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USE OF USGS EARTH SCIENCE PRODUCTS BY CITY PLANNING AGENCIES 

IN THE 

SAN FRANCISCO BAY REGION, CALIFORNIA 

W. J. Kockelman 

ABSTRACT 

An inventory of the use of USGS products in selected planning studies, 

plans, plan implementation devices, and other planning-related activities 

was completed for the ninety-one cities in the nine-county San Francisco 

Bay region. This inventory was designed to determine and document the 

use of the 85 earth science products prepared as a part of the 

San Francisco Bay Region Environment and Resources Planning Study (SFBRS). 

This inventory showed that: (1) three-fourths of the cities had 

planning staffs who were familiar with SFBRS products, or had made use 

of such products; (2) over half of the cities had prepared planning 

documents which contained references to SFBRS products; (3) the types of 

planning applications most often indicated were: geologic hazards studies; 

seismic safety, public safety, conservation, and open-space plan elements; 

general reference; and the preparation and review of environmental impact 

reports and statements; (4) almost 90 percent of all 85 SFBRS products 

were used at least once for a city planning activity, and one product was 

used at least 67 times for various city planning activities; and (5) at 
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least forty-five other USGS products were also used for various city 

planning activities. 

All of the seven SFBRS products that were used 30 or more times 

for city planning activities were small-scale, large-areal--coverage, 

hazard-type products. Each product is interpretative and contains 

additional data which makes it more relevant or more interesting. 

The planning staffs of each city were also interviewed and asked to 

indicate any problems in the use of the SFBRS products, to recommend 

improvements, and to identify any needed or desired earth science data. 

The responses showed that: (1) the map scales commonly used by cities 

were much larger than 1:12,000; (2) few cities had planning staffs with 

training or experience in the earth sciences or engineering; (3) less 

than one-fourth of the cities failed to use SFBRS products--primarily 

because their staffs were unaware of the SFBRS, unfamiliar with its 

products, or lacked adequate capability; (4) almost two-thirds of the 

cities expressed some problems in using the products--primarily scale 

and detail; (5) over two-thirds of the cities expressed an interest in 

continuing to use, or planning to use, the SFBRS products in the future, 

and a need or desire for additional earth science, engineering or other 

data; and (6) over one-half of the cities suggested improvements--

primarily larger scale or more detail and less technical or more 

interpretative products. 

From the inventory and responses to the interviews, it is concluded 

that the cities in the Bay region have considerable familiarity with, 

and have made substantial use of, SFBRS products. This use was made by 

many cities despite their small size, limited staff capability, and the 
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design of the products which was intended primarily for regional planning 

at a regional scale. 

Suggestions are made to ensure more familiarity with, and more 

effective use of, earth science data in the future. These suggestions 

include: (1) providing engineering interpretations and land-use 

capability ratings to make earth science data more readily usable; 

(2) monitoring and analyzing new state laws and regulations to better 

anticipate and respond to local earth science data needs; (3) including 

technical assistance with any earth science data designed for planners 

and decision-makers; (4) providing larger scale and greater detail earth 

science data on a demonstration basis; (5) giving priority to urban 

and urbanizing areas so as to conserve limited staff resources; and 

(6) ensuring product distribution to all potential users. 
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INTRODUCTION 

The San Francisco Bay Region Environment and Resources Planning 

Study (SFBRS) is an experimental program begun in 1970 to identify and 

provide basic and interpreted earth science data needed in making land 

use decisions for regional planning, to provide a comprehensive array of 

data at a regional scale, and to test and evaluate the ways in which 

these data are most effectively used in the planning and decision-making 

processes. 

The Study has resulted in the preparation, publication, and 

distribution of numerous earth science products, namely, 70 basic data 

contributions, 6 technical reports, 6 interpretive reports, and several 

photographic and topographic products. These products are listed in 

appendices A, B, C, & D, respectively. 

Both the original Program Design (1971) and the "Plan For Completion 

of Study" (1974) provided for a report on the use of earth science 

data in planning. 

Purpose and Objectives 

The broad purpose of this report is to provide the U.S. Geological 

Survey and the U.S. Department of Housing and Urban Development with a 

measure of the use of SFBRS products for planning, and of the effective-

ness of such use. Three specific objectives are to: 

1. Determine and document the use of SFBRS products by local 

planning agencies for land use planning and plan implementation. 

2.. Evaluate the effectiveness of such uses, and attempt to determine 

the reasons for non-use, misuse, or ineffective use. 



3. Suggest ways to achieve greater or more effective use of earth 

science data in the future. 

Scope of this Report 

This report on city planning agencies is part of a larger inventory 

and interview of selected governmental users, and is published as an 

open-file report to make the results available sooner. The larger 

inventory and interview should include county planning agencies and 

selected regional, state, and Federal agencies having planning 

jurisdiction or responsibility in the San Francisco Bay region. 

Selected non-governmental users may also be inventoried and interviewed 

later. 

City planning agencies were selected as the first governmental unit 

for inventory and interview for the following reasons: 

1. Some of the uses of SFBRS products by the other governmental 

units were documented, whereas little was known concerning 

use by cities. 

2. The large number of cities in the Bay region whose planning 

activities are authorized or required by the same enabling 

legislation would provide a relatively uniform base. 

3. The completion of an inventory showing that cities are 

familiar with, and had made use of, earth science products 

that were designed for regional planning at a regional scale 

would be of particular interest to the USGS and the U.S. 

Department of Housing and Urban Development. 

This report on cities has been written in a format so that it can 
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be used as a framework to add and integrate additional reports on 

subsequent inventories of earth science applications by county, regional, 

state, and Federal planning agencies in the San Francisco Bay region. 
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POTENTIAL USERS AND USES 

Planning is a rational process of preparing plans and programs 

directed to the achievement of certain goals or the solving or abating 

of existing and anticipated problems. Everyone is in the process of 

preparing plans either formally or informally, consciously or unconsciously, 

for example: 

Individuals plan their careers. 

Parents plan their family activities. 

Shopkeepers make merchandising plans. 

Principals make school curriculum plans. 

School boards make school building plans. 

Planning commissions make l.nd-use plans. 

Special interest groups make lobbying plans. 

State transportation commissions make highway plans. 

Federal agencies make national energy plans. 

Scientific data and interpretations concerning physical resources, 

physical hazards, and existing physical development are necessary to the 

intelligent performance of any physical planning. Almost all individuals, 

firms, and institutions performing physical planning are potential users 

of earth science data, such as that provided by the SFBRS. Thus, many 

units and agencies of local, regional, state, and Federal government are 

potential users of earth science data, and some may even have a 

responsibility to the public not only to use such data, but to make a 

serious effort to obtain it. 
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Such potential users of SFBRS products have been confirmed by an 

independent study of a planning consultant; an examination of the 

mailing lists for SFBRS products; a review of the requests for SFBRS 

products; a perusal of the SFBRS quarterly progress reports; and the 

results of the background interviews. 

Planning Consultant's Study 

A review and analysis of the state-of-the-art in applying earth 

science data to land-use planning by various selected governmental units 

in and outside the United States was completed as part of the SFBRS. 

A summary report of this study (Spangle, 1972) indicated numerous uses, 

both limited and effective, by various agencies of government including 

cities within the Bay region. 

Mailing Lists 

The SFBRS staff maintains several mailing lists for the automatic 

distribution of copies or notice of SFBRS products. These lists are 

kept up-to-date by periodically confirming the interest of the recipients 

on the lists. Although an agency being carried on a mailing list does 

not indicate a user, it does indicate an interest and a potential user. 

A print-out report by computer tabulation for the period October 1, 

1970 through December 31, 1974 show' orivate householders, firms, 

institutions, and various agencies of government including cities as 

common recipient groups in the Bay region. 



Product Requests 

The SFBRS staff maintains careful records of the number of requests 

for SFBRS products by requester groups. Although a request does not 

indicate a use, it clearly indicates an interest and a potential user. 

A print-out report by computer tabulation for the period 

October 1, 1970 through December 31, 1974 showed private householders, 

firms, institutions, and various governmental agencies including cities 

as common requester groups in the Bay region. 

Progress Reports 

Quarterly, the SFBRS staff prepares a summary of reports received 

from various members of the USGS who have been involved in the SFBRS. 

These reports contain "highlights" for the past quarter, a summary 

of accomplishments, examples of coordination with other governmental 

programs, a list of significant meetings and visitors, a bibliography of 

reports released, and a report on requests for SFBRS products. 

The reports from April 1970 through January 1975 were found to 

include the names of more than 180 potential users and some of their 

potential uses. The users identified included private individuals and 

firms, and various city, county, regional, state, and Federal agencies 

of government, including several outside the San Francisco Bay region. 
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Background Interviews 

Forty-four members of USGS and HUD were interviewed in an attempt 

to identify specific users and their uses of SFBRS products. The 

following topics were discussed informally with almost every interviewee: 

1. Public official and private firms or individuals who received 

information or assistance. 

2. Type of assistance provided. 

3. Outstanding planning applications. 

4. Noted misuse. 

5. Observed problems. 

6. Suggested improvements. 

These interviews resulted in the identification of more than 270 

individual potential users including cities. The names and titles of 

those interviewed are listed in appendix E. 
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SELECTED USERS AND PLANNING ACTIVITIES 

The powers and duties of cit_2s related to planning, and the studies, 

plans, implementation devices, and other planning-related activities 

selected for inventory are discussed in this section of the report. 

Cities 

The ninety-one cities in the nine-county San Francisco Bay Region 

ranged in size from 252 to 715,674 people in 1970. All but eight of 

these cities experienced population growth between 1960 and 1970 ranging 

from a 3.2 to 302.3 percent increase. Those cities in Santa Clara County 

exhibited the largest numerical and percentage increase. The U.S. Bureau 

of the Census (1971) population for 1960 and 1970, and the percent of 

change are shown on table 1 (p. 28-34) for each city in figure 1. 

Section 6 of Article XI of the Constitution of the State of 

California 1879 (1954) provides that cities are generally empowered 

"...to make and enforce all laws and regulations in respect to 

municipal affairs, subject only to the restrictions and limitations 

provided in their several charters, and in respect to other matters 

they shall be subject to and controlled by general laws." 
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Sections 65100 through 65202 of the California Government Code (1975) 

requires each city to establish a planning agency; authorizes the 

establishment of a planning department, the appointment of officers and 

employees, and the use of planning consultants; and specifies the agency's 

functions. A city planning agency's functions are to: 

Develop and maintain a general plan 

Develop such specific plans as may be necessary or desirable 

Periodically review capital improvement program 

Perform such other functions as the legislative body may provide 

Planning Studies 

The important task precedent to the preparation of any general 

plan or plan element is the making of adequate, thorough, and accurate 

studies. The word "studies" is used here to include the collection, 

analysis, and interpretation of data and the preparation of forecasts 

and projections. Legislative authority to perform those studies 

necessary to prepare the required general plan and plan elements is 

implicit in Sections 65102 through 65104 of the California Government 

Code (1966). 

For the purposes of this report, the following planning studies were 

selected for inventory: geologic hazards, land use, physical resources, 

public site evaluation, and transportation. 
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Plans 

The word "plans" is used here to include the development and 

adoption of goals, principles and standards, the development and testing 

of alternate plans, and the adoption and detailing of the selected plan. 

Section 65300 of the California Government Code (1966) provides that: 

"Each planning agency shall prepare and the legislative 

body of each ... city shall adopt a comprehensive, 1ong-term 
general plan for the physical development of the ... city, 
and of any land outside its boundaries which in the planning 

agency's judgment bears relation to its planning." 

It is the author's experience that good city planning practice requires 

a general plan to include at least the following elements: 

Land use plan 

Transportation plan 

Community facilities plan including parks, schools, libraries, 

and other public buildings 

Community utilities plan including sanitary sewerage, water 

supply, storm water drainage and solid waste disposal. 

The California State Legislature has specified in Section 65302 of the 

California Government Code (1966) those plan elements that must be included in 

the general plan. Section 65302.2 o the California Government Code (1975) 

provides that the seismic safety, noise, public safety and scenic highway 

elements must be prepared and adopted no later than one year following 

adoption of guidelines by the California Council on Intergovernmental 

Relations (1973). 
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These elements and their required completion dates are: 

Circulation Required since 1955 

Conservation December 31, 1973 

Housing Required since 1969 

Land Use Required since 1955 

Noise September 20, 1974 

Open Space December 31, 1973 

Public Safety September 20, 1974 

Scenic Highways September 20, 1974 

Seismic Safety September 20, 1974 

In addition, Section 65303 of the California Government Code (1966) 

authorizes cities to include elements in the general plan that 

provide for various public sites, facilities and standards such as 

parks, parkways, parking lots, building setback lines, harbors, 

airports, transit lines, sewerage, refuse disposal, drainage, local 

utilities, public schools, fire stations, community design standards, 

substandard dwelling elimination, redevelopment, and such other subjects 

which in the judgment of the planning agency relate to the physical 

development of the city. 

For the purposes of this report, the general plan and the 

following plan elements were selected for inventory: circulation, 

conservation, land use, open space, public safety, scenic highway 

and seismic safety. The contents of these elements are set forth in 

Sections 65302 (1966) and 65302.1 (1975) of the California Government 
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Code. The California Council on Intergovernmental Relations in their 

General Plan Guidelines (1973) have discussed the authority, the scope 

and method of collecting and analyzing data, the relationship to other 

elements, and some related implementation devices, for each of these 

elements. 

Implementation Devices 

The task subsequent to the preparation and adoption of plans is 

the implementation or execution of such plans. The words "implementation 

devices" is used here to include all methods that may be available to a 

local unit of government to execute any plan. Such devices include 

capital improvement programs, utility extension policies, zoning 

ordinances, housing and building codes, subdivision regulations, 

acquisition of development rights, condemnation of public sites, 

hazardous area overlay regulations, assessment and taxation practices, 

official mapping in advance of acquisition, public works development 

policies, annexation, consolidation and incorporation policies, 

financing methods, and the monitoring and revision of adopted plans. 

City planning agencies are authorized, by Section 65450 of the 

California Government Code (1975) to prepare specific plans based on 

the general plan and drafts of such. detailed regulations, programs, 

conditions, and legislation as may in their judgment be required for the 

execution of the general plan or a plan element. Specific examoles of 

such regulations, conditions, programs, proposed legislation, and other 

measures are set forth in Section 65451 of the California Government 

Code (1975). 

16 



The adoption and administration of city zoning, subdivision, 

building, grading, health, and safety ordinances are authorized or 

required by the California Legislature (Calif. Government Code, Secs. 

38660 (1968), 65800-65909 (1975), and 66)411 (1975); Calif. Health and 

Safety Code, Secs. 500 (1970) and 17958 (1975) ). 

For the purposes of this report, zoning, subdivision, building, 

grading, health, and safety ordinances were selected for inventory as 

these implementation devices customarily are used in the implementation 

of the required plans, and their use can be easily documented. The use 

of SFBRS products in the administration of, or in the evaluation of 

proposed amendments to, these ordinances was not inventoried. 

Other Planning-Related Activities 

In addition to the plans, planning studies, and ordinances selected 

to be inventoried, the following additional activities having a potential 

for the application of SFBRS products were selected: general reference, 

public works design, environmental analysis, environmental impact 

statement (Els) and report (EIR) preparation and review, potential 

problem area, and expert testimony. 

The preparation and review of EISs and EIRs are required by the 

National Environmental Quality Act of 1969 (u.s. Code, Title 42, 

Secs. )4321-)437)4 (1975) ), and the California Environmental Quality Act 

of 1970 (Calif. Public Resources Code, Secs. 21000-2117)4 (1975) ), 

respectively. 
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