying the costs are not necessarily the people who will reap the benefits. Usu-
ally those subdividing or developing a property are not going to be living or working there.
The risk of inadequate attention to geologic hazards is born by buyers or renters who may not
be aware of the risk they are taking. Public disclosures of geologic hazards can help, but
people often have little choice about occupying a building even if they are aware of the risks.

Those who reap the benefits of attention to geologic hazards are the owners and occupants
of the building at the time disaster strikes. These people may be many times removed from the
people who made the original decision to build. The public also benefits in the long run. Geo-
logic hazards threaten the public facilities and infrastructure needed to serve private develop-
ment. Recovery from disasters is a large public burden—not just the repair and rebuilding of
public facilities, but managing the entire process of community response and recovery.

Buildings last a long time. Cost and risk analyses often assume an average building lifespan
of 40 years, but a recent study by Barclay Jones of Cornell University shows that most build-
ings last much longer—often over 100 years. In earthquake-prone regions of the country, it is
reasonable to assume that a damaging earthquake will strike within the lifetime of most build-
ings. '

Analyzing the cost and benefits highlights why the issue of geologic review of development
applications is a public responsibility. Developers who respond to the market have little moti-
vation to consider geology. Purchasers, to the extent they are well-informed, legitimately con-
sider the risk in terms of how long they expect to occupy a structure. Considering future gen-
erations in decisions about land development is a public responsibiiity.

WHO IS LIABLE FOR DAMAGE?

Liability is an uncertain motivation for using geologic information, but the issue is never far
below the surface when geologic hazards are discussed. In the event of damage to a structure
from geologic hazards, owners usually look first to insurance for help. However, many owners
have not purchased earthquake insurance and most policies exclude landslide damage. Own-
ers may then turn to the subdivider and (or) developer of the property, the project engineer,
designer, or the general contractor. These people may be hard to locate and (or) out of busi-
ness. If sued, they can often claim successfully that they followed standard practice at the time
the work was done. As a last resort, those suffering damage may sue the public agency issuing
the development approvals and permits for grading and construction.

Individuals have had mixed results in attempting to recover damages from public agencies.
Some agencies have settled claims against them, some have won lawsuits, and some have lost
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lawsuits and been forced to pay claims. One property owner in Santa Clara County success-
fully pleaded for relief from the geologic report requirement, then suffered damage in the
Loma Prieta earthquake, and finally sued the county (unsuccessfully) for failing to require the
report!

“Standard practice” is changing, and that could affect liability determinations in future cases.
When most of the cities and counties in an area, such as in the San Francisco Bay Area, rou-
tinely use geologic information in project review and environmental assessment, that use be-
comes viewed as part of standard practice. Once that happens, public agencies and private
developers are more likely to be held liable for failing to acquire and use geologic information.

In earthquake-prone regions of the
country, it is reasonable to assume that a
damaging earthquake will strike within

the lifetime of most buildings.

Why Require Geologic Studies?

21







tion structures to be sure they are done according to the approved plans. The prior work is
of no value if the grading and construction do not conform to the plans. Usually, local
governments require an “as-built” report from the developer’s geologist or geotechnical
engineer certifying that the project was built as approved.

Failure to maintain mitigation structures, such as retaining walls or drainage systems,
can nullify the careful attention paid to geologic hazards during project review, approval,
and construction. Maintenance is usually a private responsibility, however, public agen-
cies sometimes have a role. In residential developments, homeowners’ associations often
assume responsibility for maintenance. In other kinds of development, maintenance may
be a condition of use permits, which must be renewed periodically. Local governments
can rescind the use permit if maintenance is not done satisfactorily. Local governments
can seek an easement, or limited right of access, to private land to maintain drainage
systems or other site improvements in which there is a public interest. Local governments
may also approve the formation of a special district encompassing a development. Special
districts can assess property owners within the district for funds to maintain drainage
channels or other site improvements. In any case, it is always important to educate
property owners about the importance of maintenance and how to do it.

Project additions and modifications over the years can also cause unsafe conditions.
The cumulative effect of multiple small modifications can undermine adequate protection
built into the original project. Applications to enlarge or modify structures in areas with
geologic hazards need to be supported by geologic data and evaluated by the public
agency’s geologist for their impact on the safety of the entire structure.

Indeed, building safely in areas with geologic hazards requires vigilance that starts at project
inception and continues for as long as structures remain standing. Effective programs to pro-
vide this vigilance have common features. The following examples are drawn from interviews
conducted with staff members of public agencies in the San Francisco Bay Area.

Attention to geologic
hazards is needed from
project conception to
completion and
throughout the life of

structures.

Maintenance

Review of Project

Modifications
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each location, and sometimes, the probability of occurrence. Landslide-susceptibility maps
and liquefaction-potential maps are examples.

Large-scale hazards maps are best, but small-scale maps can be used effectively, espe-
cially at the county level. Sonoma County uses maps at a scale of 1:62,500 (1 inch =
5,208 feet) prepared by California’s Division of Mines and Geology. Napa County has
geologic hazards map overlays as part of a 26-map overlay system at the scale of 1:24,000
designed to fit over U.S. Geological Survey 7 1/2-minute topographic quadrangles. Sev-
eral cities in the San Francisco Bay Area and Santa Clara County use maps at a scale of
1:12,000 (1 inch = 1,000 feet). Ideally, cities should have geologic hazards maps at scales
ranging from 1:2,400 (1 inch = 200 feet) to 1:7,200 (1 inch = 600 feet), but most cities
have not acquired mapping at these large scales.

Small-scale maps can give misleading information about individual sites, particularly
if the site is a single lot or small parcel not subdivided. A site may be shown in a generally
hazardous zone, but in fact may be free of hazards. Conversely, it may be shown on a
small-scale map as hazard-free when, in fact, it contains significant hazards. The purpose
of geologic studies is to provide the site-specific detail missing in small-scale hazards
maps of large areas. If available hazards maps contain more infofmation, the studies need
to provide less.

A few communities in the San Francisco Bay Area have retained consultants to prepare
detailed geologic hazards maps of all or part of their jurisdictions. Such maps identify
more accurately than small-scale maps where further geologic information is needed prior
to development. Morgan Hill has both geologic and landslide-potential maps covering
the entire city at a scale of 1:2,400 (1 inch = 200 feet). The maps are used to regulate
land-use as well as determine the need for pre-development geologic studies. Belmont
obtained geology and landslide-potential maps at the same scale for the San Juan Hills
neighborhood. The city uses the maps to determine land uses, road standards, and geo-
logic study requirements.

. . .Conversely, it may be shown on a
small-scale map as hazard-free when, in

fact, it contains significant hazards.
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GUIDELINES FOR PREPARING GEOLOGIC REPORTS

Geologic reports contain the information from geologic studies performed by geologists
retained by property owners or developers to evaluate specific sites before development. Local
governments determine when geologic studies are required and also what informatiori the
reports should contain. Local governments find it easier to administer geologic study require-
ments if they have guidelines for report contents. Guidelines for geologic reports set forth the
expected content of geologic reports, the qualifications of those preparing reports, and ways to
ensure that the recommendations are carried out.

Contents

Guidelines for geologic reports will be dictated by the hazards identified in the community.
For instance, trenching may be needed to determine the potential for fault rupture, but bore-
holes may be needed to determine landslide susceptibility. Guidelines state a local jurisdiction’s
expectations concerning the thoroughness of geologic investigations. They express the stan-
dard of practice that is considered acceptable by the local jurisdiction and indicate how the
study results should be used to locate, design, and construct a proposed project.

California’s Division of Mines and Geology distributes guidelines for fault studies (DMG
Note 49) and for engineering geology reports (DMG Note 44). These can be used by cities and
counties in the State or adapted for a specific area with the help of geologic consultants.

Pacifica provides detailed guidelines for geotechnical reports. Applicants’ geologists must
submit their own geologic maps, including geologic cross sections, of proposed building sites;
reference to existing maps is not considered adequate. Both on- and offsite hazards must be
considered. The guidelines establish standards for evaluating slope stability, the properties of
earth materials at the site, and acceptable grading and site-development practices.

In Santa Clara County, the county geologist has considerable discretion to specify the re-
quirements on a case-by-case basis. The county sometimes reduces the requirements if prop-
erty owners are willing to sign a waiver relieving the county of any responsibility in the event
of damage from geologic hazards. The waiver is recorded with the deed to the property.

Guidelines for geologic reports set forth the
expected content of geologic reports, the qualifi-
cations of those preparing reports, and ways to

ensure that the recommendations are carried out.
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ted at the completion of the project may be signed by either an engineering geologist or a
geotechnical engineer.

Carrying out Recommendations

A thorough geologic report with well-supported recommendations accomplishes little if the
recommendations are not followed when the project is constructed. Guidelines often contain a
schedule for inspections by the applicant’s geologist or geotechnical engineer and makes him
or her responsible for seeing that the work is done as approved.

Healdsburg requires an as-built construction report certifying that the work was performed
in accordance with recommendations of the engineering geologist and (or) geotechnical engi-
neer and signed by an engineering geologist certified by the State of California and (or) a
geotechnical engineer registered in the State of California. The as-built report must include the
building plans, explanation of any deviations from the approved grading plan, location and
results of field tests, results of laboratory tests, and a statement that the work was performed
under the supervision of a certified engineering geologist and (or) geotechnical engineer.

GETTING GEOLOGIC ASSISTANCE

One barrier to effective use of geology, particularly in smaller jurisdictions, can be the lack
of geologists and engineers with appropriate training to conduct site investigations and review
geologic reports. Adopting regulations generates a demand for geologists and geotechnical
engineers, and economic theory assures us they will come. Yet, there is usually a time gap
between creating the need and filling it. For example, after adopting requirements for geologic
reports, Salt Lake County (Utah) found that developers initially had problems finding quali-
fied professionals to prepare geologic reports.

Public agencies can encourage local universities and community colleges to develop educa-
tion programs for geologists and geotechnical engineers. They can contact the professional
engineering and geology associations for lists of members and advice about how to meet their
needs. Sometimes state geological surveys can help. The Utah Geological Survey will conduct
geologic investigations for essential public facilities and tax-supported projects in the State.

Requirements for geologic studies can be phased in, perhaps starting with large infrastruc-
ture projects or subdivisions on very steep slopes, and as need is demonstrated, extended to
other projects or areas within the jurisdiction. A lack of geologists in an area need not be a
reason to defer adopting requirements for geologic studies.

INDEPENDENT REVIEW OF GEOLOGIC REPORTS

Without independent, professional review of geologic reports submitted by applicants’ ge-
ologists, a geologic review program cannot be considered adequate. It is difficult to assess risk
from geologic conditions, and qualified geologists often disagree. The final decision rests with
the political body having approval authority over the proposed action. This body needs the
knowledge and advice of an experienced and objective professional geologist who speaks for
the public interest in safe development.

A thorough
geologic report
with well-sup-
ported recom-
mendations
accomplishes
little if the recom-
mendations are
not followed
when the project

is constructed.
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GEOLOGISTS ON STAFF

Ideally, each county would have a geologist on staff to develop and administer geologic
report requirements and review geologic reports. When city and county relationships are gen-
erally cooperative, a county geologist could also contract with small- and medium-sized cities
to provide geologic services. In some cases, a geologist from a state geological survey might
fill this role. A staff geologist can fill many roles.

« A staff geologist can encourage the incorporation of geologic information at all stages of
the planning-development process—general planning, subdividing, zoning, reviewing site plans,
assessing environmental impacts, and monitoring construction. Communities relying on con-
sultants often use them only to review geology reports submitted in support of development
applications.

* He or she can be an influential educator increasing awareness of staff and legislators of the
importance of geology in land-use decisions. A staff geologist is accessible to other staff mem-
bers, and this presence alone encourages the interchange of information and ideas.

» A staff geologist can also be a powerful force favoring the institutionalization of geologic
study requirements. Such requirements, once in place, can survive even the loss of the geolo-
gist position. Both Contra Costa and Alameda Counties lost staff geologists through retire-
ment and decided not to replace them because of tight budgets. Both counties continue to
require geologic reports, and they now use consultants to review them. However, the planners
in these counties would prefer to have a permanent geologist on staff to help with geologic
issues that arise.

» He or she can lower the cost of geologic review for applicants, particularly if part of the
geologist’s salary is paid out of general funds rather than fees. With a geologist on staff, the
jurisdiction does not have the costs of establishing and administering contracts with consult-
ing geologists or the costs of liability insurance. A staff geologist is immune from liability in
California. Also, because of increasing familiarity with local geology, a staff geologist may
need less time to review reports than a consultant.

« He or she exercises discretionary professional judgment in administering regulations, which
can result in a more efficient and equitable system drawing on the experience of the geologist
to make determinations about the needs for specific kinds of investigations. Local jurisdictions
may be more willing to grant discretion to a staff member than to a consultant serving as
geologic reviewer.

* He or she maintains files of geologic reports and makes sure that the information is re-
tained and used to update geologic maps and influence requirements on nearby properties.

« Finally, a staff geologist prepares and updates hazards maps for the jurisdiction or particu-

lar areas of concern.

Santa Clara County was one of the first San Francisco Bay Area counties to create a position
for a staff geologist. The geologist who served most of the last 20 years established geologic
report procedures that are well respected, particularly among geotechnical professionals. The
county’s fee of $405 for review of a geologic report is one of the lowest in the San Francisco
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Bay Area. As a result of the continuous presence of a geologist on staff for so long,
county officials now routinely consider geologic information in all aspects of planning
and regulating land development.

WAYS TO RESOLVE DISPUTES

Geology is not an exact science, and well-qualified professionals can disagree on geo-
logic interpretation and what needs to be done. Such disagreements can trouble public
officials who may be uncomfortable using geologic information already. The first need in
such situations is often more intensive site studies. More detailed information can elimi-
nate or greatly reduce professional differences. If significant differences remain, it helps
to have a policy or procedure for making decisions. Some options are a presumption in
favor of the public agency geologist, third-party peer review, and mediation.

Presumption in Favor of Public Agency Geologist

In both the City of Saratoga and Contra Costa County, the governing board agrees to
back the geologist working for the jurisdiction in the event of scientific disagreement.
The public agency geologist usually recommends accepting less risk from geologic haz-
ards than the developer’s geologist. Accordingly, this approach typically means resolving
disputes in favor of safety.

Third-Party Peer Review

Sometimes a jurisdiction may bring in a third geologist to advise about a dispute. This
is appropriate when, for whatever reason, the issue has become polarized. Portola Valley
established a geologic review committee to resolve a dispute over the adequacy of a geo-
logic report for a proposed subdivision. The committee supported the town geologist (a
consultant) and, as a result, the applicant decided to retain a new geologist to complete
the investigation and submit a revised report. The town geologist accepted the revised

report as adequate.

Mediation

Pacifica has an informal procedure for mediating disputes. When an applicant’s geolo-
gist objects to the recommendations in a review, he or she may request a meeting to
resolve the issue. Both geologists and appropriate city staff attend. City staff explains
why studies are needed and helps the parties to reach agreement. So far, agreement has
been reached at such meetings without the necessity for further action.

FEES

Project applicants pay for geologic studies and reports. Public agencies incur costs to
administer the requirements and provide independent peer review of geologic reports
submitted with project applications. Increasingly, these costs are paid by the applicants.
A good program clearly states all fees and deposits and provides applicants with general
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information about typical costs for geologic studies. Fees and deposits for geologic re-
view are normally collected along with other fees for handling project applications.

Some jurisdictions establish fixed fees to cover these costs; others require deposits that
are drawn down as work proceeds. Jurisdictions typically adjust fees and deposits to re-
flect their experience so that the charges are generally close to actual costs.

In most San Francisco Bay Area jurisdictions, geologic review is done by consultants
and the full cost is paid by project applicants. In 1991, San Rafael collected a $1,500
deposit for geologic review. Santa Cruz County staff spends an average of 14 hours to
complete a preliminary hazard assessment. For this, the county collected a fee of $530 in
1991, which then covered about 83 percent of the cost of staff time. This fee is likely to
be raised so that it covers closer to 100 percent of the cost. If the preliminary hazard
assessment indicates the need for a full geologic study, the applicant retains a consultant
to conduct a study and prepare a report. In 1991, the county charged a deposit of $750 to
review the report. The applicant receives a refund of any unused amount. The actual costs
of review can vary significantly depending on site conditions and the adequacy of the
report submitted by the applicant’s consultant.

INSTRUCTIONS FOR APPLICANTS IAPPL'CAT'OIN ISFOR....|
Most project applicants undertaking geo- ¥ 1
logic investigations will be facing the pro- |- aubowmision SEousE | FORANEN
. . . . + REZONING/USE PERMIT * BUILDING PERMIT FOR OTHER
cess for the first time. It helps if the juris- . W PRIARY STRUCTURE
diction has prepared a pamphlet with a clear, v
nontechnical description of the require- IPLANN'NGDEE pArTENT | e el
ments. A flow diagram can be particularly v
CHECK CRITERIA NO GEOLOGIC
helpful. The instructions should contain a I IN TABLE 1 RepoRT

step-by-step description of the process, not-

ing time limits, decision points, and what PROJECT DENIED

UNLESS DATA
. . SUPPORTS MAP
person or body makes decisions. MODIFICATION
Belmont requires geologic reports for SEOTECHNICAL ANDIOR
. . . ENGINEERING GEOLOGY
new construction or substantial modifica- REPORT REQUIRED
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- ~ v ¥ ¥ i
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ing the procedures for new construction. R ONS | P e
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Y* The land use would be permitted, provided geologic data indicates
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The instructions should contain a step- .
N The land use would not be permitted unless geologic data

indicates geologic conditions are more favorable than mapped

by-step description of the process, or engineering solutions will reduce the risk to acceptable levels.

N No, the land use is not permitted. The map must be changed to
show that this hazard does not exist before development will be
allowed. The map change must be based on geologic data
showing that the map was in error or that improvements have

What person or bOdy makes dGCiSions. been undertaken which remove the hazard.

noting time limits, decision points, and

Flow diagram used by
Belmont, California, to
help guide builders,
developers, and property
owners through the city’s
requirements for geologic
studies.
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KEEPING GEOLOGIC REPORTS AVAILABLE

What happens to geologic reports submitted to a local government? Some communities
have systems for indexing and filing the reports for later use and others do not. A rich informa-
tion resource is hard to use if the reports are not kept accessible to other geologists prepafing
reports in the jurisdiction and to geologists who may be mapping in the area. Sometimes,
investigations on adjacent parcels may be complete enough to eliminate the need for a study of
a site.

Methods of keeping reports accessible include maintaining index maps showing properties
for which reports have been prepared, filing all reports with applications as well as creating
and maintaining a data base that can be accessed using county assessor’s parcel numbers and
(or) street addresses.

In Santa Clara County, when the county geologist arrived in 1973, the county had about 70
geologic reports on file. Now there are more than 2,800. The location of each investigation is
recorded on a set of the geologic hazards maps called the “geologic activities maps.” A file is
kept of the geographic coordinates of all the investigation sites. The county geologist recom-
mended entering the index into the county’s geographic information system (GIS) and cross-
referencing entries to county assessor’s parcel numbers and street addresses.

In Healdsburg, all geologic reports are kept on file in the planning department and indexed
on a map. City staff and prospective developers use the index map to identify geologic reports
prepared for sites near a proposed development.
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A rich information resource is hard to
use if the reports are not kept accessible
to other geologists preparing reports in
the jurisdiction and to geologists who
may be mapping in the area. Sometimes,
investigations on adjacent parcels may
be complete enough to eliminate the

need for a study of a site.
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SOURCES OF ADDITIONAL INFORMATION

California Department of Conservation, Division of Mines and Geology

DMBG can tell you about geologic information available for locations in California and state
requirements for geologic studies. For information contact: t

California Division of Mines and Geology
801 K Street, 14th Floor, MS 14-33

Sacramento, CA 95814-3532
(916) 445-5716

The agency also distributes the following general guidelines:

Recommended Guidelines for Preparing Engineering Geologic Reports: DMG Note No. 44,
1975.

Guidelines for Preparing Geologic/Seismic Reports: CDMG Note No. 46, 1975.
Checklists for Review of Geologic/Seismic Reports: DMG Note No. 48, 1975.

Guidelines for Evaluating the Hazard of Surface Fault Rupture and Suggested Outline for
Geologic Reports on Faults: DMG Note No. 49, 1975.

These DMG Notes may be updated, so it is wise to check with DMG before you order. They
may be requested from:

California Department of Conservation
Division of Mines and Geology

PO Box 2980

Sacramento, CA 95812-2980

U.S. Geological Survey

The U.S. Geological Survey does basic topographic mapping of the United States. The
USGS also produces geologic maps, hazards maps, and reports on geologic hazards and
how to address them. Their products are listed monthly in New Publications of the U.S.
Geological Survey. To be included on the free mailing list, write to:

U.S. Geological Survey
582 National Center
Reston, VA 22092

Selected USGS reports on the general topic of local use of geologic information with a
focus on the San Francisco Bay Area include:

Geologic Principles for Prudent Land Use, A Decisionmaker’s Guide for the San Francisco
Bay Region, Professional Paper 946, 1983.

52

Look Before You Build




U.S. Geological Survey (cont.)

Seismic Safety and Land Use Planning—Selected Examples from the San Francisco Bay
Region, California, Professional Paper 941B, 1979.

Flatlands Deposits of the San Francisco Bay Region, California—Their Geology and
Engineering Properties, and their Importance to Comprehensive Planning, Professional
Paper 943, 1979.

These and other reports and maps may be ordered from:

U.S. Geological Survey
P.O. Box 25286

Denver Federal Center
Denver, Colorado 80225-0046

Other Publications

Suggested Approach to Geologic Hazards Ordinances in Utah, UGMS Circular 79, 1987:

Utah Geological Survey, 2363 South Foothill Drive, Salt Lake City, Utah 84109-1491.

Geology and Planning, The Portola Valley Experience, 1988: Spangle Associates, 3240
Alpine Road, Portola Valley, California 94028.

Landslide Loss Reduction: A Guide for State and Local Government Planning, 1989:
Colorado Geological Survey, Department of Natural Resources, Denver, Colorado.

Sources of Additional Information
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Selected San Francisco Bay Area Cities and Counties Using Geologic Information

Counties

CONTRA COSTA COUNTY
Department of Community Development
651 Pine Street, 4th Floor, North Wing
Martinez, CA 94553

(510) 646-2026

NAPA COUNTY
Department of Conservation
1195 Third Street, Room 210
Napa, CA 94559

(707) 253-4416

SAN MATEO COUNTY

Planning and Building Division

590 Hamilton Street, Mail Drop 5500
Redwood City, CA 94063

(415) 363-4161

SANTA CLARA COUNTY

Department of Planning and Development
County Government Center, East Wing
70 West Hedding Street

San Jose, CA 95110 « (408) 299-2521

SANTA CRUZ COUNTY
Planning Department

701 Ocean Street

Santa Cruz, CA 95060
(408) 425-2782

SONOMA COUNTY

Planning Department

575 Administration Drive, Room 105a
Santa Rosa, CA 95403

(707) 527-1900

Cities

BELMONT

Community Development Department
1365 Fifth Avenue

Belmont, CA 94002
(415) 595-7416

HEALDSBURG

Planning Department

P.O. Box 578

Healdsburg, California 95448
(707) 431-3346

MORGAN HILL
Planning Division
17555 Peak Avenue
Morgan Hill, CA 95037
(408) 779-7248

PACIFICA

Community Development
170 Santa Maria Avenue
Pacifica, CA 94044

(415) 738-7341

PORTOLA VALLEY
Planning Department
765 Portola Road
Portola Valley, CA 94028
(415) 851-1700

SAN FRANCISCO
Department of City Planning
450 McAllister Street

San Francisco, CA 94102
(415) 558-6377

SAN RAFAEL
Planning Department
P.O. Box 151560

San Rafael, CA 94915
(415) 485-3085
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