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EXECUTIVE SUMMARY 

This Assessment was conducted to improve the National Earthquake Hazards Reduction Program 
(NEHRP) by providing NEHRP agencies with information that supports their user-oriented setting of 
crosscutting priorities in the NEHRP strategic planning process. 

The primary objective of this Assessment was to take a "snapshot" evaluation of the needs of selected 
users throughout the major program elements of NEHRP. Secondary objectives were to conduct an 
assessment of the knowledge that exists (or is being developed by NEHRP) to support earthquake risk 
reduction, and to begin a process of evaluating how NEHRP is meeting user needs. An identification of 
NEHRP's strengths also resulted from the effort, since those strengths demonstrate successful methods 
that may be useful to NEHRP in the future. These strengths are identified in the text, and many of them 
represent important achievements since the Earthquake Hazards Reduction Act was passed in 1977. 

Selected users are categorized into four broad areas in this Assessment: 

1. Seismic Hazard (users involved with seismic hazard research, risk reduction, and knowledge 
dissemination and users needing the knowledge to carry out earthquake risk reduction), 

2. Built Environment (users involved with ownership, education, research, design and construction of 
lifelines, buildings, and other built facilities and users involved with regulatory, implementation, 
and decision-making for lifelines, buildings, and other built facilities), 

3. Societal and Policy (users involved with social issues, economics, education, research for 
development of socioeconomic knowledge, and users needing the knowledge for decision-making 
for reducing the earthquake risk), and 

4. Implementation (users involved with the implementation of earthquake risk reduction—e.g., code, 
emergency, public and health care officials—and users involved with research and education for 
improved implementation techniques). 

For each of the four areas, an assessment team was established to gather user needs through interviews, 
mail surveys, and workshops. During the Assessment, over 900 selected NEHRP users had some level 
of direct input into the results of this Assessment, and 188 of those users were personally interviewed by 
a member of one of the assessment teams. 

The Assessment effort was divided into six basic tasks: (1) identify selected users, (2) gather information, 
(3) compile and assess results, (4) develop recommendations and assess results, (5) conduct a user 
workshop, and (6) document the results. 

Analysis of user input resulted in the identification of 37 major findings and corresponding 
recommendations in the four areas (10 in Seismic Hazard, 5 in Built Environment, 15 in Societal and 
Policy, and 7 in Implementation). NEHRP can improve its support of the user community by being 
mindful of these findings. 

Common themes can be identified among findings and corresponding recommendations. Thus further 
analysis of the findings and recommendations (including the results of the workshop) was conducted. The 
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analysis approach involved reviewing each finding with the goal of listing similar findings. As an 
example, for finding 3.6, it appeared that the root cause was funding; thus it was placed into a category 
called "Funding," This category represented a program-wide issue. During the initial phase of the 
analysis, 12 potential categories were identified. After several analysis iterations, however, six categories 
were left, categories that the Project Team felt encompassed all findings of the four assessment areas. 
These categories are major issues identified as (1) Funding, (2) Management, (3) Consensus, (4) 
Linkages-Research to User, (5) Codes and Standards, and (6) Education and Information Flow. 

The table given below shows how each finding representing a generic area fits within the major issues. 
In only one case does a finding fall under two major issues. This was finding 3.8, whose recommendation 
dealt with funding needs and linkage between the user and researcher. 

One of the pitfalls of analyzing common themes among 37 major findings and corresponding 
recommendations is that the reader of the six encompassing issues and corresponding recommendations 
will not appreciate the specifics of the 37 findings nor the analysis of each finding that led to specific 
recommendations. In addition, without reading the discussion of a specific finding (Chapters 3 through 
6) or the discussion of the six issues (Chapter 10), it will be easy for a reader to misinterpret the teams' 
analysis logic that led to a finding or issue and corresponding recommendations. 

Categorization of findings and recommendations into major issue 

Funding 

Finding: 

3.6 

3.8 

6.4 

Management 

Finding: 

3.1 

5.10 

5.12 

5.13 

5.14 

5.2 

5.7 

5.8 

6.6 

Consensus 

Finding: 

3.3 
3.4 

3.7 

Linkage -
researcher 

to user 

Finding: 

3.5 

3.8 

4.1 

5.15 

5.3 

6.5 

Codes and 
standards 

Finding: 

4.2 

4.3 

4.4 

5.9 

Education and 
information 

flow 

Finding: 

3.1 

3.2 

3.9 

4.5 

5.1 

5.4 

5.5 

5.6 

5.11 

6.1 

6.2 

6.3 

6.7 
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For example, finding 3.1 states: "Awareness of what NEHRP supports and produces depends on personal 
contacts." An interpretation of this finding could be that the NEHRP agencies are not doing anything 
when it comes to publications and distribution of information to users. That is not the case, but the reader 
must read the discussion that led to that finding to fully understand what the finding means. 

As a result, the authors of this document suggest that reading only the executive summary will not allow 
a reader to fully appreciate the needs that the users identified or what the teams went through to develop 
the final six issues and recommendations. 

Those six issues and their recommendations are: 

1. Funding 

Issue. The availability of funding has prevented NEHRP from being a truly national program and has 
limited the pace of mitigation. 

Recommendation. NEHRP needs to develop a strategic plan that addresses program priorities in the 
short and long term. NEHRP needs to leverage the funding for its own programs through greater 
cooperation with other federal agencies, state, and local governments, and private industry. Such 
cooperation could reduce some of the barriers to implementation and mitigation faced by state and local 
officials. 

2. Management 

Issue. Improvements need to be made in the overall management of NEHRP and NEHRP's coordinating 
support and cooperation with other federal agencies, state and local governments, private industry, and 
regional consortia to make significant gains in seismic risk reduction. 

Recommendations. A management structure should be set up to ensure better coordination, .cooperation, 
and support of all federal agencies, state and local governments, and nongovernmental organizations that 
are working in seismic risk reduction. NEHRP educational, training, and implementation programs should 
be tailored to user needs. NEHRP needs to include improved incentives or other alternative mechanisms 
to increase user support of seismic risk reduction. 

3. Consensus 

Issue. The lack of consensus for a number of NEHRP products is limiting the pace of risk reduction. 

Recommendation. NEHRP needs to place a greater emphasis on the process of establishing consensus 
to ensure that consensus is achieved in the various products it develops before such products are 
distributed or introduced for broad use in seismic risk reduction activities. Some levels of consensus must 
be achieved even for products distributed for trial use; however, one must be careful when selecting 
products that require consensus, since obtaining consensus can be a significant impediment to timely 
transfer of a product to a user. 

4. Linkages-Research to User 

Issue. In all four assessment areas of NEHRP, the linkage is broken among various research products, 
user needs for those products, or a user's ability to use the products. 
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Recommendations. In parallel with recommendation 10.3.2, NEHRP must establish mechanisms to 
obtain user input in research agendas and priorities, and communication links should be set up through 
advisory committees and/or research/user-need summit meetings. In addition, NEHRP should conduct 
future self-assessments (such as this one) to continually determine whether research products fulfill user 
needs. 

5. Codes and Standards 

Issue. The lack, and the need for improvement, of existing codes, standards, guidelines, and method
ologies are slowing the pace of seismic risk reduction. 

Recommendations. NEHRP should address this issue in its strategic planning process; specifically 
evaluate the current status and user needs for codes, standards, guidelines, and methodologies; establish 
a plan for addressing the issue; and implement the plan as soon as possible. 

6. Education and Information Flow 

Issue. There is a significant need for more education and for improvements to information flow from 
researcher to user to enhance NEHRP and seismic risk reduction. 

Recommendations. NEHRP needs to reevaluate its educational and information service activities, to 
become more proactive rather than reactive, and, in its strategic planning process, to develop new 
educational and information requirements that, when evaluated against the 13 Assessment findings that 
reflect this issue, will be considered as addressing those findings. 
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1. INTRODUCTION 

1.1 OBJECTIVES 

The primary objective of the 1993 National Earthquake Hazards Reduction Program (NEHRP) 
Assessment was to take a "snapshot" assessment of the needs of selected users throughout all major 
program areas of NEHRP. Secondary objectives were to conduct an assessment of the knowledge that 
exists (or is being developed by NEHRP) to support earthquake risk reduction, and to begin a process 
of evaluating how NEHRP is meeting user needs. The two secondary objectives were basically a result 
of the assessment teams' efforts to understand and establish baselines for determining user needs (the 
first objective). Although not a stated objective of this Assessment, identification of NEHRP's strengths 
resulted from the effort. Those strengths are discussed in Section 9. This Assessment is meant to 
provide NEHRP agencies with information that supports their user-oriented setting of crosscutting 
priorities in a NEHRP strategic planning process. 

The Assessment categorizes the selected users into four generic areas:1 

1. Seismic Hazard (users involved with seismic hazard research, risk reduction, and knowledge 
dissemination and users needing the knowledge to carry out earthquake risk reduction), 

2. Built Environment (users involved with ownership, education, research, design and construction 
of lifelines, buildings, and other built facilities and users involved with regulatory, implementation, 
and decision-making for lifelines, buildings, and other built facilities), 

3. Societal and Policy (users involved with social issues, economics, education, research for 
development of socioeconomic knowledge, and users needing the knowledge for decision-making 
for reducing the earthquake risk), and 

4. Implementation (users involved with the implementation of earthquake risk reduction, e.g., code, 
emergency, public and health care officials and users involved with research and education for 
improved implementation techniques). 

These areas are not mutually exclusive. A user could easily be involved in more than one area. 

1.2 BACKGROUND 

To help establish a clear understanding of the purpose and scope of this Assessment, it is worthwhile 
to describe the background and events leading to its initiation. 

The Earthquake Hazards Reduction Act, as amended, defines what is known as the NEHRP. The 
NEHRP agencies are the Federal Emergency Management Agency (FEMA), the National Institute for 
Standards and Technology (NIST), the National Science Foundation (NSF), and the United States 
Geological Survey (USGS). In this act, FEMA is established as the lead agency. In addition, the act 
requires these agencies to jointly prepare program plans at least every 3 years to include tasks and 
milestones required in conducting the activities of NEHRP. 

Others may divide the NEHRP into more categories or define the areas differently. 
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The 1990 amendment to the act established an Advisory Committee to advise NEHRP agencies on 
planning and implementing NEHRP and to submit a written report, describing any recommendations 
the Advisory Committee has made to NEHRP agencies, directly to Congress by January 31 of each 
calendar year. 

In 1991, the program plan for NEHRP was updated, covering the 5-year period of FY 1992-1996. 
Since the timing of the preparation of the NEHRP plan and the formation of the Advisory Committee 
did not coincide, the plan could not reflect full input, review, and advice of the Advisory Committee. 
In the Program Integration Subcommittee2 Working Paper, it is stated that: 

The current five-year plan for NEHRP developed by the agencies is...a list of topics, 
with no explicit statements of long-term goals, short-term objectives, or priorities. 

At its March 1992 meeting, the NEHRP FY 1993 budget was presented to the Advisory Committee by 
the NEHRP agencies. This presentation prompted a proposal that the agencies conduct a comprehensive 
and complete inventory (an assessment) of the knowledge that exists to support effective earthquake 
engineering. The proposal was based, in part, on the desire for better prioritization and a 
problem-focused orientation for the earthquake engineering research supported by NEHRP. 

In reviewing the proposal, FEMA felt that such an effort should be broadly based—the setting of 
priorities should cut across all NEHRP activities. This proposal was readily accepted by those discussing 
it, and, moreover, was in line with the general thinking at that time of the Program Integration 
Subcommittee's views on a NEHRP strategy-based program planning process. The activity to fulfill the 
requirements of the broader proposal thus became known as the NEHRP Assessment, or Assessment. 

FEMA accepted responsibility for funding the Assessment because its lead-agency role included the need 
to conduct program planning. FEMA then established an interagency agreement with the Department 
of Energy (DOE) to conduct the Assessment and obtained the services of the Center for Natural 
Phenomena Engineering (CNPE) of Martin Marietta Energy Systems, Inc., a managing contractor to 
the DOE. Organizational and technical capabilities to manage a diverse collection of experts that 
represent the full breadth of NEHRP activities exist within CNPE through matrix activities with other 
Energy Systems organizations. 

Work planning for the Assessment was begun in September 1992, after the interagency agreement was 
in place. (Project lead team members are listed in Appendix A.l.) A draft workplan was presented to 
the Advisory Committee at its October 1992 meeting. Reaction focused on two aspects: (1) that the 
Assessment reflected in the workplan was overly ambitious for the time and budget available to it; and 
(2) if the NEHRP agencies were going to conduct priority-based planning on the foundation of the 
information the Assessment would provide, then it was vital to involve the NEHRP user community in 
the identification of NEHRP needs. 

The NEHRP agencies met subsequently and agreed that the scope of the Assessment needed to be 
reduced, and that user needs were vital to the relevance of the Assessment. In order for the Assessment 
to effectively impact NEHRP planning, time considerations were discussed and explained. Subsequentiy 
the workplan was revised to be responsive to available time and funds. Presentation of the Assessment 
project by FEMA (as funding agency of the project) at the January 1993 meeting of the Advisory 

2A subcommittee of the Advisory Committee. 
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Committee reflected a clear recognition that the Assessment should be considered the first step of a 
more comprehensive and continuing effort. 

Advisory Committee comments and recommendations on the January presentation are included as an 
appendix to the Advisory Committee's 1993 report to the Congress. Principal among the comments are: 

• Caution should be exercised in the identification of users and the collection of 
information from them, so that the most effective and useful input to the program is 
gathered. 

• The schedule may be unrealistic, but could be accommodated if preliminary 
information is acceptable for commencement of the Program planning process. 

• The project is feasible if depth is not a preoccupation and if it is viewed as an 
ongoing effort. 

• The NEHRP Assessment as stated in the presented approach is actually 
seeking...participation in the decision process...of the user groups. That is a good 
goal to have. 

A final draft of the workplan was approved by FEMA in February 1993 as the basis to begin the 
Assessment. 

13 INITIATION OF ASSESSMENT 

During March and April 1993, assessment teams were established in each generic area. Their selection 
was based on individual experience, capability, and knowledge of the generic area; geographic 
distribution; and any available and prior experience with such activities. Once all of the assessment 
teams were in place and the Steering Committee was formed, a kickoff meeting for the Assessment was 
held on June 2-3, 1993. 

1.4 SCOPE OF ASSESSMENT 

To provide a snapshot of selected users' needs and to place the conduct of the Assessment into a 
manageable forum, the scope of work was divided into the four generic user areas as defined above: 
seismic hazard, built environment, societal and policy, and implementation. NEHRP users are from a 
broad spectrum of professions and include geoscientists, seismologists, engineers, social scientists, 
economists, educators, emergency responders, health officials, and building code officials. The scope 
of the Assessment's workplan had two restraints: (1) to limit the input of the user community to selected 
users; and (2) to provide some preliminary results so as to have impact on the NEHRP agencies' next 
planning phase, which was to begin in December 1993. A crucial and underlying part of the project, 
however, was that the scope of work required each assessment team to integrate its assessment 
approach, findings, and results with the other assessment teams as the Assessment progressed. 

Once the teams had been identified, the six basic tasks of the Assessment were to: (1) identify a group 
of selected users, (2) gather information, (3) compile and assess results, (4) develop recommendations, 
(5) conduct a user workshop, and (6) document die results. The six tasks are more clearly defined as 
follows: 
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Taskl 

Each assessment team identified selected users of earthquake risk reduction knowledge and research in 
a process that would ensure input to the Assessment from the most knowledgeable user (characterized 
as a collaborative user) to the least knowledgeable user (characterized as an end-user). The 
knowledgeable user is defined as a professional who is very familiar with NEHRP activities, and 
possibly is even a champion of such activities. The least knowledgeable user is defined as a professional 
who is not very familiar with NEHRP but who needs NEHRP products and services to carry out his 
or her responsibilities. Users were chosen from a broad representative base in order to obtain, as best 
as possible, a determination of user needs in each team's fundamental area of NEHRP. This selection 
process occurred primarily during June and July 1993. 

Task 2 

Information gathering was planned to involve mail surveys and personal interviews of individuals and 
groups of users. Advanced trial runs of the interview process were extremely successful in obtaining 
user response; thus the use of formal mail surveys was not as extensive as originally planned. Section 
8 discusses the results of two specific mail surveys, and a third mail survey is discussed in Section 4. 
Personal interviews often were on the order of 1 to 2 hours long. Common questionnaire guides were 
used to elicit responses from users concerning deficiencies, needs, and strengths of NEHRP. The teams 
used differing questionnaires to fit their areas of focus. Depending on how team members divided their 
tasks and depending on their approach to their user community, differing guides were used within 
disciplines. The team-specific data-gathering process is detailed in Sections 3 through 6. The data 
gathering occurred primarily during July, August, and September 1993. 

Each interview was documented, and the detailed responses are archived in project files. Anonymity 
of interviewees has been maintained, where requested, even in those project files. In cases where names 
of interviewees are used in this report in reference to a particular need or concern, the interviewee has 
been asked for permission and to verify the accuracy of the reference. 

In addition to information gathering through surveys of selected users, the Assessment Teams reviewed 
numerous publications by NEHRP and other agencies/organizations that interact with NEHRP. A 
bibliography is included as Appendix B. 

Task 3 

After conducting its interviews, each team evaluated, integrated, and summarized the results to identify 
common themes, needs, and findings for NEHRP. In addition, as part of this Assessment, teams shared 
common concerns. This process is described more fully in Sections 3 through 6 of this report. 

Task 4 

The next step was for each team to distill the common themes and single-area user needs and compile 
them into findings and recommendations. Each team's analysis of the common themes and needs 
resulted in findings and recommendations that include changes in process, areas where new knowledge 
is needed, methodologies and strategies to improve the transfer of knowledge, and delivery systems to 
meet those needs. These recommendations are also discussed further in Sections 3 through 6. 
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Task 5 

Following the teams' development of findings and recommendations, a focused workshop was conducted 
that allowed for participation of a mix of selected users (some of whom had participated in the surveys 
and some of whom had not) to review the findings and recommendations for still further validation and 
calibration of the Assessment and to fill in any gaps in the assessments of user needs. This workshop, 
held on November 18-19, 1993, is discussed in Section 7. 

Task 6 

Results of the Assessment are being documented in this report to provide the NEHRP agencies with 
information that supports their user-oriented setting of crosscutting priorities in the NEHRP planning 
process and that establishes a foundation for further efforts to refine, update, and assess user needs. 

As the Assessment progressed and as interaction and integration between the four teams began, it 
became evident that a glossary of terms needed to be developed. Thus, Appendix C in this report 
represents a glossary of terms that the Project Team identified so that misinterpretations and 
misunderstandings would be minimized. The reader is referred to this glossary. (See also the list of 
abbreviations.) 

As noted above, the scope of this assessment was to provide a snapshot of selected users' needs. A 
selected group of users was chosen, rather than a comprehensive group representing a scientifically 
based sampling process, except for two specific, targeted surveys, small in scope (as discussed in 
Section 8), because of the time and funding constraints of the project. The Project Team, however, 
believes the users selected to participate in the project; the manner in which interviews took place; the 
manner in which findings and recommendations were developed, as discussed in Sections 3-6; the 
concluding user workshop held to review initial findings involving, in part, a set of users who had not 
been interviewed; and the final issues and recommendations as discussed in Section 10 have resulted 
in an excellent representation of user needs. 
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2. STEERING COMMITTEE, ASSESSMENT TEAMS, AND SELECTED USERS 

2.1 STEERING COMMITTEE 

The FEMA program manager and CNPE staff agreed, because of the scope and schedule of the 
Assessment and its potential impact on NEHRP, that a Steering Committee should be established to 
oversee and provide direction to the Assessment. 

Considering the Assessment categories in the four basic, and wide, areas of seismic hazard, built 
environment, societal and policy, and implementation, it was logical to establish a Steering Committee 
with a national reputation and expertise in each of those four areas. The five-member Steering 
Committee is listed in Appendix A.2. 

2.2 SELECTION OF ASSESSMENT TEAMS 

As has been noted, assessment team members were selected based on their experience, capability, and 
breadth of knowledge of the area in which they would assess user needs; on geographic distribution; 
on availability to focus on a project with a compressed schedule; on experience in and knowledge of 
NEHRP; and on experience in conducting assessments. 

Each team had three members, with one team member to be selected as the team leader. In addition to 
the criteria listed above, an effort was made to achieve representation of the full breadth of activities 
in each of the four generic areas. Team members were chosen as follows. To represent the seismic 
hazard team, the fields of seismology, geology, and geotechnical engineering were identified. To 
represent the built environment team, the fields of building design and construction, lifelines, and 
architecture were identified. To represent the societal and policy team, the fields of social science, 
public relations, and government relations were identified. To represent the implementation team, the 
fields of public and community education, policy-making, and policy-implementing for buildings were 
identified. Team members and leaders are listed in'Appendix A.3. 

2.3 SELECTION OF USER GROUPS AND USERS 

As noted earlier, users of NEHRP knowledge and delivery systems were defined in the two categories 
of (1) collaborative users and (2) end-users. How each team identified users it would contact in its 
assessments is discussed in more detail in Sections 3, 4, 5, and 6. Each team made a conscious effort 
to identify user participants that represented as broad an area as possible. Appendix D includes a list 
of many who participated in this Assessment; however, not all participants are identified. Certain team 
members' organizational ethics and rules require that those individuals who participate in surveys not 
be identified, even in raw data form. Thus what is included in Appendix D is a listing of only those 
persons who were personally interviewed by team members and who were not restricted to the total 
anonymity rule. To protect those who are named, individuals are listed alphabetically and are not 
directly associated with any team or interview results. The participation reflected by Appendix D gives 
the reader an opportunity to see the breadth and depth of the interview process. 

The users that participated in the Assessment through interviews and mail surveys were not selected by 
any process of statistical sampling. Rather, the selection was based on the judgment of team leaders and 
members, on input requirements, on areas of focus, and on geographical distribution. It should be 
pointed out that the users who participated, while in excess of 200, represent only a limited, selected 
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sampling of all users. The Project Team, however, believes that the user community is fairly 
represented by those selected and that the results are representative of user needs for NEHRP. 

In summary, more than 188 personal interviews were conducted (181 interviewees are listed in 
Appendix D-l), and 1300 individuals had the opportunity to participate in one of three mail surveys to 
which 479 responded, for a return rate of 37%. This total, however, does not include input obtained 
from professionals (estimated by team members as approximately 200) who participated in ad hoc 
workshop sessions related to the Assessment that were conducted when team members attended national 
and regional meetings. In addition, the Assessment User Needs Workshop had 65 participants. Thus, 
approximately 900 professionals had some level of direct input into this Assessment. 
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3. USER NEEDS 
IN DEFINING THE SEISMIC HAZARDS 

3.1 DEFINITION OF SEISMIC HAZARDS 

Achieving the objectives of NEHRP—to reduce human and economic losses from earthquakes—is based 
on an understanding of seismic hazards. In the context of this study, seismic hazards are defined as 
information on the location, timing, and size of future earthquakes and assessments of the geologic and 
geotechnical effects of earthquakes such as strong ground shaking, soil liquefaction, or landsliding. 
Seismic hazard data are used to make hazard assessments. Examples of seismic hazard data include 
instrumental seismicity data, paleoseismic interpretations, and geotechnical properties of soils. Seismic 
hazard products are written documents and maps that present the types and levels of seismic hazard at 
particular sites or regions. Examples of seismic hazard products include probabilistic ground motion 
maps, shaking-induced landslide maps, and liquefaction probability maps. The users (or collaborators) 
in the seismic hazard assessment process provide the foundation for NEHRP; that is, they generate or 
analyze the data used to assess earthquake hazards and develop seismic hazard products, or they use the 
hazard information to make design and hazard mitigation decisions. 

The Seismic Hazard Team found a role in this assessment as evaluating the issue of how and whether 
data and analyses developed for seismic hazard purposes make their way to end-users. Thus, identified 
issues and recommendations developed by the Seismic Hazard Team are intended to assist in creating 
an optimal program in which research results are translated into usable products, and those products are 
used to achieve reduction of earthquake risks. 

3.2 IDENTIFICATION OF SELECTED USERS 

In considering the seismic hazard assessment process, the team concluded that three categories of users 
could be identified: (1) data generators and researchers, (2) hazard analysts, and (3) hazard-product 
users. The activities, capabilities, and needs of each category are sufficiendy different to make their 
distinction meaningful for the present assessment. Although any given individual may fall into more than 
one of these categories, usually an individual can identify primarily with one. As will be shown in the 
discussion of the interview results, the three groups did, in fact, show different levels of awareness of 
NEHRP and different needs. 

The Seismic Hazard Assessment Team, with input from other Project Team members, compiled a list 
of selected users to be interviewed. The primary criteria for inclusion on the list included (1) full 
representation of the three categories of users, (2) geographic distribution throughout the United States, 
(3) diversity of technical expertise ranging from earth scientists to facilities engineers to owner 
representatives, (4) diversity of organizations ranging from the federal government to academic 
institutions to private companies, and (5) diversity of past experience and involvement with NEHRP. 

After confirmation with each individual, the list of users was divided into the three user categories. 
Descriptions of each of these groups and profiles of the users interviewed are provided in the following 
section. A total of 42 users were interviewed, with a breakdown of user categories as follows: 7 data 
generators/researchers, 13 hazard analysts, and 24 hazard-product users (two users were interviewed 
for more than one category). The greatest diversity in seismic hazard experience and responsibility 
occurs in the hazard-product users category; therefore, the largest number of interviews was in that 
category. As a group, the individuals represent a broad range of federal, state, and local government 
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agencies; educational and research institutions; and the private sector (e.g., consulting firms). A 
geographic sample was selected from 12 states plus Washington, D.C. 

It should be noted that the selection of users for this assessment was not intended to be based on any 
statistical sampling of a larger population of users, nor should the responses be used in a statistical sense 
as a representative sampling. If 25% of those interviewed expressed a certain concern, for example, that 
percentage should not be interpreted as indicating that 25% of the total population of seismic hazard-
product users would also express the same concern. Instead, the results of the interviews should be 
viewed as providing a reasonable expression of many of the critical issues regarding the needs of 
seismic hazard users. 

Selected interview results are provided in Appendix E.l as examples of the types of information 
received by the Seismic Hazard Team during its interview process. 

Each user category is described below. 

3.2.1 Data Generators/Researchers 

Data generators/researchers collect basic earthquake-related data and conduct basic research. Their 
findings are used by hazard analysts as input to prepare hazard products that represent the seismic 
hazard (e.g., ground motion analyses and maps). The data generators/researchers interviewed for this 
assessment conduct many aspects of earthquake-related research, including seismic network operation, 
seismic source studies, paleoseismic investigations, and applied research for geotechnical engineering 
applications. These activities are being conducted in Utah, Alaska, and the New Madrid region as well 
as at specific facility sites throughout the United States. The data generators/researchers interviewed for 
this assessment spend —25 to 100% of their time on earthquake-related data collection or research. The 
percentage of mis time that is supported by NEHRP ranges from 0 to —65%. Some data 
generators/researchers who are not funded by NEHRP are not familiar with the program or the 
information generated. The data generators/researchers interviewed identify public officials as the 
principal group making hazard mitigation decisions. 

3.2.2 Hazard Analysts 

Hazard analysts compile, model, and analyze basic data to arrive at a representation of seismic hazard 
(e.g., earthquake-related landslide maps, probabilistic liquefaction maps, or probabilistic vibratory 
ground motion analyses). These seismic hazard products are used by owners and regulators for siting 
and design decisions, emergency response planning, and public education and outreach efforts. The 
hazard analysts interviewed typically are very involved in consulting and advising on where their 
products are used; many make recommendations that are directly implemented in facility designs or are 
formally approved by facility owners. The hazard analysts interviewed spend between ~20 and 100% 
of their time on seismic hazard analysis. Across the range of those interviewed, the percentage of time 
funded by NEHRP ranges from 0 to 100%. 

3.2.3 Hazard-Product Users 

Hazard-product users use hazard information to make design and hazard mitigation decisions. The 
hazard-product users interviewed for this assessment included officials at all levels of government with 
responsibilities in engineering and planning, managers with responsibility for the engineering of federal 
and private-sector facilities, and private consultants. For the most part, the hazard-products users 
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interviewed make decisions on, or recommendations for, facility design and retrofit and on policies and 
priorities for seismic hazard mitigation. Many hazard-product users are not familiar with NEHRP or 
the data and hazard products that have been developed by the program. 

3.3 PROCESS FOR INFORMATION GATHERING 

Once the list of seismic hazard users was identified, the elicitation and documentation of information 
followed these steps: (1) development of questionnaires, (2) telephone or personal interviews, (3) 
feedback of documentation, and (4) analysis and summary. Each step is discussed below. 

Through discussions among the Seismic Hazard Team members and through consideration of the goals 
and objectives of the NEHRP assessment as a whole, questions were developed that would provide 
information related to user needs. It was found that each of the three categories of seismic hazard users 
should be asked slightly different questions. For example, it is useful to ask data generators/researchers 
about their perceptions of how their data are used by others for hazard analyses, and it is also 
enlightening to ask the hazard analysts how they identify and receive the appropriate data needed for 
analyses. Therefore, three questionnaires were developed for the three categories of seismic hazard users 
(see Appendix C). Draft questionnaires were reviewed by Center for Natural Phenomena Engineering 
Project Team members, who made helpful comments that were used to improve the clarity, consistency, 
and organization of the final questionnaires. 

After the individual users agreed to participate in the study, they were sent a letter explaining the 
assessment and including the questionnaire. In cases where the assignment of an individual to a category 
was unclear, the user was sent questionnaires from two or three categories and allowed to decide which 
questions were most appropriate to his or her experience. Most questionnaires were sent at least 1 week 
prior to a scheduled interview date to allow time for the user to prepare responses. The interviews of 
the users were conducted, for the most part, by telephone and lasted about 1 hour each. In some cases, 
individuals were interviewed in person. The users were told that their responses to questions would 
remain anonymous. During the interview, the users were asked the questions given in the questionnaire 
and, importantly, were provided with any clarification needed to understand the underlying intent of 
the question. Occasionally additional questions were asked in order to understand the positions taken 
by the user. The give-and-take of individual interviews proved to be extremely valuable and, we 
suspect, much more effective than merely eliciting a written response to the questionnaire. In nearly all 
cases, the interviews went smoothly, and the users were prepared and enthusiastic about their 
participation in the project. 

Documentation of the interviews was conducted primarily by Seismic Hazard Team members and was 
reviewed by the users. During the interviews, the responses and discussion were documented either by 
written notes taken by team members or by tape recording and subsequent transcription. This approach 
was followed, rather than requiring the users to document their own responses, to free the users from 
the burden of developing the documentation and to expedite the process on this time-sensitive project. 
After the interview, the draft documentation of the interview was sent to each user for review and 
modification. This review was intended to ensure accuracy in reflecting the views of the user and to 
allow for any changes that might be deemed appropriate by the user. When the draft documentation was 
sent to the users, they were asked if they wished to waive their anonymity in the documentation of their 
responses for the report. In those cases where anonymity was waived, the responses documented in this 
report are attributed to the user by name. 
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Upon completion of the interviews, the Seismic Hazard Team met on two separate occasions to analyze 
the information. During the first 2-day meeting, each of the interviews was reviewed and the responses 
were summarized. The result of this effort is shown on the summary matrices in Tables 3.1, 3.2, and 
3.3. (Note: Tables 3.1, 3.2, and 3.3 are at the end of Section 3.) The advantage of this summary is that 
it allows one to readily compare the responses to certain questions across a large number of users. As 
a result of this comparison, important and recurring issues and needs were identified, which are 
summarized in Section 3.4. At the second meeting of the team, the set of user needs and issues was 
reviewed in detail, and the highest-priority user needs were identified and recommendations made for 
each (see Section 3.6). 

3.4 RESULTS OF INFORMATION GATHERING: IDENTIFICATION OF USER NEEDS 

As discussed above, separate questionnaires were developed to address the unique seismic hazard-related 
experience of each of the three user groups. Following the interviews, the responses were summarized 
(Tables 3.1, 3.2, and 3.3) and discussed by the Seismic Hazard Team. On the basis of these 
discussions, several findings and observations were made. These findings, given below, are not 
prioritized by their relative importance. 

3.4.1 Data Generator/Researcher Needs/Findings 

Table 3.1 contains the responses of the data generators/researchers interviewed for this study. Important 
findings summarized from these responses are listed below. 

1. Many data generators see their data being used in hazard mapping and design, but others feel that 
their findings are not being used adequately because of poor technology transfer. 

2. Important issues have been adequately identified in the program, but not all of the issues have been 
pursued because of funding limitations. 

3. Specifically mentioned by the user group was that the seismic and strong motion information 
networks provide important basic data but are inadequately funded. 

3.4.2 Hazard Analyst Needs/Findings 

Table 3.2 contains the responses of the hazard analysts interviewed for this study. Important findings 
from these responses are summarized below. 

1. Personal contact with data generators/researchers is needed to be aware of and to gain access to 
particular data sets. 

2. Formats and standards for data [e.g., strong motion recordings, geologic map units, seismicity 
network data, and geographic information system (GIS) data bases] are not consistent. 

3. Accessibility of contractors' reports (e.g., external USGS contract reports) is limited. 

4. Indexing of NEHRP products geographically and/or topically is needed. 

5. Products often are not readily available or generally usable (e.g., computer code documentation, 
nearly completed products). 

3.4 



6. Significant, pertinent data bases still do not exist for large parts of the United States, especially 
outside California. 

7. The needs of hazard analysts often are not addressed by data generators/researchers. 

8. Methods and techniques for hazard analysis and mapping need to be better developed and 
consistent. 

9. Planners commonly do not know how to use the products of the hazard analysts. 

10. The focus of NEHRP is on new research; little incentive or funding exists for synthesizing or 
developing information to make it more available and useful to end-users. 

3.4.3 Hazard-Product User Needs/Findings 

Table 3.3 contains the responses of the hazard-product users interviewed for this study. Important 
findings summarized from these responses are listed below. 

1. Knowledge of the projects that NEHRP funds is not widespread; often the products that are used 
are interpreted without acknowledging the NEHRP component (e.g., agencies implementing 
NEHRP do not acknowledge NEHRP support; they credit their own agencies). 

2. The data quality generally is considered good, but data sets may be incomplete. 

3. National hazard maps are very useful, but opinions vary regarding the quality of the USGS national 
hazard maps. These maps need to be periodically updated. 

4. The delay in getting materials published (e.g., professional papers) is a chronic problem. 

5. Because publications and personal contacts are relied on to identify who is doing what, most hazard 
products users are not aware of the studies being conducted. 

6. Data are available and can be obtained, if one is aware that they exist. 

7. More hazard mapping at regional scales (1:24,000 to 1:100,000) is needed. 

8. Methods, codes, and standards are needed for consistent approaches and product formats (e.g., 
hazard analysis, site response, liquefaction mapping, GIS formats). 

9. Education of end-users is needed on uses and limitations of hazard products; problems occur with 
translation. 

10. Education of hazard analysts and data generators/researchers is needed to understand what end-
users want and need. 

11. Some specialized hazard products are needed by end-users that are not—and properly so—provided 
by NEHRP (e.g., site-specific hazard analyses). 
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12. NEHRP research and mitigation activities should be coordinated with appropriate federal agencies 
(e.g., the Corps of Engineers and DOE). 

13. Knowledge gaps often are due to communication and translation gaps. 

14. Although the Seismic Hazard Team did not attempt to comprehensively identify specific research 
needs, real gaps in data and knowledge exist. 

15. Consensus, verification, and stability are needed in products such as hazard maps and guidelines 
for engineering design and construction. 

Through consideration of these lists of significant needs and findings, a set of high-priority needs and 
findings is developed, along with recommendations for each, in Section 3.6. 

3.5 STRENGTHS OF NEHRP 

Many strengths of the NEHRP program were identified in the interviews conducted by the Seismic 
Hazard Team. In addition, many interviewees were asked the following questions: "What has NEHRP 
done well? What research, products, or accomplishments have led to significant hazard reduction?" Four 
major areas of strength were identified, as follows. 

1. Important, basic earthquake-related data have been collected. Specific data types cited include 
earthquake catalogs, seismic source assessments, paleoseismic investigations, strong motion data, 
site response data, and hazard maps (liquefaction, landslides, etc.). 

2. Seismic provisions have been incorporated into building codes throughout the nation as a result of 
NEHRP-supported effort. This effort is considered particularly significant in areas of historically 
low seismic activity (e.g., the eastern United States). A related issue is the inclusion of hazard 
maps in codes and regulations. Although opinions are diverse regarding the quality of current 
USGS national hazard maps, the importance of these maps is acknowledged. 

3. Public awareness of hazards has increased, which is considered to be of particular value in areas 
that have experienced rare but significant earthquakes, such as the New Madrid and the Charleston, 
South Carolina, regions. The development of hazard mitigation plans by lifelines operators (e.g., 
major water and wastewater utilities in the Puget Sound area) also is credited for increased public 
awareness. 

4. Cooperation within the earthquake community has increased, and the establishment of a network 
for sharing data and interpretations is cited as a valuable accomplishment. As noted by other users, 
however, significant improvements in the network need to occur. 

3.6 ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 

In Section 3.4, the findings and observations made in the interviews were presented. In this section, the 
high-priority issues are identified and recommendations are made to address each issue. The Seismic 
Hazard Team identified high-priority issues based on these considerations: recurring themes from 
interviews; issues articulated in only a few interviews, but deemed to be particularly important; and 
issues that generalized several expressed concerns. An example of the latter is the issue of accessibility 
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of NEHRP products, which was expressed in a variety of ways by those interviewed. The high-priority 
issues are identified without any attempt to rank their relative importance. 

The recommendations are made with specific reference to each high-priority issue. Some 
recommendations can almost be taken directly from the responses given by the interviewees. An 
example is the often-expressed request to make the contractor reports for the USGS program publicly 
available. Most of the recommendations, however, were developed through analysis by Seismic Hazard 
Team members based on knowledge gained from the 42 interviews as well as their familiarity with the 
program. 

It should be noted, and strongly emphasized, that in identifying findings and observations listed in 
Section 3.4 and in identifying high-priority issues in this section, a deliberate attempt was made to avoid 
an emphasis on technical or research priorities for NEHRP. This effort is particularly important for the 
Seismic Hazard Team, because a large part of the NEHRP program is focused on the development of 
seismic hazard-related data and analyses. This study, however, is designed to examine the issue of how 
and whether data and analyses developed for seismic hazard purposes make their way to end-users. Of 
course, in this examination, certain data and knowledge gaps are identified—even in the basic data that 
are used for hazard analysis. No attempt has been made, however, to identify important data or research 
needs, their priority, or to recommend that certain studies be conducted. Other recent and ongoing 
assessments of NEHRP have had this focus. 

The high-priority issues and recommendations for addressing the issues are listed below, with no 
significance to the order given. 

Finding 3.1 

Awareness of what NEHRP supports and produces depends on personal contacts. 

Many hazard-product users commented on their lack of knowledge about NEHRP. Unless one is directly 
familiar with NEHRP (e.g., as a contractor), it is difficult to know what the program supports and what 
it produces. As a result, a common way of finding out about the program is through ad hoc personal 
contacts and networks. For example, if one is interested in learning about NEHRP-supported geologic 
studies that have been conducted in the Pacific Northwest, the most effective way of finding out who 
is doing what is by contacting individuals who are familiar with the program in that region. Some 
hazard-product users have little knowledge of these contacts and, as a result, little knowledge of the 
program. 

Typically it is difficult to identify specific data sets and hazard products that have been generated by 
NEHRP because there is no requirement that NEHRP support be acknowledged when this kind of work 
is published. By directly crediting the program, public knowledge of NEHRP could be increased. This 
knowledge would likely be noted by policy-makers evaluating the relevance of the program. An 
indication of a practice that could help fill this knowledge gap was described by William Bakun (USGS 
coordinator for Northern California earthquake risk reduction activities), who prepared an open-file 
report for northern California that summarizes research conducted in 1993 and includes the names, 
organizations, and telephone numbers of investigators. That report was distributed to approximately 100 
potential end-users. 

Recommendation. To promote more widespread understanding of NEHRP, guidelines should be 
developed for NEHRP contractors to follow in this acknowledgment of program support for their 
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products. NEHRP-supported studies related to seismic hazards should be indexed according to a number 
of search parameters such as geographic location, topic, principal investigator, and institution. These 
indices should be made generally available and routinely distributed not only to NEHRP-supported 
individuals, but to others as well. Research summaries similar to the type given above for Northern 
California could be prepared for other geographic areas throughout the nation. Outreach and education 
programs through professional societies of user groups (e.g., utility groups) also might be effective 
mechanisms for disseminating information on available NEHRP products. Regional or state earthquake 
program managers could assume responsibility for distribution to interested user groups. The possibility 
of providing information directly to users through computer bulletin board systems (BBS) should be 
examined; access to such systems is likely to become widespread within the next decade. 

Finding 3.2 

NEHRP-generated information is often difficult to obtain and to use. 

This issue relates to the general issue of accessibility and availability of NEHRP data sets and hazard 
products. As Klaus Jacob of the National Center for Earthquake Engineering Research (NCEER) stated, 

Data are available in concept, however, they are not readily retrievable in 
practice....NEHRP agencies have neither a policy or system for making data available; 
it is the responsibility of the contractors to distribute data, and some are very possessive. 

Symptomatic of this problem is the general lack of availability of external contractor reports. For 
example, external contractors that receive NEHRP support from the USGS are required to submittheir 
final reports to only the contracts office; there is no USGS requirement that these reports be made 
generally available, and they are not routinely open-filed or distributed after receipt. NEHRP-supported 
researchers (internal and external) are expected to report study results in published papers; however, 
many hazard-products users, particularly in the engineering field, do not routinely review the journals 
and conference proceedings where many of the papers are published. Also, as one interviewee observed, 
"Articles published in journal and conference proceedings typically summarize only study results and 
do not include the raw data." Hazard analysts often must have the basic data to develop hazard 
products. 

There seems to be a general problem of delay in getting NEHRP products finalized. Examples were 
cited of both internal and external studies that have been near completion for long periods of time but 
that are not available until a final report is produced. Thus, although the user community may be aware 
of the study, it has no access to it until the principal investigator makes a formal submittal. Several 
interviewees mentioned this delay with respect to strong motion recordings. USGS professional papers 
are cited as being subject to chronic delays (lasting in some cases several years), and the time interval 
from submittal of a final technical report to publication is often quite long. An associated problem cited 
was of studies funded by NEHRP to develop computer codes without the requirement that the codes be 
fully documented and made usable by others (see finding 3.3). Consistent formats and standards are not 
usually required of NEHRP products, thus leading to the potential for inconsistencies and difficulties 
in using the products. 

Recommendation. Because the greatest contribution that NEHRP makes to hazard mitigation—at the 
seismic hazard level—is the products that it supports and develops, the program should establish and 
fund a system for distribution of contractor reports and other products through existing resource centers. 
Repositories for those reports could be libraries associated with national or regional earthquake centers, 
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such as the Southern California Earthquake Center (SCEC), NCEER, and the Central United States 
Earthquake Consortium (CUSEC). Contractor reports from both internal and external researchers should 
be required within a finite time period. Such a requirement can be readily included as a provision of 
an external contract. Similar accountability also should be developed for the internal program. The 
possibility of allowing for interim accessibility of internally generated data sets (e.g., by modifying the 
restrictions on current USGS open-filing procedures) should be explored. 

Finding 3.3 

Many NEHRP-sponsored research or data collection efforts are not carried to a 
sufficient state of completion to allow practical application of the results for hazard 
mitigation. 

NEHRP-funded research has emphasized collection and analysis of new information; follow-up 
development of hazard products for practical use has received much lower priority. That lower priority 
hampers translation of research results and data into practical products for two related reasons: (1) little 
financial support or incentive exists for investigators to validate results or to develop user-oriented 
products; and (2) to maintain a viable research program, investigators must continuously develop new 
research ideas at the expense of practical development of past results. Additionally, the process of 
translating research results into design practice may require special skills, and in some cases, a 
researcher may not be the best qualified person to conduct the process. 

The following comments highlight these issues. Woody Savage [Pacific Gas and Electric Company 
(PG&E)] states: 

NEHRP is not adequately focused on accomplishing data gathering and analysis, and 
there are many gaps that could be filled if a program-driven study were developed and 

' implemented. Currently the program is Principal Investigator driven and academic 
approaches and attitudes direct research projects; it is not a problem-focused or 
goal-oriented program (thus, obtaining research study results that have direct utility for 
hazard reduction is often fortuitous, not the result of good planning). 

With respect to computer codes, Geoffrey R. Martin [University of Southern California (USC)] states: 

I believe there should be a policy...that would require public release of programs in a 
useable form for practitioners. I also respect, however, concerns about liability and 
misuse of computer programs that have not been fully tested and documented....There 
needs to be an additional component of funding available for work that has been judged 
successful that would provide for proper documentation and conversion of that analytical 
approach for practitioners. Funding should be available for validation to ensure that the 
originator incurs minimum liability. That component of funding always seems to be 
missing. 

Incomplete data collection efforts were also cited, particularly for studies that are viewed as "less 
exciting" from a scientific point of view. One example that was cited by several interviewees is the 
incomplete geotechnical site information for many strong motion instruments. Since verification of 
strong motion models relies on knowledge of the instrument site conditions, obtaining these data should 
be given a higher priority. 
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Recommendation. Strategic planning by the NEHRP agencies should place a priority in their research 
programs on developing and translating successful research products for user application. Such 
development should include verification of models, development of user guides, proof tests by users, 
and collection and synthesis of data bases. 

Finding 3.4 

Standards, guidelines, and professionally accepted methodologies are needed for 
many hazard mitigation products. 

Conflicting or competing models or methodologies exist for actually implementing many potentially 
useful research products. Many hazard-product users do not have sufficient expertise to evaluate these 
differences. The variability is perplexing to the user, which hampers application of the product. Also, 
many needed standards and guidelines have not been developed, particularly those that use geologic 
data. A broad base of support in the scientific community, commonly referred to as consensus, is 
needed to ensure acceptance and appropriate application of these guidelines. 

Jeffrey Kimball (DOE) states: 

Regarding geologic and seismic information—we need consensus on standards for data 
collection, hazard analysis, etc. (standards are not as developed as for the engineering 
community). For example, a standard is needed on what is necessary to complete a 
site-specific probabilistic seismic hazard analysis. 

With respect to hazard maps, Geoffrey R. Martin (USC) states: 

Each group has developed its own techniques and approaches. It has become critical that 
these groups talk to each other before we suddenly have a multitude of maps generated 
for various parts of the country, each purporting to represent acceleration contours or 
ground motion or ground failure hazards of various sorts. We are now in the computer 
age, and it's so easy to generate a map. I am very concerned that we'll soon be inundated 
with maps unless there is some degree of coordination to determine what maps are 
needed and what maps should be compiled. 

With respect to ground motions, Larry Von Thun (U.S. Bureau of Reclamation) states: 

A high-priority gap for us is better definition of design earthquake ground motions. For 
a given site, there is a wide range of potential earthquake ground motions that can be 
developed depending on which seismic source model is selected, which attenuation 
relationship is used, which analysis for local site conditions is applied, what probability 
of exceedance is suggested, etc. We need a more standardized procedure for assessing 
ground motions for design. 

Mary Ellen Hynes [U.S. Army Corps of Engineers (COE)] states: 

We need better criteria for predicting load capacities for foundations, both shallow and 
deep. Another big black hole for the profession is the load capacity and behavior of pile 
foundations subject to dynamic loading, particularly foundations that will experience 
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liquefaction and lateral deformation....We don't have adequate dynamic design 
procedures. 

Successful examples of efforts to obtain a broad base of scientific support are provided by the working 
groups that have developed consensus documents on estimated probabilities of large earthquakes on 
several California faults during the next 30 years. A Phase 2 study on earthquake probabilities in 
Southern California is currently being conducted by the Southern California Earthquake Center. 
Described as breaking new gound as a consensus-building process, the study involves a multidisciplinary 
group that is incorporating a variety of data into a kinematic model to produce ground motion maps for 
the region. 

Recommendation. NEHRP should place greater emphasis on consensus building and consensus 
documents in the seismic hazard area, including design guides, standards, and methodologies. 
Development of such documents will require verification of proposed techniques and a broad base of 
support within the scientific community. Working groups and advisory committees that have been 
formed to address various seismic hazard issues are successful models for these efforts. Such groups 
should be established to develop consensus on many additional critical issues, such as data collection 
methodologies and hazard assessment methodologies. 

Finding 3.5 

Limits in the level of communication and translation among data generators/ 
researchers, hazard analysts, and hazard-product users result in many useful 
products not being generated. 

The importance of the basic seismic hazard research funded by the NEHRP program is widely 
recognized and is frequently cited as a major strength of the program. Nonetheless, Woody Savage 
(PG&E) states: 

NEHRP-supported studies frequently do not meet the needs of PG&E end users; this is 
a function both of the specific needs of PG&E and the observation that studies generally 
address researcher interests but not necessarily user needs. Because of the latter, 
obtaining raw data and interpreting it internally is usually necessary. 

Carl Stepp [Electric Power Research Institute (EPRI)] states: "[NEHRP-supported] attenuation modeling 
is of high quality for research purposes, but not for integrated product mode (i.e., origin of uncertainties 
is not well understood)." 

To make the most informed decisions for reducing earthquake risk, hazard-products users must have 
information that is available, understandable, and useful. As a group, data generators/researchers want 
to see their research results used. Improved communication among researchers, hazard analysts, and 
hazard-product users could help to ensure that the most useful products are generated. 

Users' perceptions that their needs are not being met may result from many factors, including funding 
limitations, insufficient scientific knowledge, and scale problems. Improved communication can 
ameliorate many of these factors, as illustrated by examples. On the policy side, an example was given 
by William Bakun who, for the past 2 or 3 years, has organized an annual workshop with planners, 
engineers, and others in the earthquake community to set priorities for seismic hazard research in 
Northern California. These priorities are used as directions in external grant panel decisions. On the 
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data collection side, an example was given by a hazard-product user who stated that his organization 
learned in advance that a particular study was to be conducted; they were then able to request a 
modification in data collection to provide information that was particularly useful to the end-users. 

Recommendation. A variety of approaches could be taken to enhance communication, translation, and 
team building among the three groups. Forums that permit the exchange of ideas, needs, and 
approaches—on a systematic, recurring, and local basis—would be very useful. NEHRP agencies could 
take a more proactive role in targeting relevant studies or end products that could meet the needs of 
owners and regulators. The regional centers (e.g., SCEC, NCEER) could assume a more active role 
in this process and provide direct input into priorities for decisions. Particularly for regional studies, 
data generators/researchers and hazard analysts should be encouraged to communicate directly with 
potential end-users. 

Finding 3.6 

NEHRP addresses the major seismic hazard issues, but, because of funding 
limitations, not all issues are being pursued. 

As stated by Dr. Walter Arabasz (University of Utah): 

In my opinion, NEHRP's best and brightest have been intelligent and creative enough to 
identify and "target" a sufficient scope of relevant technical issues. The issue isn't the 
technical agenda, it's the lack of reasonable resources consistent with the scope of that 
agenda. My repeated experience and observations (for example, on numerous NEHRP 
proposal review panels) tells me that NEHRP has never been funded at a level that would 
make it a truly credible national program, given the scope of technical issues under its 
mandate. 

The holes or gaps in the program vary geographically. Regions of the country having high vulnerability 
and moderate hazard, such as the Northeast, are not given priority. Similarly, high-hazard areas lacking 
significant populations, such as Alaska, are given low priority. Basic research on the causative 
structures, seismic sources, and earthquake recurrence rates in much of the central and eastern United 
States is not part of the program. NEHRP support for seismic networks is inadequate, and some 
networks, such as those in the Intermountain Seismic Belt, are being reduced for the first time in 
history. Even within California—which is often viewed with envy by those in other regions—significant 
gaps in the program have been noted. One result of the continuing resource limitation problems is a 
higher degree of uncertainty in assessing seismic hazards. Higher uncertainties can mean either that a 
hazard is ignored until it can be better defined (such as that in the Northeast) or additional levels of 
conservatism are assumed, ultimately resulting in higher costs. 

Dr. Arabasz states: 

As a result of [funding limitations], the gathering of basic earthquake information is being 
neglected in rural parts of the Intermountain region that are inherently seismically 
dangerous and where there are threats to regional lifelines and infrastructure. I presently 
am involved in shutting down parts of Utah's regional seismic network, outside the 
populated Wasatch Front area, throughout seismically hazardous parts of southwestern, 
central, and eastern Utah....The Intermountain region desperately needs high-quality 
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seismological information to deal with what may be unique aspects of large 
normal-faulting earthquakes. 

Recommendation. The most effective way to deal with the issue of NEHRP resources is, of course, 
to remove the funding limitations that prevent the program from being a complete and truly national 
program. Short of this, program priorities and strategies should be reviewed to ensure that available 
funds are being used as effectively as possible to address both short-term and long-term needs. 
Additional cost efficiencies may be made in the following ways: Provide focus and priority to those 
studies that make extensive use of existing data to produce more useful hazard products (see finding 
3.3); increase coordination and mutual support of earthquake-related studies with other federal agencies, 
and target specific joint studies with those agencies (e.g., DOE, COE, Bureau of Reclamation) in which 
products are developed that would assist both groups (see finding 3.10). 

Finding 3.7 

National hazard maps are used extensively, but they lack a broad base of support 
in the scientific community. 

A key product of the NEHRP program that has direct utility is the national probabilistic seismic hazard 
maps. Jeffrey Kimball (DOE) states: 

The state of knowledge within the scientific community is not adequately reflected on 
these maps....Potential exists for misuse; there should be guidance on the use of maps, 
and there should be a mechanism to consistently apply the maps. 

National hazard maps, such as those included in building codes and federal agency design standards, 
may be the most widely used and most important seismic hazard products. Although the process that 
results in adoption of specific maps is considered by many to be a consensus process, in fact, the hazard 
depicted on the maps may not have a sufficiently rigorous technical basis to be generally accepted within 
the earth sciences and seismic hazard assessment community. Given the importance of these maps, it 
is essential that the data and models on which the hazard analysis is based be fully documented, that 
uncertainties be properly represented, and that the methodology and results have the widespread 
acceptance of the scientific community. The process of translating scientific information into a design 
values map is complex and requires the cooperation of earth scientists and engineers. 

Recommendation. The national seismic hazard maps should be updated on a periodic basis with a 
specific objective to obtain a broad base of technical support in the scientific community. The updates 
should consider new data that have been developed as well as new seismic hazard assessment 
methodologies. Guidance on the use and limitations of maps should be provided. Other federal agencies 
such as DOE and the Nuclear Regulatory Commission (NRC) have ongoing studies designed to identify 
appropriate seismic hazard methodologies. NEHRP agencies should consider the applicability of these 
methodologies in developing the national maps and the advisability of formally adopting a specific 
approach. The map that will be used in the 1997 Uniform Building Code (UBC) is currently being 
developed, and a plan to provide input to that map should be established and implemented in a timely 
manner so that an important opportunity is not lost. The national maps should incorporate state and 
regional scale maps (see finding 3.8). 
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Finding 3.8 . 

Regional to urban scale hazard maps are used increasingly for hazard-reduction 
decisions, but they are not available for many regions. 

Although some applications such as building codes require national scale hazard maps, many 
hazard-reduction decisions are made on the basis of local information because relevant data are best 
depicted on a local scale. National ground motion maps are of limited value in seismically active parts 
of the country because the information they contain is not sufficiently detailed. Some maps, such as 
probabilistic ground acceleration or velocity maps, can be useful at a regional scale (1:500,000 or 
greater), but they are available for only a few areas. When combined with more detailed maps of 
surficial conditions that affect local ground-shaking intensity, these maps could provide a valuable basis 
for quantitatively defining the level of seismic hazards for decision-makers. For example, the State of 
California has embarked on a program to provide both regional ground acceleration/velocity maps and 
more detailed, local surficial geologic and geotechnical maps in areas of the state that are experiencing 
rapid urbanization. 

Sufficient geologic and seismologic information to prepare useful regional maps currendy is available 
for only a few areas of the country. Appropriate data need to be collected, analyzed, and interpreted, 
which requires commitment of money and effort. NEHRP is the logical program to fund this effort, 
especially in urbanizing areas within regions of active seismicity. The importance of the targeted-area 
research done by NEHRP in the past decade (e.g., in Utah, Tennessee, and Washington) for identifying 
the regional hazard and alerting the population in that region is widely recognized. Accurate regional 
to urban scale hazard maps (e.g., the Southern California project described in finding 3.4) will provide 
important input to the national hazard maps (see finding 3.7). 

Recommendation. NEHRP should take a major role in setting standards for regional hazard maps and 
funding the data collection efforts upon which the maps are based. Several criteria should be met so that 
the resulting maps are (1) as accurate as possible using current data, (2) easily updated when new data 
become available, and (3) in a form that can be used by hazard-product users (e.g., guidance on the use 
and limitations of maps should be provided). The map-based information provided to end-users should 
be consistent with the information provided to the adjoining city, county, or state. 

Finding 3.9 

Education of hazard-product users (e.g., owners, regulators) must occur for the 
hazard information to be useful and implemented. 

Jim Gates (Coltrans) states: 

I am concerned that some users do not adequately understand the meaning of some 
products. For example, AASHTO [American Association of Highway and Transportation 
Officials] criteria use the latest national hazard maps, but these may not indicate 
worst-case scenarios—if [critical] structures are designed to these criteria, they could be 
subject to collapse. 

The hazard-reduction decision process is influenced by a variety of economic and political issues, only 
a few of which are supported by technical arguments. It is important for data generators/researchers and 
hazard analysts within the technical community to recognize how the decision process works and to 
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provide hazard-product users with technical information that is accurate, relevant, and consistent with 
the process. Several of the hazard-product users interviewed spoke of the impact of one or more city 
council members or county supervisors who became educated about earthquake hazards in their 
community and persuaded their organizations to take appropriate action. 

Many hazard-product users do not have a technical background; typically they reach their career 
positions as decision-makers through the political process rather than through professions as scientists 
or engineers. Many of them have a strong interest in understanding hazards and assimilating information 
that could help them make informed decisions. The NEHRP technical community has an important 
outreach responsibility to such users to prepare information in a consistent and usable form, and to 
guide the process of explaining what the information means and how it is to be used. 

To quote Geoffrey R. Martin (USC), 

When we have research products, we need more effort to put those products into a form 
that can be understood by practitioners. Perhaps we should have workshops where 
researchers convey, in practical terms, through joint discussion, the manner in which 
those products should be used. 

Recommendation. Outreach through professional organizations of user groups (e.g., utility groups), 
workshops, and other educational forums may be effective mechanism for educating hazard-product 
users. Providing descriptions of mitigation methods that are technically supportable is useful for 
assisting hazard-product users in evaluating available options. 

Finding 3.10 

Greater cooperation and coordination are needed among NEHRP agencies and other 
federal agencies, state and local governments, and private industry to produce 
mitigation and implementation products and programs. 

Federal agencies such as DOE, COE, the Bureau of Reclamation, and the General Services 
Administration (GSA), as well as many state and local agencies, are extensively involved in the 
development of seismic hazard data and hazard products and the implementation of measures to lower 
seismic risk. Private companies also conduct these activities, either for their own facilities or by 
providing consulting services. To attain an optimal program in which research results are translated into 
usable products and those products are implemented to achieve reduction of earthquake risks, increased 
coordination and cooperation are needed among all involved organizations. Coordination and 
cooperation are necessary to ensure that the program truly meets national needs for research and 
information development, particularly for implementation and mitigation to reduce earthquake hazards. 

With respect to publicly funded agencies, one hazard analyst stated, "Public money was used to obtain 
data, and it should be shared." Mary Ellen Hynes (COE) pointed out: 

Since the Corps [of Engineers] and several other non-NEHRP agencies have a history of 
success in conducting focused research programs and applying mitigative measures, 
NEHRP might consider working more closely with other agencies to determine research 
needs and improve implementation of basic research products. We do have to be careful 
in our research efforts that we achieve synergism without duplicating mission areas. 
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With respect to local governments, Gary Christenson (Utah Geological Survey) stated: 

I think there is much to be gained from effective cooperation and exchange of 
information between states sharing earthquake hazards. It is my understanding that 
CUSEC and NESEC [New England States Earthquake Consortium] play active roles in 
this regard in the central and northeastern U.S. FEMA partially funds the Western States 
Seismic Policy Council (WSSPC) to perform this function in the west. That group has 
not been effective because it has no staff (all work is done on a volunteer basis) or "home 
base," it only meets once a year, and has yet to really take any policy positions. I would 
like to see more support to help WSSPC serve its member states. 

Recommendation. A decision-making structure that will ensure greater cooperation and coordination 
with federal agencies, state agencies, and private industry should be developed by NEHRP. Leveraging 
strategies (such as providing matching funds) that will result in mutual benefits should be considered. 
Coordination and cooperation are necessary to ensure that the program truly meets national needs for 
research and information development, particularly for implementation and mitigation to reduce 
earthquake hazards. For example, a federal agency such as DOE might need site-specific seismic hazard 
information for one or more sites. NEHRP, while not focused on site-specific applications, can provide 
information on, for example, seismic sources and regional ground-motion attenuation. The agency and 
NEHRP should jointly sponsor the seismic source and attenuation studies, resulting in high-quality data 
available to the agency for its own site-specific evaluation and additional information for NEHRP to 
include in, for example, regional hazard maps. 
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Table 3.1. Interview results—Data Generato 

Interviewee 

A. Johnston 
Memphis State 
University 

G. Christenson 
Utah Geological 
Survey 

W. Arabasz 
University of Utah 

M.E. Hynes 
U.S. Army Corps 
of Engineers 

G. Martin 
University of 
Southern 
California 

R. Page 
U.S. Geological 
Survey 

P. Heigold 
Illinois Geological 
Survey 

1. What is focus of 
earthquake-related 
research? 

seismic network operation; 
New Madrid zone studies 

paleoseismic investigations; 
Utah hazard mapping; data 
collection and compilation 

seismic network operation; 
Wasatch fault studies 

applied research for dam 
safety, strong motion 
studies 

geotechnical parameters for 
hazard maps 

tectonic framework of 
Alaska; hazard methods 

neotectonics of So. Illinois 

2. & 3. Percent time on 
research & percent on 
NEHRP funding? 

100% time 
40% funding 

35% time 
25% funding 

90% time 
65% funding 

100% time 
0% funding 

20% time 
0% funding 

50% time 
50% funding 

25% time 
10% funding 

4. How are data used In 
their final form? 

published literature; 
seismicity bulletins; hazard 
studies 

consulting community; land 
use regulations; state 
agencies; public home 
buyers 

seismicity catalog; hazard 
and risk studies; earthquake 
prediction 

literature; reports 

GIS-based hazard maps 

engineering studies; hazard 
maps; public education; 
advice to government 
agencies 

catalog/reports; EMA; 
hazard maps 

5. Who makes decisions 
regarding hazard 
mitigation? 

NEHRP program managers 
who decide funding priorities 

consultants make 
recommendations; public 
agencies make decisions 

serves as consultant; public 
officials make decisions 

joint decisions made within 
COE by researchers, facility 
owner, technical monitors 

public agencies 

regulatory agencies; 
recommendations made re: 
studies to be conducted 

EMA; planners 
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ture; 
tins; hazard 

nunity; land 
state 

thome 

>g; hazard 
; earthquake 

is 

dmaps 

ies; hazard 
i cation; 
iment 

EMA; 

5. Who makes decisions 
regarding hazard 
mitigation? 

NEHRP program managers 
who decide funding priorities 

consultants make 
recommendations; public 
agencies make decisions 

serves as consultant; public 
officials make decisions 

joint decisions made within 
COE by researchers, facility 
owner, technical monitors 

public agencies 

regulatory agencies; 
recommendations made re: 
studies to be conducted 

EMA; planners 

6. Are research findings 
being adequately utilized 
for hazard mitigation? 

yes, data published; data 
have an impact on codes 

yes, but not enough; state 
agencies and private 
consultants use hazard maps 
to various extents 

yes, for hazard analyses and 
designs for critical facilities; 
no, for public policy issues 

yes, applied by COE 

some, but could be improved 
with better technology 
transfer 

use hampered by poor tech
nology transfer 

no, haven't been imple
mented yet 

7. Relevant technical 
issues not targeted by 
NEHRP? 

short-term earthquake 
prediction; not a national 
program 

for Utah: ground shaking 
maps; instrumentation; 
scenarios for response 
planning; basic research 

important issues have been 
identified, but studies not 
funded 

lack of information on 
NEHRP 

issues identified; funding 
limited 

deep fault zone drilling 

intensity maps for 
Mississippi Valley; site 
response in soft sediments 

8. Data of potential importance 
to NEHRP not developed or 
utilized adequately? | 

inadequate national seismic 
networks and strain rate 
monitoring; CEUS studies outside 
New Madrid; global earthquake . 
studies J 

for Utah: strong motion 
instrumentation; Wasatch PSHA; 
monitoring of strain rates across 
faults 

Utah seismic network inadequate; 
national seismic networks & 
strong motion instrumentation 
inadequate; broader geographic 
focus 

performance information 

strong motion data base is 
uncoordinated 

earthquake recurrence in Alaska; 
strong motion from large 
earthquakes; integrated hazard 
studies 

predictive intensity maps in 
Midwest 
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O c a . 
Nafacal CaaUr far 
BaHaaala Bi j laar ia i 

M.fmr 
Oiiiaafila Gaialha'a 

L . J < M 
U. I . Ooolaahal Sana/ 

C U 
CaJifcraai DMaioa of 
UiaaaadOaolefr 

J .OMU 
CUUanai Hrialaa af 
MJaa aat Oacaaf/ 

L k w 
Mad. O.d.atal away 

I . N M 
Waaaiaapa*ateOa|*-af 
Cnaanaltaa 

W.Ca tua 
WZlkaCoaua A 
A i u t t a 

a t w * 
wataa ^ n i i 4 
Aaaaatta 

I . mataifteMar 
■ d a « l » t l « l 
■kfer/vt aflfctUT 

atrta* ■Mtfaa.aVfei 

aMlaa 

oeda daatopaal; KKM 
Uajaahtlaa h a r t 

akarMaa amJcMiJa 
taadVetoa; paala 
iatnaatioa 

H H A a a a r a . 

i n h U t a f a aaflfcaaia 
ftncMi: aoaaaria aarta-

a.a1aa, f a t — of aaia 
aoaotlakaudaalaatlaa 

aua idaaRia , 

Itnaafcitlna iMm«giTity. 
tfllM^ njoaaa H t M ! 
w p r l tarWaaiatfca 
X)a^ af Tnaapcatatjaa 

fcuaid 

pcat-aanaMmaa noovay; 
|»bla> aa fa da* 

X rarcaateaaaaaaaaard 
MSlfBaj paraM M 
n B i r w k i 

TOXtlaa 
2J-MX laaXaf 

M S d a . 
10-15* factaf 

2 0 * d a . 
lMXfaadua. 

I M X t i a a 
O X f t a r f a f 

l » l i M 
2SSnaSa< 

3 J * H a . 
OOXIaaf ja f 

W X t i a a 
SJXhadbt 

ttXtiaa 
lOXfaadbf 

U X t i a a 
» X ftafaf 

J . Data aaad aa l a jan ) 
aaat jd ta ra(4« i 
anatjtiTliEBMt 

aaialiirycataioai: atroaf 

fcall cauaotariatfca; 
l aaa i ir j catalogs gjnaail 
aotioadata: faeaofjo aaaa 

aaauaidry o a ^ lactaduaj 
bradtUD A M 

treaal actios m a i d 
Ml alalia. aatamlfni ja; 
aopraladaaa: aahalral/ 

ftaaad aotiooaapi; 
aaawiojr/cabdoaa; Waafc-

IftfOreaaoa Baitlojafca 
jTobaBuatkaa tvporta 

aaNEHXPcalaaaad 

boraVaa d A , aaaar.««va 
da*. palaaaaalo aotbjag 

raajtnal ata fa aad aaaa 

avud a n (..».. kad-

■ab); a*Ho-a»aauo 
u b 

«•. B o a a a l y t i a a a - l i a a d 
Mrt fWbU a n tfcaa 
M B I T i W a n T 

a * i w g j r lali laaUa. a a t 
a . ra i raa l rwaaatliai. 
fMHnlfr M NEHRP 
poHej/fyalaai fcraaHajd*. 
ttaiatao 

H*d U ta u acotv* p m k i j U t 
la araaatifto aaaaaaar/ te 
fclaatifs n a n a * i t r f a : 
caa> aoaa la a w a * Ma 
iasaadal 

vay a a V awOaUo aat n> 
I r iaaHi : dal-ap ratabi l i ty 
fcr.oa.da, 

taatal^r ajwjabla 

. " ■ " ■ ' " " 

daaaajtadaartEaoia 

vaiy a l a l i a , tlroatk 
prapriata aal paraoaal cnaarfi 

dtfa act aaaa l y nrnUU U 
amlaaa t . tpa taa 

ad f o o t actuoaud. 
u a i a t i . . aaea aotaaiabW, 
fafia laafiaa aa aa-faUg 
pn jaa ikcUat 

«K > » u n i « M « a r a a U a t 
< ■ » ■ » * . a * * * 
r aaM la 

alar ate r^faTim (ataajar to 
WX NHS) aritaia aaa yaar. 
pnaiSa ubpaoaa acoat 

traaCa all ocaararfar npona; 
onata iadara aat ayakaaa 
i^aata; faaanl npoakay av 
a oat 

a a OIS fata* pre*** d j h d 
tajonaadoa aa latanat: crate 
l a d * efprootota/da* 

lataaaaat OUdeWaaa 

aaad a n l o t a f a o a a l 
faogiiai npecta 

••ad fadam tad i—■art<a mt 
worfcdow 

bdadacaadaa«Mit»» 

S, AddldaMl lBf tnHdM 

faalofb dMi fcr traM l U law 
to M l 14-mHfy, tat ftf|a t k k 
prt*-*ial; ■■■«■■ affraat* to 
<te£a (redatta that e u b» lav 
f l——tad. M U U S M K H U M 
■■p wkk tpdatad ta&; Knaf 
mtdom attaaaatioa u^ jn i t fcr 
i m m* of KOCUM; aaCtoawid* 
tpaetjil iJUrMpoaii data 

aaptaaad M Q A iroaad «Mtar 
chat 

l*pn»*»* mULf t * ftmttaqwl* 
data u d mtkodolog-; MOW* 
* -■ « 1 . a » n . l . . 

wjnan (taTano |awjauivMa 

dyaaatio pecftwtsat af focal tad 
•etkt; taumadi aantag la avar# 
dttaO; UjrrmcJ.tJoB r w d * 
naifai : laeCTpcr-tltf 
aacwtolaty t rw tan< coat-

baaa&tatt-M* J b r b n « 

inaad BMtJtMMfpiag fcr 
dUbrtMC aaa I jpai; tpdau 
Mkaa l irf iwla l a a r t aap fcr 
JLttSfM* 

tenvato tad taxaMd PStA 
aaapa, tattar aagr to #»<J—ta 

ireaad Mtlaa mq* fcrCUU; 
akjwtiCDaaa hatUKJa, araaad 

batar aacatial aaab^a ofrua; 
a l i d a t e afkad a a a o W a a 
feiUraaaxha 

*. Awdaaa 

n u i l l i t 
ftrart 

nataalaaaa 

• • O a o U a J . 
akaaUbaaW 

aaOd. aijoan 
k a k b a a d a 

•aOabVaaada. 
anaaUacatia) 

aataaanaTaa, 
aaladaiaaaldb 
U a t i ^ a a t U I . 
■ a d f a k U a a f e 

aaaraariaaportui 

•aWWaattaM Ml (M 

- a , 

aaaajbra OtS; a<w 
l a O f S M I t a l a k a v 
feraal 

■s./f 
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fcigiKlii tm — t l t t l 

r i t to t W a i a (tfaaUw U 
I HE33) wkaU • * • yaw, 
i d . blApkaaa aooaaa 

Cl« aS ooatoMUr nporia; 
t ladata* Md ajrtflMaa. 
t»; faaaril rapaaatorjr far 
m 

13 fcraat; previda d j t e l 
■tfioa aa f ataraat; oraat« 
of fndacCa/thit 

—at CM iMaraiw 

tfalof of atLaraU 

d u tad •oa.Mffi*. at 

| tad tavartadoai 

& A&Sdaaa- kftraaatUa 
■aadad 

l ia lB jb data far art— wlU low 
to M d . ■■.■■Irity, tat UtS rkk 
p t f o r t l ; t y U f i appro** to 
cbtfia pradacU tkat era br ! ■ • 
plaaaAad; »a>W«io toaraa toao 
aaap wit* .rpdatad Wo, itroaf 
awtoa atuaaatioa aaaljnia far 
ana aut of ItacUaa; aatloatvida 
ipaetral aka raapoaM data 

Qartaratfx f«tfo|fa aappltc 
nap-baaad acfl A arnaa.1 wttac 
dak 

■ l i m n faU-tl— aartioathi 
data tad MfraUofjr ; a m 
tayoad faaarfo pntarflrfaa 

o]natana ptuparuai of rodo tad 
toOa; Iruardi i p i a g la n a n 
dateO. Uilvfwolatto* n a d i 
itmitf taoorpandai 
tTaMiatiarjr tnatoMat* oaat* 
baaafit tatlj-Ma farloaaw 

p*aad Bfltioa aat i ia t far 
dUfaraat M l iTpaa; apdato 

Midamt 

aoeanto aad apdatad PSHA 
aaapt, tattar way to oKlWa 

* r a « . aaotloa aapa fcr OUX; 

at t lda tnca 

btftor atatfatkal tamlyMa ofrUfc 
tsliltfloa of kad M ttofauaa 
far titk r«to*Joa 

t. A w a a a a l f ^ i l f c y 
KESU* nmanfctn aat 
i i i«1iMiT fcMMaltfa 
•am? 

roajaatl a-amHry A * toaatiliy 
dLOeafc to ateta; otltar oraut-

aoHoaa (fcf., DOE, COB. EFt I , 
ate) hold *«lMUa daH that 
■ M d b t t W t x . 

oaarejtor/reaaenaar raorta 
aaedad, aa icarad artaia of je 
lack taato data 

•wOaUt aad aaable ( t a n cay 
amdUIoaHa) 

aat aaan afaay ctaa flat are aac 
aa l a t a aoald ba aaaal to 
Idea!*/ anadablo fataaaat atadta; 
aaad laUdlaa fcroaaocCaadai 

aaan af aacataal dak: aaad 
aaaaaaoawaakatkaatta 
praajdet m i l i a r ! 

laaraatlaa aat taxable avapt 

aa taam of aay 

aa aafara O t * aoald fca> oam 
la OIS bat letle a aiataUe fa Ula 
far-. 

lataraaOy 

w-iwx 

M X 

I0OX 

I00X 

I0OX 

I09X 

I COX 

7M0X 

■a. Kaoaitao^ aapa daa te 
beard 

pplbraadaailaloaa'aat 
l a i ia ley M f l main.ua. la 
araaa; a p ferliiaUaae aad cri t ts l 
taaaoa; aatJoaal aaiaalo bund 
aapa aaa oatdatad catalof fafb. 
oltaaaatlna Iran, aoaroo I t a a . 
•ad aa rababia aapa taOabU fat 
AkabL remeH. Paorte Saeo, do. 

•aajyua aaraare ef data aalaa 
aatrea la aciatlft i coaaaaty 

aaataodoleajla Uctadact aaatna 
•ataaleeadopad 

•aad b e t a aadytkol aaatbcda *ar 
tToaad aoSoa aaa^ifoatloa aad 
aaWataBy fadaoad haa l ida : 
batter aatboda u d daa aaadad 
farWaioaMUBO. aanat f ia 
takt laalaa 

lapoaae 

U30S laa baaa aanaaiaf rale of 
trtaOatiai daa to kuard vary 

baa la NEH«P aapport teeard 
M l atadto. aad aaay ftoa 
aartaojaaxa eSacta ( a t , , kad-

•bVXat) 

aK KMadedfe ffjaai 
b a j a r d u 
appaVata. 

appoeatioaa oot atfoaf-

■ t j raa tbawwaat to 
do wka lmsrd prad-

•Mt . dea*! baow tow 

{akaTaart d W t h w 
aowuaaaprotabiatio 
prodaota to aaoa pcbey 
dacabaa 

aanan l c ta teacaa -

tfata (tanlnajatlfaaa 
anloiia-i) aaaad at 
local l e a l 

aaarftoidatl^aaar 

aa*dacWoaaaara 
deal b«at laa aatai-

taJ.aadaaCar.aftW 
s i * yet 

aaad baatar fcoa at 
adatar in iaaadal 

ohaaee priorit ia froa 
pobbatka to buard 
aakiaaioa 

pkaaara doa*t fcaow 
aatteaataiaaf i laaj i l 
rk ik faraat ioa 

«. Hea-araraaaatsat 
»«»«* '—l l—»ad> 

BSSC coda aad far K T O y 
ted %>• nana, aad 
AASSIO coda aaad by 
(HWA; laatd aatyaa aaad 
farcWtaoriUritfarbridja 
fam;pBtaadaatIoaajd 

3 U I a . r . | . i a i l l i a a » « 
reriaaad fa paracc prccaa; 
oat Piaa»l»iaa.l l la aapa 
■aad to bdbate adaa epaoal 
atadaitaqairao-Waaack 
KBA aaa baaia tepropoad 
apayadag te Zoaa 4 

abort-tana pradktka 
aaatalaa) toaote; h a l i i i i 
aaattaaii t ^ i n a i phaB 
- at*. 9 a . -a 
j a j l .aUU HSOTaaaTOOa 

far local pj»«aai«at aaa; 
t v r i f w t a d o m i ^ a f l m l 
pj ia f ia i ia daritlitaa 

W W t w H f <frra4fat; 
laadjwitdbtioM lUJowttato 
kwa tad «•»; fcvvUa 
I t fara^adyioatolool 

taadaa i torteowMt far 
aafjaaarf. aoaoet effiefala, 
local car/ u d ooatfy aatlX 
ale.; pafcGo adaeatioa; acata 
•mnpm.f phaalag tH-at-

« a BfaacMi adefttag 
pradacta. tat pragraM la 
aloar. coda are baabd. bat 
w a b e e p t r a W l a i m 

adacatlai at ■oaaplaa* at 
paUfaajaacaa 

draaoppoHbtatad 
orrgaaraa Hat l ea l tuame 
a a t . adept 

I t . WWaaakaeaiaaM 1 
r « - r - , b . a r d 
■ Waata t 

anatwfara«4r«aoj^0f f 
l7«to^daala>l«farMdoa 
aad Mltatkaa art aaad 
da^et lyfart«| lMM^i iw 

aanat la adxitory rata to 
oaraart; aaU apacifio apaetrt 
Mddnc l l - f fcrd*a> 
dacUoaaaadc4«as 

■alwa tarwiodatipoa far 
Calvfanit OSoa far 
Baartaaejr SVVIOM 
daoWoaa; tttaOtfar fo 
pafeib kfaraitaOB 

local l omaa i i ^ j , iMo 
■laariatfccaltltiabjto 
h a M u r , Mcvat at aa acpat 

.... 
ptvridaa bafanaclaatogMa 
ajaootat tad laoU 

ooaty aad thta tmu^wj 

etlwrawoafaociaa, 
aajraany WDOT, DHU; 
•arwaa at a oaaaaktat 

piMdo dMraiopafBj acwjol 
hoard, ckjr tad ooaary aWdad 
afSoialt tad pltaaiat 
oomMMtmi local jariataVtloa 
t i IwwTatagotttMJttaaa 

dtyrfaaaan. alaotad 
aOtatK tacaadoU advitMt-r 
ociai-faai: aan-aaaa 
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J . Wlarearak 
V.S. Oadoalcal aarwgr 

M.Z.fryaaa 
U.S. Arary Coapa of 
Bajlaoora 

aMeftta 
Ueraraty of S w e a t 
C b l U n a 

W. lakaa 

T.Hary ty 
Soauora CalUbraia 
Bertaaeua Caalar 

L. W a d ■) facet af 
f aaa l i b t aad 

buard aeaj; kaUida 
aotaaiafaaMwdelary 

ouaatfery 

I taer i iadyaaleo leUf 
anaaad aaulati aa) iroaad 
eWbraataa 

USCU oaatdaatar tar Na. 
Calif. aartbfeue r a t 
ladactioa a t f v t j a 

Mt tu : | * abda l * y 
faaeeaor, aoataoda far 
pretktiot groaal aatl laj 

immjmM parojaat af 
OTHjVfceoeaj 

ttXUae 
3JXraeou« 

I M X t t a e 
OXroaduat 

M X t l a e 
OXraelaf 

I M X t t a e 
I W X r e a l a t 

ICO* (SOX raaoaefc U * 
lataayaDaae U X odacatloa 
aeatreaeU 
W X n a b c 

X Data a a d aaaemrd 
Q e - m ..aa t * ■ * 

M W J e M pflWrlOOO 

aracdy by NEHU* 

taotoofci wapa, ariaalr-fy 
cvtalOBi. l»«d«Bd» djtribo-

tioaa-apj 

MUfir iry CTttloat; otreag 
aiotioadUa; vary 1W 
M U U O tauaid a-apt 

aetloedoa 

aSlypa of faolofjoajd 
aeaadeufaraatlca 

all data * x S a . a ] t t 

ta . B o w a d t y n a a a M . a e d 
la t i l taMo are tbaaa 
r S B W e a a a a e t t 

aauy taileble 

far atrcoc OHOOB taooroa; 
aaad aaoro rorlaoafllty. aaore 
aaUbrauly. aaore aear-

ftieadry. awtleat itaobao 

aaad baary relaaee af aaor 
ItfaraaaHoa (eg. , atroee, 
aorjoa d o t h aero oeifara 
trataaat of da> 

enorta era baiat a b a to a t l o 

a a A U a (eg, , aatuqau* 
oaalog u d atraag aetioe dak 
oabtaraat) 

l a . a - l e , data, ae at la aaagy 
ta f ldoa ■ 

4b. a o u a d a u H r a a t a a t 
oWo a a n aeety 
eatable 

aoperata aaaoaary daaorajxioa 
of HEHltPprojacta ai i ju f . 
aooaa to extaraa] ceatraoter 

aa pnpafad opoa-so redact 
« * • eoataaaria of raarob i t 
K t C t t t b y e o o a t y ; 
epproaot ooald bo aaad la 
acWgaoejareJotraa 

■a i l l i i a re r faa ldaaoa ta i ; 
aoodiadata 

5. AdcMeaaaaftraadai 
Beaded 

aaada udade aero perfaraaace 
data tad leaa-eotjet; baser 
pre&t iceof aarteaoua; batlar 
aelkoea faraiiiiaTat r a i d a l 
atraagta of aoOa; batar 
feaadattaa daaua criteria: tad 
aapt aore: aauy a f l oa t 
aaada aaybabeyead NEHX* 

tlaatyraaaeaofaaai 
kfaraatleo fctleaiog 
aortbauoe 

USOJ aaata to aaa wark aaad; 
naaaaaji,atia pantadaakad 
lataUg to fat,aotaal froattaa 

aartateafco tod t o t toae 
gaaaogy; bread bud aebaao 
data; aaao paaaaoal OP5 
atabaa 

«. And. 
Mtau 
U l l l l l 
l a s t 

attend r » 

eaapratae 

aUaytfatab 
atroajaotk. 
ati lait t <t,a 
aaodaorodc 
a i a a H a f a 

vaahaleaade. 

Wrfrnieaaal 

3.20 



Table 3.2 (cont.) 

lopradaat (or aaajaaf 
daa aaart aaaTy 
ro tab le 

arato aooaary dacriptjoa 
f E H U prejaoa aeedej; 
oa to atfaraal eeetreetor 

a^o io l opo>tje report 
aaataarla of foaearcej fa 
Ctlllbyoooaqr, 
aot eoeld bo aad fa 

bab raojeal data oaten; 
b d a a 

5. Aitialleaafareraarjai 
Btodad 

eoede lootode aero ponoratooa 
oat tad loieraaatloa; batter 
pradktioa of aarUoaua; batter 
aaetaoda far aaaeaaUg feudal 
atraegtb of aetk; batter 
fcaoWloo dalta orilaria: tad 
Baca acrr. atay of leate 
aaada eay bo beyead NHHR* 

luaeVralaaoeefaeat 
Ufaraatlaa faOeaug 

W O J aatatt to aaa atari: teed; 
aauaaaVstloa tare t a j Uakad 
raafleg to utplaaaaat f to j raat 

aoctartoalre t ad&o t toao 
geology-, braad b u d aooBaa 
data; aaore panaaeaat OPS 

i . A r t daa roaerated by 
NEHftP raaarehat Bat 
t ' lB i r i cT faaaBaeabH 

aKtoraal raperta dUScoft to obeia 

oottproteaa eetaU aoteattoo 

dahya la raaaoe of oa t ( e g . 
atraag aacooa rtcardt): l a a n o 
pradaca ( e g . wotnafar coda) 
aad aore J-uaaa iBalli a aad 
tnaar l ro far oat aeon 

t a f l d t a tad a o J I i ; oatoattaoa 
aeUaamtaral aoajaaatt tad 
HCBnooaadboi l i ia»t ia i< 

7. P n r a a u a f 

raadactad 
loteraaly 

100X 

70X 

100* 

• 

MOOX ( a a t of 
watx nadad. tat 

' o t e ra l - l 

fc. Koearladtt gojet date to 
beard 

aaad bettor ae^cdobgia far 

ajpa are tpart ef tbaprooaa of 
tnwarnag raaeareb utopracctoK 
to aaMy raab ue proeajo eoakt 
badotrbtertalle cfmBtyof 

batatoBaolory t r t t t tar ia 
eeadad 

taad te odacele l e a l pataaan) 
( e g , aaalaar oa OW rlataarO; 
•aad dUeg wkk Bart ( e g , fa 
He QaXfaraeaaaalaaaoVBrto 
aat prjaribet far naaapaK r*o> 
CUilidaalforgauarlag 
e *■ -o « a a oo • * 
eaaKaTaB

a
aOOBa< BteeTo*o*Mapp s f p H D B C a O 

■Kr—Tr/ 

ttOkytmtxtmmltmmxUhmm 
faBeaMSMn aad TManj oaogncaao> 
bead r tw daa. bat roojoaal 
garloajo aapa; atlaa t ea 

| gtntiigatral oa t 

a . Kaoariedp fapa 
beard te 

traaaaxioa barejoao 
aaatb aetata* ead 
practkiag oaauoara 

«• Hear ar t naaauaf 
B t a r d a a j j a a t a o t 

prodaota tea) byaaaty 
garlnajtlafatalngdaoi. 
■eat; aaad by aba* Car 
toaug autacoolery: Fadanl 
kodigaaoiafarludaao 
cbaaioa 

tbaatAtytadraaoal lno: 
flood oootrol tad aanojaboa 

ejodbypebao ae/aatag 
tadoaejeraxioa ageala 

aaadaaarfag dacaacaa; 
eeocatletfaaibiidi; 
raaaarob ooaaactioB to cuor 

I t . Waotatadaddaaa 
roa roagb ta rd I 
bdtbjadat 

ooeaty ataloaVaa. naoaaoe 
a a e ^ n f a r f a a n l a a a 
tetaoasaareaaoaaaateet 1 

far COB, fatal j i i l . l ia by 
raat i-baoatjeetat 
euJaaarKtaoaaicel aoekera 
tadtbafcdory 

,_ 
taaacaaaeel i ' l l l i i i i 

Beta l BB | i aa l i | i o l 
attKetyaodoaoary 
eOcala. pabbo tat ty amfl. 
taKaartaataeaool 
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JOtaT^WWfJ* 

J . Kimball 
VS. Deptrlujttji of Energy 

D . Steptiarcaoo 
WcBUnghouee Stvtntiih River 

J . Talbot 
VJS. Soil Contemllon Service 

N 

S. Kupfarmui 
Rhonlde County, CtJUbtnJi 

R.H»wk* 
City of Saa Diego, California 

J . Hooper 
rUttfSwcrex>>rYrb!x 

U . EvUtcjUdltMalabMl data 
t o d t n a l r t o t t a o d l a 
your organnmtlonf 

ttroog motion data, tttoout

(loo enfcli ; tits rsaponts 
tootr, PSHA; GSO 
chtrnterbtlct; tumdirda, 
tmpiing technique* * 
tppQcttloot 

atitmldty c t t l lop ; geology 
<sd toopfaytlc* d t u (faehidlag 
rational toierrJcbtltrd mtpt) 

N E K cdrthquthj dttt ; tck

mto bazard eaajytot fordtxot; 
SCSmnual crrttTne national 
toBtnan hazard map 

fwWdrtttnao fawttigattfaii; 
regjinrttl tOBtltAttfonici; 
teknJdty catalog, crutttl 
ptccagatlon perarnotert; 
ovtb^ualt) aouroo rautmoterp 

AktjjMPrloto zono map*; 
County Sclamio Safety 
Berneott; USOS, CDMO 
pubQettlont for county; 
CEQAdtttUet) 

UBC, AlqubtPrlolo zono 

rational atlacnle btztrd mtpt; 
alletpodflc d t u obtained 
from oootuhtnu; Involved 
with tfctlra valuta ptnel fa 
BSSCeflbn 

l b . EtHmate how much of 
thb Information It 
supported by NEHRP 

G M S 5 0 X 
FSHA S 1025* 
GSO < 5075* 

uusown 

uuaown 

5075* 

5 0 * 

ixuaown 

100* for USGS mtloual 
hazard mtpt; <_ 5 0 * for 
ailoepecuV d t u 

2. OpInVwofajatlltyant! 
rtdtbiniyofNEHRr 
productl 

high, exoopt for rational 
teltuilc faezatn i". |^ that 
Deed to sksotportte current 
d t u 

t i xanub what NEHRP 
ppootortj iBlo'iatl fetanBO 
btztrd n t p t relltblo and 
good quality 

uncertain what NEHRP 
eposorl. OSCS data good; 
NEB providea good terries 

Ugbetjality ptloooeWridty 
.cku aad catalott 

confident It b good It If b 
poOeVfcVoCiwca 

rational tetanic btztrd mtpt 
good; tocntrlo rtffhrtitlrd 
Infonnttlon vthitbb 

for Pacific Northwest region, 
ttfrraalo oajtujtut not taad 
for national acaanSc btztrd 

3. Hew Bttlly available end 
retrievable «r* Ibtte 
NEHRP producur 

obtain dtu from pubUctllcnr. 
azd personal onrferts; 
faacrsgency Otiiiuttao oo 
Seismic Safety; Red Book 
tmfi'itit'co 

Ti.u.iM god am unties would 
bo helpful; rttoof iufijt HMtonrt 
on tvtutbfe productt; robvaot 
ttudice identified through 
publktlkrji sxtl contacts 

lllTITId t sd aaiaioieo WOUU 
r« helpful; ncfidf Iufot 11 wttfln 
on annHibk products; relevant 
studies kfcotlfied through 
publlcaiiont tad oonUeu 

obulm d t u from puHictllccs 
and persona] onri ant 

relatively good; needs CIS 
dtute t t 

no #f*"t^*; doon't uto 
NEHRP produett directly 

personal orcfartt uoodVil; 
ir/ortratuon tbould be 
cuttcttnntloo through tocccDctl 
toeietiee 

4. Aitntfaral SBki nowwr 

geology and tebnrfdry: need eodea 
and tttndtrds, good geologic 
mtpt; tits rerpoose mtpt t m poor 

rrrnrn xofoimtUoQ gcuerstod D* 
botae or by ccrjtrtaort; ratynot 
be twtfe of pctentltlh/ utefol 
NEHRP d t u 

leczooloiy bated oa available dial 
(e.g., toftwtre) could be 
nccvoved; tncretted «..t*'aMv«twg 
of fttih kat lont , Uttorkaj would 
oebelpful 

d t u noedt t ie tpeclito to reglco: 
need better ortjttnunte on Q, etfett 
drop, tnetMvavo velocity, 

ptkoKlmotoiy 

w**"'1 mora (oologic sttpptQfj 
acimlcity ctiiioftt 
mrifyfaacthfy tepdsfca oa Iocs) 
•cWmic activity 

□Bra tP0Lxf>aP eutb^uuD Is 5 io 
Dfefo Bay to hctwoo pubUo 
Biniroew; mon outreacfa tooco

cotonsotx afcftrntioo of len&f 
needed (o. |^ "durttlco" and *timo 
hiatory*) 

1 
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3. Htm easily avallakU and 
ratrrtvabrt a n Disss 
NEHRP producur 

obtain dtu from pubUcttlont 
and rational contacU; 
Erjtertzcncy Corrtnltlee on 
Seismic Stfcty; Red Boole 
cotucrcoces 

Indexes and tuutuatlul would 
be helpful; needs bfonnttion 
on available products; relevant 
■tudiot Identifled through 
pubUcttlont eral contacts 

indexes and turnmaries would 
be helpful; needs information 
M avalltbls products; relevant 
itudles UenllAed through 
ajblicallons tod oonUctt 

tbttint dtu from pttSuVstlons 
aid personal conucu 

oUuvcly good; needs GIS 

o etymon; dootn'l uae 
[EHRP ptoductt directly 

crtonal ccnucu ttaded; 
iformttion should be 
jocmfatlcd through technical 
Kitties 

4.. Additional deU needed? 

geology and seismicity: need codes 
ml standards, good geologic 
maps; tito rcaponso maps sro poor 

iwrildi Information generated m* 
bouse or by contractors; may not 
be awara of pokntlaUy useful 
NEHRP dtu 

tecrBology bated on available chu 
(o.g., software) could be 
Improved; ineteasod tatlmtt tilling 
of fault loottiont, Uttories would 
bo helpful 

dtu needs am specific to region: 
need bettor ooottnUDts oo Q, stress 
drop, thearwsvo velocity, 
raiecoeiamology 

f " . more geologic mapping; 
seismicity cauloft; 
â aeldyAnonthiy updates on loot! 
teitmic activity 

need modertte earthquake bSaa 
Diego Bay to Iacrcaeo public 
awtronett; more outreach to noo> 
tocrrnctl doculorjmabsrs 

ootnmon definition of terms 
needed (o.g., 'duration* and "time 
history') 

■5. ArsdmU|an«rsi»dby 
NEHRP researchers not 
avalltbls? laanunutabJs 
form? 

unswam of any preoieros; 
fau*ormation dittc^mmttioa on 
NSF/NEHRP tide not as effective 

unawam of dtu unless h b 
publUhed 

suspects daU evalltble for 
buOlings, but not lifelines 

USGS not rebating some dtu in a 
tluairy manner; need ilia laiil^^ 
for input fato susy pttns 

una two of any problcma 

tsaawaro of any problems 

does not know 

(, Percentage of 
analysts conducted 
Internal lyf 

90* contracted; 10* n

bouse for conflrmttlon 

30* 

by number of sites, 90* 
iahoote; for larger 
structures, 70* 

2025* 

0* 

0 * 

> 9 3 * 

7. Do you male* dtdtleos 
ac rscerfunenoatlore] 
regarding hazard 
mlUpuoo? 

yes, which czartctcrbtatioa 
stndiea to be rrnrfirtM, con
currence mretuhs, aocept/ 
reject input for design and 
rrrrrrllttlm/retrofil studies 

... 
cWJpi. »rci.TfWtVo of 

rathes ultimate dodtion 

yes, writet doctirrnts oa 
rwncvB) artl procedures to 
mitigate otrthqutto htzatdt 
that mutt be foDowed by SCS 
staff 

cf frouod motion* (obowed; 
deckles* on priorities for 
wo* activities 

yceta WnHnu perm ft 

for ocunty had tao dockloc* 

yes. ouijdj5*ej permit 

for city had tuo dnrhkiTS 

oabazaid ^^t^Wt. ftdiirta*'*! 
fccUity owoets 

brtwsm NEHRP product. 
andthessBt^octsjoa 1 

dm cod hmri taalyaot: state 1 
of.raw.edpfa»cfe*lfle 1 
oaaxaxiiy not reflected on 
build maps 

htxaid toalyaea tad cod we; 
potecdi] exkts for mUiate, 
tfaould bo taa3axxo en late of 

gap between products aad | 
need.: amlyit amy aot ftilry 1 
oonieaor h apart on cod vtcti 
data t«hetor any not collect 
moat laefLd data; cartful 
^tarant ■***» aeedod; data 
pxberen aad baxaid tailyiU 
sbaild taHc with end mat 

aOOd tO SOCtteCfeaeO llWOWtataLtlBt 
fa IlkEac* ana 

needs toon iiJufliaBtioo on 
NEHW studies 

bt*ter sources of data (or 
fpdopc nupt Bfâ ood 

cities tad ccuaie* typically five 
yeantx&ad; jwTrtlclans tad 
cttneci need to bo educated 

caateegm/saiXEty needed for 
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Table 3.3 (cont.) 

Interviewee 

J . ITinsr 
Ventura County, CtEforntt 

C. Nelson 
Salt Lain County, Uuh 

MKHynes 
LU« Anny Corps of Engineers 

L. Von Thus 
VS. Bureau of Reclamation 

T 

D . BalknUn* 
KmocdyJcoJct, Seattle 

J . Christian 
Stone * Webster, Boston 

l a . Earth o,uak»*elated data 
and analyses used In 
year organ (ration f 

geologic Information in 
USGS, CDMO publications, 
private consulting reports 

geologic and sebrrdc hazard 
information for region 

seismicity catalogs, strong 
motion data; do not use 
rational seismic hazard maps 

seismicity catalogs, strong 
motion data 

USC and local d t u 

observstlonal dau from past 
cculhquatea; hazard maps if 
available (ground ftlluro), 

sebmtctty cauuoguea; strong 
motion records 

Ik. Estimate how much of 
(his Information H 
supported by NEHRP 

< 1 0 * 

> 9 0 * 

very little 

much d t u 

unknown 

largo percentage 

much comes from NEHRP; 
also, much prodates 
NEHRP 

2 . Oplnat) of quality ane) 
rofkWltly of NEHRP 
products 

good; some studios vtlidited 
later by consultants 

very good 

rotaonabry good, tuiait 
opinion approach may aot be 
appropriate; many models 
aot wrined 

tcceralh/ reliable, but aot 

very llmhed d t u for Alula 

jnforrnttinri b not complete 
and not anVqiietn for design 
of pipelines 

fairly good; some poorer 
quality traryaoa come from 
national bhs 

3 . Haw easily available and 
rstrlewMe are these 
NEHRP products' 

cot good because County cant 
afford to buDd a library; seed 
c&Eae retrieval, nest 
NEHRP products obtained 
from personal coutscts 

esaHy svallible; preprints 
obtained from pezsoou 
contacts 

SCoalQaiClty SjOOdj StfODf 

iTsOnon dataaet baa problems; 
need persoual onrcscti to get 
recent Bofonrafyan 

seems to be available to 
ssMmologlsts, but cogloeors 
aad cuer end users may bave 
difBcuhy oktoktet 

l̂»Fl aploartlroet 

very limbed data for Alaska 

aot generally available; need 
to depend en personal contacts 

tcoeriJJy easy to get; Strang 
motion records nngat not bo 
processed correctly; aeed to 
•peed tap preceding sad 
iinprDW xxaiiMiuty 

4 . Additional d a u noededt 

aeeds accurate oaxard msps 

aeeds new mlcroconttlcn maps for 
ground »baHnf sad Kragfrrtkn 
potfrtalg private borehole data 
rixxild be laootporsteJ into local 
m n database 

accurate aad fynniltitiw earcV 
quale predkticnt; residual 
streotth of sands, silts, wed 
gravels; better criteria fcr dyiitffilo 
load capacity of deep foundations; 
better sad ynfapor lacitieOus for 
gecsoccKacal site ■***r**̂ w**Ti"rf*i 
verified analytical models and 
wm**Jittrcn wwivvia 

fault aad aearalo source data are 
Incajn îfcae or act fully ■urarnar

Bed for many regions; need better 
criteria for flqtgfrctkn of trawls, 
noed more strong ny^ppfi records 

need local bazajd maps for 
oAacborajo region 

need more UOJAO faction mspplng. 
aeed neSgnitude aad djttribuuon of 
ground failure dispoBKenxoci{ need 
oiaxinaan tntf/stuno aad recur* 
reooe fa*exvals for catfthquttoa la 
Pacific Norths** 

ItiformBiion pxenXty tvtikbfebut 
publication taltcs time; Mreng 
motion records could be icoprowd 

i 

Ifr 
Ids 
Obtl 

z 
too 
Info 

yosr 
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Table 3.3 (cont.) 

1. How sul ly available and 
retrievable ere theee 
NEHRP produetaf 

ot good because County can't 
fford to build a library; need 
ntine retrieval; most 
IEHRP products obtained 
rom personal tea tacts 

tstly available; ptrprlrts 
ctslned from personal 
ontscts 

ilsmldty good; strong 
lotion dittoes, baa problems; 
sod personal contacts to got 
looot Information 

ems to be available to 
ismologlsu, but engineers 
d other end users may have 
(Acuity obtaining 
formation 

ry limited dau for Abate 

depend on personal contacu 

xraOy easy to got; strong 
lion records might cot bo 
wotted correctly; need to 
ad up processing sad 
prove uniformity 

4 . . Additional data needed 1 

needs accurate bizaid maps 

aeeds new ariCTCccntlion maps for 
ground sbalrfag tad Ilojuelacticn 
pc4entisl; private borehole data 
ibould bo laeomortted Into local 
map database 

accurate aad quiiiJtatlva eartb* 
quale predlctkni; retlduil 
ttreagtb of weds, flits, sad 
gravels; better criteria for dyasmlo 
load capacity of deep farrftlWis; 
better tad cheaper methods for 
geotocfarocal alto characterization; 
verified taalytlcal models and 
rtataooiition rnctheds 

faith aad aetimic source data are 
bccmplele or aot fully futaroar

tzed for many regions; aeed better 
criteria for Uquaiacuon of gravels. 
neod more strong motion roooms 

aeed local hazard maps for 
Anchorage region 

need more Uoue faction mapping; 
need n r r 1 " ^ «ad dittributlon of 
ground failure dlfpUcemeols; need 
t¥»«¥irnitiw magnituae and recur

rence Intervals for esithfylra fa 
Padfio Northwest 

Information generally available but 
publication takes time; ftrong 
motion records could be Improved 

5. AradeJatoneraUdby 
NE1IRP researchers net 
avallabttr l a aa unusable 
formf 

• 

If relevant Information Is 
IdrrtlnVrl, It tatually can bo 

more transfer of mformatlon is 
needed, particularly to thoao 
remote tram the ftutRP program, 
such as h Alaska 

need reaps in GIS format; NEHRP 
too ttow b releasing maps snd 
information; product may be 9 5 * 
oornplcle and not rckeeed for 
years 

' 

C. Percentage of 
analyses conducted 
Intsrnallyf 

OS 

high * , mostly using 
NEHRP funds 

W* 

90* 

varies, building 100%, 
ether 6 0 * 

«0* 

SO* 

7. Oo you make derisions 
or rsoBtnmendsJesrts 
rssardlnf Mxartl 
ralUptleof 

yet. building permit 

on county land use dodilans 

yes. buiVitng penalt 

on county land use decisions 

yes, group decision by WES, 
technical asocstors. tad Corps 
District 

yes, withm USSR, w« make 
decalont 

some maefiiii'tpsi owners with* 
out tecUaacal expettase are 
puchmg for CsOginoer to tarn 
legal respoitibiDty for 
decisions 

incorporate tatugauvo 
treasures m design; client aad 
regulators weigh those with 
pflOjIyrT OOnitT*!!^** S S I eaaSjBB 

cedsicoi 

w e m t l s fTA'iTiTn .tanaucos, 
ciipnt aad reguiators f f l p 

«. Gaasraknoerledte H 
bttwton NEHRP predoctt 1 
t ad that* products yea 1 
uttf J 

Iccti fafomtticn on crurttl • 1 
structure snd tectonic setting; 
trsntlstica of data into tlgmfl

canoo to hazard evaluation 

better ttound tbsHng tntryslt 
tbaaUBC; bsacbing buUlittg 
cinrisls irnporleoco of onforco* 
meat; develop uniform rules 
betwen jurisdiction 

see aatwer to Qtxatioa 4 

act familiar enough with 
NbriRP program to connect 

hazard maps for Aacihoragp and 
ether nonpriority area*; local 
tialttiag worlobop* for men; 
Oct fcfTTnTa>y **rwij*% w i t h 

NEHRP program to note 
specific gapa 

develcpoaent of better databases 
and methcdolopes; less 
cn^tsssis on sornhtfeaind less 
models until baalc iofonntticc 

many analysts too heavily 
Involved i s uncertainty, pn> 
cbdng unreal results for low 
ptwbtbflity ■pr^katfecs, best 
estimate most robust 
feifcrniatfion 



Table 3.3 (cont.) 

Interviewee. 

W . Savage 
PacUlo Gas and Eloctrlo 

C B U p p 
Elcctrio Power Rcoctrch 
Institute 

J . Gates 
Csllfomla Dcotrtmect of 
Transportation 

D. Cation 
Cotton-Beiand Aatodslos 

X 

P. McDonough 
Mountain Fuel Suppry 

EMUnno 
Kkmfelder, h e . 

Y 

l a . rUrwquaka-raatud data 
and anajytet used la 
your orsajilzatlent 

ill avtlltbie mtp-btacd d t u 
(liquefaction, itcpe tubUlty, 
tile response); seisnsc hazard 
tctjvaot fa Uterttum 

sH types of geologic aad 
seismic iraormttioo 

ienportant itruoturot rooeive 
dcauiuilulsuo tad probabillstio 
bazaid asseatrnonts; arauyses 
of ground motion and site 
smpUnceuon conducted 

eelemkhy, ftuK locations, 
other geologic data 

tile teismtclty, fault locttiont 

many tourcos of dau: FEMA 
yellow boots, EERI sad 
ASCE pubUctuont, UBC, etc. 

eajtheajalavritic typo 
prognunt, UBC, hazard mtpt; 
some from CDMO aad some 
from USGS 

seismicity information for 
Safety Dement, rules for 
URM building retrofits 

l b . Estimate how much of 
this Information It 
supported by NEHRP 

unknown; could be 30-70*7 

83* 

unknown 

unknown 

unknown 

unknown 

probably large pereeotage 

2. Opinion of quality and 
reliability of NEHRP 
products 

studios don't meet needs of 
PGandE end users; H ia 
usually teceatary to Interpret 

moderate to high, but b e t of 
quality control; strong 
motion nttttot fntgm-oasd; 
attenuation modeling sad 
hazard map unoortainties aot 
dearly staled 

aot familiar whh NEHRP 
studios 

art: familiar with NEHRP 
studies 

a* 

practical products and guides 
am good aad useful 

need to understand 
assumptions nrininn maps fa 
NEHRP provisions of 

believe H Is very good 

3 . How easily avallabk aad 
wtrisvaMsara thas# 
NEHRf predi»cUT 

could be Improved; staff time 
and aaoney required to trade 
NEHRP products; Index (e.g., 
G15) with geognpbk location 
information would be useful 

variable; earthqutto dataset 
good; Hme strong motion 
data unavailable; USGS 
should work with NOAA to 
provide repository for strong 

uniform corrections 

no opinion; needs faronaation 
on NEHRP 

no opinion; doesa t use 
NEHRP products cSrecth/ 

good; '*'y*^"rt on personsl 
contacts at USGS, CDMG 

lafonaatlon Is available for 
(hose involved fa the program 
through professions! orgtaI~ 
zaticna or personal contacts 

genetallly available and useful 

don't uso products; win have 
GIS using Aittmfo fa future 

4 . AddltlomI data nssdsdt 

program not adequately focused fa 
data gathering, saslysis; aeed 
prograUnHutven study; current 
program Is Pl-driven, not goal-

dense a m y data; aoU dvnsmlcs 
and aoQ response Issues should 
haw higher priority 

f villiiiV, evahMlVWloss studleato 
ssslst fa retrofit declsicns (cost* 
benefit, risk aeseesment, 
qu-atllVation of building fcapoc-

cities want oonndonoo that con* 
stiuction standards for critical 
faculties are aacesssiy and 

more on Bojuofacticn, intense 
ground *™"wgi strong taotion 

pipe performance fa eaAhojuasoe, 
penormmoo of structures snd 
components fa moderate-sized 
earthquake 

more research needed onsonsi* 
tlvity of estimated ground motions 
to input asumptkns; on K-faclocs 
snd w tuning performance 

locatlcna of active fauha fa area 



Table 3.3 (cont.) 

). llow easily available and 
retrieve.bit i r e these 
NEHRP products' 

rouM bo Improved; staff time 
tndrnoney required lolrsck 
■JEHRP producu; index (e.g., 
3IS) with geographic location 
nformttlon would be useful 

nibble; earthquake dautet 
tood; tome strong motion 
ItU unavsllsble; USGS 
hould work with NOAA to 
irovlde repository for strong 
taction d t u , sad make 
auform corrections 

a opinion; needs information 
nNEHRP 

o TT™*"*; doesn t use 
[EHRP produots directly 

cod; fV^niVia on personal 
Meets at USGS, CDMO 

ifcrmttlon It available for 
ceo Involved In the rjrognm 
sough jiiMnotlriBl organs. 
ttlans orpenonsl contacts 

zjjraJDy available and uaelul 

n ' t uae producu; will have 
IS wing Afcmfo b future 

4. Additional data needed? 

program not adequately focuaod in 
dau gathering, analysis; need 
programdriven study; current 
program it Pidrivcn, not goal

dense srrry data; soil dynamics 
and toll rtopouto issues should 
have higher priority 

WCTOtmc ovslustlon/loss tallies to 
assist In retrofit decisions (eott

benefh, risk sasossinuut, 
qutntlfictllon of building bnper

dtios want eyttfldonoe that con

struotion sundarda for critical 
faculties are ntiowtary snd 
adequtte 

more on llquentction, intense 
ground sntllng, strong motion 

pipe r^'.f'nii'.'f ** fas oarthquttns, 
pcTformanoe of structures sad 
components fas moderstosized 
oarthratslrs 

more research nftiV.cl on aensl* 
tivity of ettimated ground motions 
to input asumptions; on Kfeetors 
and bttilnmg petfofmenoo 

locsllons of active fsuhs b s m a 

5. AM deia generated by 
NEHRP resetrchers not 
avalaNer In an unusable 
form* 

Information avauablo snd ucabfe 

goopbyslcal dataseu difficult to 
obtain, may be difficult to use 

needs to know what daU have 
been goneratod 

no r̂*"*^w 

ir/ormatlca avaDabfe and usable 

if relevsnt Information it 
Identified, it can be obtained 

If relevant information It 
[detained, k can bo obtained 

aot that we know of 

& Percentage of 
analyses conducted 
Internally? 

JOS 

1 5 * ; g j * contracted out 
but managed mbouso 

goal is 8090). 

1SS 

OS (closely review 
oontrator work) 

90S 

90S 

OS 

7. Do yon make decisions 
or recommendations 
retarding hazard 
mltlgatlonf 

yea, mchrlTng oefTmng 
gtaaelinos for hazard 
evaluations fc* existing 
buildings; decisions an 
continued cccupency; 
priorities for funding 
esrthqusko mitigation 

yea, 4050% of EPRI effort to 
develop codes, guideline* to 
lii^ii ■ ■ r ' o codes, e t c 

yea, design sad retrofit 
decisions 

yea, for pubBe buildings 

' yes, dam safety and design 
parti ii a us 

yea, docsnont on seismic 
nYelgn and retrofit for 
company racUilice 

tiona for hazard tradyaee and 
input design values; owners 
aad regulators zoako final 

yes; URM ordinance, safety 
ciernent of general pita 

8. Gaps In knowledge U 
botween NEHRP products 1 
and those products yea 1 
user | 

see answer to Question 4. 

EFRI/utilitiea n u t develop 1 
products for their particular 
problems; NEHRP could 
improve dsuscts aad analysis 
tools 

ooncem that some users do not 
aooquttciy isndertund 
tnoBzsag/UBo of some products; 
overemphaait on probabilistlo 
approaches and not fin* *grt on 
worstcase scenarios 

trantausg axomcal repctte faito 
bmguago for laymen 

information on Squefiablo 
sediments 

getting hnormttioa to 
rtvarrrroVal industry leaders 

NEHRP needs to he more 
seositivo to utea and abuses of 
information hproduooa (e.g., 
estimates cf low probability 
ground motions maybe 
unreauttic) 

see answer to Question 4 
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4. USER NEEDS 
IN THE BUILT ENVIRONMENT 

4.1 DEFINITION OF THE BUILT ENVIRONMENT 

The definition of the built environment could be considered as everything related to the urban 
infrastructure, including buildings, facilities, and lifeline systems. For this Assessment, the Built 
Environment Team (BET) primarily focuses on building construction, or buildings, and lifelines. The 
definition of a building is straightforward; it includes architectural design, engineering design, 
construction, and use of the building. Lifelines, according to the American Society of Civil Engineers' 
Technical Council on Lifeline Earthquake Engineering (TCLEE), are infrastructure systems and facilities 
that provide services vital to society, including: 

• communications, 
• electric power, 
• gas transportation and storage, 
• liquid fuel transportation and storage, 
• sewage, 
• transportation including ports and harbors, and 
• water. 

4.2 IDENTIFICATION OF SELECTED USERS 

The Built Environment Team established a process for the identification and selection of key collaborative 
and end-users for interviews and a mail survey. For the built environment, collaborative users include 
professionals dealing with planning, design, and construction of the urban infrastructure, including all 
buildings, facilities, and lifeline systems (e.g., researchers/ educators, architects, civil engineers, 
structural engineers, industrial engineers, urban planners and designers, professional association/institute 
officers). End-users are those associated with regulatory aspects, implementation, and decision-making 
for the built environment (e.g., code and standards promulgators, building officials, building inspectors). 
Lifelines would fall into both categories because of the diverse functions within the lifeline system. 

Resource lists used for the identification of key users by name and location included the principal 
documents listed in Table 4.1. 

The seven resource lists (shown in Table 4.1) provided by the BET included a pool of 4534 potential 
names to be used in the selection of key persons for interviews and mail surveys. This number was 
reduced by eliminating (1) those practicing in seismic zones 0 and 1 of the Uniform Building Code, 
except for lifelines, and (2) any names duplicated in the seven lists (i.e., persons were counted only 
once). This reduced the general pool by about 25% to 3400 eligible names. With respect to lifelines, 
persons selected included consultants and operating company personnel in systems having operations in 
seismic areas. 

Next the team developed a flow diagram, shown in Fig. 4.1, that highlights the flow of information 
(transfer of knowledge) in the built environment from research to implementation. Coincidentally, this 
flow diagram can also be considered as a representation of the flow from the most collaborative user 
(often a researcher) to the one who uses the information the most (the implementer or constructor) of the 
built environment. 

4.1 



Table 4.1. Resource lists for identification 
of key users and interviewees 

No. of names 
Document listed 

EERI Roster 1993-94 1913* 
EERI Conference/Annual Meeting/Symposium 707 
Participant Lists 
American Institute of Architects/Research Council Seismic 159 
Design Seminars Participant Lists 
AIA Profile Directory List 391 
NIBS/CCB Private Sector List 709 
CUSEC Participants Listing 140 
ASCE Committee/Division Member Lists 515 
(including all lifeline categories) 

Total 4534 
•Regular members only. 

Using this flow diagram as a guide to match with the shortened resource list of eligible candidates, the 
final selection was made of key persons to participate in the interview and mail questionnaire surveys. 
Interviewees were selected from each resource listed in Fig. 4.1. 

The names of 65 interviewees who participated in the telephone interviews and scheduled one-on-one 
interviews, including 116 persons to whom survey questionnaires were mailed, are included in Appendix 
D. 

Persons interviewed by telephone and by face-to-face contact were primarily experienced, knowledgeable 
persons in each category (user and collaborator) with recognized skills in their field. Persons to whom 
questionnaires were sent primarily represented typical practitioners at all levels of seismic risk. They were 
asked to provide a list of their needs. In almost every case, needs cited by this mail survey group 
concurred with needs expressed by the interviewed group. 

4 3 PROCESS FOR INFORMATION GATHERING 

In the development of common approaches, strategies, and methods of data collection and to solidify 
findings, the Built Environment Team met on three occasions for results analysis, discussions on progress 
made to date, and for coordination purposes: 

• July 11, 1993 Boulder 
» September 8, 1993 Washington, DC 
• September 15, 1993 Denver 
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Fig. 4.1. Flow diagram of built environment information transfer 
as a basis for data collection. 
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The steps used in data collection, information analysis, identification of findings, and the development 
of recommendations for this study included: 

• examination of background reference literature; 
• identification and selection of key users and interviewees for interviews and a mail survey 

questionnaire; 
• data collection by 

— telephone and/or one-on-one interviews of selected key users and interviewees; 
— written mail survey to an additional list of key users and interviewees as a cross-check on 

interviews; 
— interviews at selected earthquake engineering meetings; and 

• preparation of interview and survey/questionnaire results. 

The Built Environment Assessment Team established common themes before beginning the data collection 
process. Those themes were integrated under several categories to allow interviewees an organized 
expression of their needs and problems related to seismic design and construction. Those themes and 
categories are: 

1. Process assessment: 
• knowledge creation, 
• knowledge utilization, 
• education, 
• interactions, and 
• administration of programs. 

2. Status of needs: 
• needs now adequately met, 
• needs that could be met with more effective use of existing knowledge, and 
• needs that require new knowledge. 

3. State of practice: 
• products of research, 
• codes and standards, 
• design and construction, and 
• technology transfer. 

4.3.1 Background Reference Literature 

To develop an appropriate data base against which to measure advances in earthquake engineering, more 
than 100 publications were examined. Of these, 38 were selected for further review and study (these are 
included in Appendix B). The National Research Council publication entitled Earthquake Engineering 
Research—1982 (also referred to as the Housner Committee Report) was of particular interest as a 
resource document. It provided a baseline for comparing data compiled from key person interviews and 
mail survey forms of Phase 3 of this study. From this comparison it was clear that many substantial 
breakthrough advances and accomplishments in earthquake engineering and NEHRP have occurred within 
the last 15 years. 

Another significant document used in this study is Participant Responses: Workshop on Directions for 
NSF Earthquake Engineering and Earth Science Research in the Next Decade (Jirsa, 1993) in which more 
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than 125 interviewees identified recent important NSF research developments and recommended broad 
topics of research for future activities. Each workshop participant listed the number of students or 
coworkers associated with their NSF earthquake-related research over the past 5 years. As the 
questionnaire provided an objective appraisal of NSF research efforts in earthquake engineering and earth 
sciences, it became a resource document for the Built Environment Team and was used to compare user 
needs from the NSF responses with those of this effort. 

4.3.2 Data Collection 

As discussed above, the approach used in data collection involved four methods: telephone interviews, 
one-on-one interviews, attendance at respective earthquake engineering meetings, and mail surveys. 

When collecting data from the 181 professionals identified in the two built environment areas of buildings 
and lifelines, the BET further subdivided the professionals into three categories: (1) architects and 
engineers of buildings, or designers and consultants, referred to herein as A/Es; (2) building owners; and 
(3) lifeline engineers and operators, referred to herein as lifeline E/Os. Table 4.2 summarizes the method 
of data collection. 

Table 4.2. Classification of data collection methods used 

Type of method Number of interviewees 

Telephone interviews 65 

One-on-one scheduled interviews included above 

Personal discussions at earthquake engineering meetings included above 

Mail questionnaires 116 

Total 181 

4.3.2.1 Personal and Telephone Interviews 

The scheduled one-on-one interviews and the telephone interviews were intensive. The interview was 
prescheduled when possible, so that the interviewee would feel comfortable in taking the time needed to 
give detailed explanations in his/her answers. 

Depending on the interviewee's available time, interviews ranged from 35 minutes to 3 hours. Of the 
shorter interviews, some interviewees followed up their comments within a few days with extensive 
written statements and observations. 

To develop uniformity in the types of questions to be asked during the telephone interviews and 
one-on-one scheduled meetings, and for continuity purposes in assessing results, responses and views 
were requested on items outlined in Section 4.2 and grouped according to the following topics: 

• use of available products in practice (i.e., the state of practice), 
• progress of earthquake preparedness (i.e., process assessment), 
• product and knowledge needs in earthquake practice (i.e., status of needs), 
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• recommendations on future directions and areas of focus of NEHRP programs, and 
• suggestions for improving existing processes. 

43.2.2 Role of Earthquake Engineering Meetings and Workshops 

Attendance at earthquake engineering meetings and workshops around the country gave opportunities for 
collecting data not covered by the telephone interviews and mail survey. Attendance at meetings by team 
members enabled them to obtain comments from groups of people and allowed placement of data in 
relevant perspectives. A sampling of the meetings attended and used for professional development and 
data collection purposes by members of the Built Environment Team include those shown in Table 4.3. 

Table 4.3. Sampling of meetings attended 

Meeting Location 
Date 
(1993) 

Workshop on Directions for NSF Research in NEHRP 
American Geophysical Union/FEMA Meeting on 
Earthquake Hazard Public Education Program 

18th Annual Hazards Research and Applications 
Workshop 

NIBS/FEMA Meeting on Loss-Estimation Methodology 
Development 

Technical Briefing on the Hokkaido Earthquake of July 
12, 1993 

NSF Meeting on Seismic Repair and Rehabilitation 
Research Program 

ASCE Technical Council on Lifeline Earthquake 
Engineering Committee Meeting 

U.S. Natural Hazards Symposium 

Washington, DC 
Boise 

Boulder 

Washington, DC 

San Francisco 

Washington 

San Francisco 
Seattle 

Washington, DC 

June 
June 

July 

July 

August 

September 

September 
October 

November 

43.23 Mail Surveys/Questionnaire 

Three separate mail survey forms (questionnaires) were prepared to conform with the three categories 
cited in Section 4.3.2. Development of these survey forms went through three iterations before the final 
formats of 16 questions for A/Es, 20 questions for lifeline building owners, and 22 questions for lifeline 
E/Os were ready to be sent out. These questionnaires are included in Appendix F. 

The 116 mail questionnaires were sent across the country to the three types of users that included these 
organizations and specific technical areas: 

• large architectural and engineering firms; 
• medium to small architectural and engineering firms; 

4.6 



• urban design firms; 
• constructors; 
• lifeline systems: 

— communications, 
— electric power, 
— gas systems, 
— liquid pipelines, 
— transportation, 
— ports, and 
— water and sewage. 

An additional mail survey was conducted by two members of the Project Lead Team for publications. 
That survey gathered results from owners and designers representing 24% and 62% respectively of 
interviewees, and therefore focused on groups similar to those surveyed by the BET assessment. The 
findings of both surveys are in agreement. The Lead Team survey dealt with greater numbers and 
provides a statistical basis for categorizing results based on available documents. The BET assessment 
provided interviewees with opportunity to define needs and allowed presentation of discussions regarding 
the basis of needs. The results and an analysis of the Lead Team survey are provided in Section 8. 

4.4 RESULTS OF INFORMATION GATHERING: IDENTIFICATION OF USER NEEDS 

This section deals with the results of information gathered to identify user needs. The material will be 
presented in two parts, results of questionnaire responses and discussion of needs resulting from 
interviews. 

4.4.1 Questionnaire Results 

As noted earlier, the purpose of the questionnaires was to verify data collected in the interviews and to 
receive data regarding attitudes of typical users in the built environment from around the country. Of the 
116 questionnaires mailed, 25 A/Es responded, 6 building owners responded, and 26 lifelines E/Os 
responded. Thus, 57 total responses were received, or 49%, which is a very high response rate. 

In general, responses on the questionnaires agreed with information obtained from interviews, with 
significant agreement in certain areas of concern. No new data were uncovered from the questionnaire 
results. 

Responses from A/Es were obtained from all sections of the United States and represented UBC seismic 
zones 2 through 4. While most A/Es' objectives are to ensure life safety (24), a large number provide 
designs to ensure functionality (15) and minimize property loss (13). All 25 A/Es believe that seismic 
design issues should be included as part of State Board Professional Licensing Examinations. 
Approximately half of the A/Es attended universities in which seismic design was offered in the 
curriculum. Most designers use NEHRP publications to assist design, and they attend technology transfer 
sessions on a regular basis, that is, at least twice a year on the average. The majority of responders 
requested more technology transfer for applications of planning and design. 

While most A/Es expressed needs that were related to the processes associated with NEHRP (e.g., 
continuing education, better design guides, more specific code provisions), relatively few suggested 
specific technical needs (e.g., tunnel design, structural joint accommodations). A summary of the 
questionnaire results is provided in Appendix E.2. 
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Six questionnaire responses were received from building owners. Summaries of these questionnaires are 
also provided in Appendix E. Responses from building owners were obtained from Puerto Rico, 
Missouri, South Carolina, Tennessee, and Washington. Responses were received from industrial, 
commercial, and public utility companies. The geographic U.S. distribution of companies included the 
Northeast, Southeast, Central, and West Coast and represented users of all existing model building codes. 

In every case, building owners believe that a major earthquake represents a threat to their facilities, 
although hurricane and fire were considered to be greater threats in some areas of the country. All 
building owners believe that life safety represents their greatest performance objectives; however, a 
significant number also believe a need exists for maintaining functionality and controlling property loss. 

Only one building owner specifically requested improved lifeline technical information, although several 
owners suggested improving the availability of information related to earthquake resistant design. 

Twenty-six questionnaire responses were received from the lifeline E/Os. Summary responses of this 
questionnaire are provided in Appendix E.2. Those responses represented the following lifeline systems: 

communications (7), 
electric power (2), 
natural gas (2), 
oil pipelines (3), 
highway (7), 
port and harbor (1), 
water (8), and 
sewage (4). 

Responding lifeline E/Os operated in at least 1 to as many as 13 states. One communications lifeline 
operator, however, has facilities in all 50 states. The distribution of responding lifelines ranged from the 
Northeast (1) to the West (15), including seven from the southeast, and five from the Central United 
States. Typical model codes [UBC, Building Officials and Code Administrators Association (BOCA), and 
Southern Building Code (SBC)] are used, including special provisions such as AASHTO and NRC 
provisions for nuclear power plants. 

Seventeen lifeline responders consider earthquake to be a major threat, while seven believe earthquake 
to represent a moderate threat, and two believe that earthquake poses no threat. Ten responders believe 
that other hazards represent a greater threat than earthquake. Other hazards include flood, high wind 
(hurricane and tornado), volcanism, fire, construction processes, and landslide. 

Of the 26 lifeline responders, all consider that maintaining functionality is important with life safety, and 
21 consider the reduction of property loss also to be important. Maintaining service during and after an 
earthquake is a fundamental requirement of lifelines, and responders believe that performance 
requirements will be expanded in the future. 

Responses to questions 6, 7, and 9 (summarized in Appendix E.2) indicate increased activity in recent 
years to improve seismic resistance. That activity includes retrofit, improved planning, and adoption of 
emergency procedures. The lifeline responders indicated that good use is made of NEHRP's wide range 
of information and knowledge to assist in seismic design presentations in publications, seminars, 
workshops, and available guidelines. 
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Needs expressed by lifeline responders are consistent with those expressed by interviewees. The majority 
of responders requested more technology transfer in the form of workshops, seminars, and special 
conferences. Also requested were guidelines for design and implementation of design codes and standards 
for lifelines. At least one responder requested continuation of the work of NEHRP. 

4.4.2 Interview Results 

The assessment team performed analyses of interviews through a series of meetings and telephone and 
fax exchanges, as described in Section 4.3. 

Even with the advancements made in the development of higher degrees of interdisciplinary involvement 
in earthquake engineering, many researchers and design professionals agree with one user who responded 
that NEHRP "is not going anywhere until complete integration of social and economic components takes 
place" with design objectives. In other words, a solid integration is needed among disciplines, rather than 
simply an involvement of social and economic considerations in parallel with each other. The rationale 
behind this response is that the built environment user (e.g., client), when faced by seismic safety issues, 
always asks, "How much will it cost?" The bottom line, then, in end-user acceptance of proposed 

* earthquake engineering solutions will continue to be driven by the question of cost. 

Disciplinary integration, assimilation of new technologies, and derivation of cost-effective methods are 
essential to success in reaching principal earthquake hazard reduction goals. According to the interview 
responses, new technology can never be assimilated quickly and effectively without the realization of total 
integration of involved groups in the development and implementation processes. As pointed out by one 
interviewee, one approach to knowledge transfer that was considered important to researchers but that 
no longer exists is the University Consortium of Earthquake Engineering Research (UCEER) where, at 
annual meetings, new technologies were brought to the attention of the design professions for rapid 
assimilation and use. 

Interviewees indicate they still see gaps between the state of the art and the state of practice (e.g., code 
provisions) in many areas, particularly in small jurisdictions when compared to large urban centers around 
the country. As stated by one interviewee, "The small guy doesn't know what to do." To get new 
developments folded into practice sooner, research results need to be made better known and made 
available more rapidly. One approach, which became evident from the interviews, would be to encourage 
or support research that demonstrates an ability to carry the process through to implementation. 

An observation frequently made in the interviews was, as expressed by one interviewee, that while much 
of NEHRP's "materials and products, including new knowledge, is available, it is not being 
systematically applied." As an extension to this viewpoint, it is perceived by some users that appropriate 
information is not reaching target groups; that is, it is not getting down to public policy makers for 
implementation because cost and compliance standards are lacking. For example, despite extensive work 
completed on the seismic repair and rehabilitation of existing structures, specific building type costs, code 
provisions, and performance standards have not been developed, uniformly promulgated, or adopted on 
a national basis. In some jurisdictions where seismic building code provisions exist, they are not being 
enforced.1 

It was pointed out, however, that this problem is being addressed by an ongoing program of the Building Seismic Safety 
Council (BSSC). 
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One topic clearly identified by interviewees as very important is continued attention to "education, 
education, education at all levels." Those interviewed acknowledged that NEHRP has an excellent record 
on education, but many indicated that even more'education efforts and innovations in education techniques 
are needed. Continuity in professional built environment education should be clearly established to form 
bridges from basic education at university levels to professional training, to licensing requirements, and 
finally to continuing education activities. As one collaborative user indicated, 

More education is needed and more information transfer is also needed for the design 
professions. Building designers in smaller jurisdictions do not understand seismic 
principles as yet. 

While citing the successes of NEHRP postearthquake investigation programs, some users indicated that 
the lessons learned from such field studies could be improved by conducting more appropriate longer term 
follow-up studies in addition to those short-term efforts that focus on collection of fragile data during the 
immediate emergency recovery period. When completed after a longer period of time following an 
earthquake, it is anticipated that the follow-up studies could also produce valuable results in topic areas 
that may not have been immediately evident during the intense emergency recovery period. It would be 
useful to conduct follow-up studies 5 or even 10 years—or more—after the initial earthquake event. In 
most cases, particularly regarding lifelines, follow-up studies after 6 to 12 months to assess the actual 
impact of the damage, cost of repair, and service interruption would be desirable. Follow-up NEHRP-
sponsored postearthquake studies after the Mexico, Loma Prieta, and Northridge earthquakes have 
provided knowledge on structural performance, recovery, and societal aspects of the losses to the built 
environment. These practices are encouraged and should be extended. 

Several interviewees indicated that it is becoming increasingly important that NEHRP research focus also 
on lifelines and critical emergency facilities that must remain functional and operational after an 
earthquake. Other than for hospital design (1972 Hospital Act of California), few cost-effective research 
results are available to designers on how to achieve this goal. End-users, such as operations managers 
and utility system maintenance personnel, are especially interested in this topic. In this regard, the role 
of nonstructural components relative to operational capacities of emergency and utility facilities needs 
closer scrutiny. 

One review (Butler, 1993) stated that: 

There is a strong consensus that a great deal of useful information about hazards exists, 
and that it is simply not being used - in large part because public officials, decision 
makers, planners, and private individuals who could benefit from the knowledge are not 
aware of it or do not know how to obtain it. 

End-users often indicated that "in some cases, there is too much information, and it is difficult to 
determine which information is most pertinent or useful." As one professional put it, 

The average practitioner cannot keep up with all the literature. It would be most helpful 
if someone, or the NEHRP agencies, could look at all the publications available year by 
year, categorize and prioritize them according to field and importance, and find out what 
really has been accomplished and what is particularly useful. 

Today there are no regulations or standards that specify the seismic performance requirements for 
lifelines. With the exception of the AASHTO specification for highway bridges, the standards, codes, and 
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regulations that govern design, construction, and operation of oil and gas transmission and distribution 
pipelines, electric power systems, water and sewage systems, and transportation systems have no 
substantive seismic requirements. The provisions of national building codes are used, when judged 
applicable, in the design of buildings, structures, components, and appurtenances, but these requirements 
have little or no bearing on overall system performance. 

In the absence of regulations, requirements, or incentives, earthquake hazard mitigation for lifelines 
depends on 

• awareness of owners and design professionals of the vulnerability to seismic hazards, 
• desire to protect capital investment and avoid loss of revenue because of service interruptions, and 
• liability concerns. 

In response to a congressional directive, NIST in collaboration with FEMA recently drafted a plan for 
the development of national earthquake standards for electric power, communications, gas and liquid fuel, 
transportation, and water and sewage lifeline systems. The plan was to be submitted to Congress in 1993, 
but it met with mixed reviews within the NEHRP agencies and the NEHRP Advisory Committee. A 
senior technical staff member at a large California utility viewed the draft plan as "ill-conceived and not 
beneficial, and the cost of the proposed research [as] high and wasteful." As a result of the comments, 
NIST and FEMA rewrote the plan, at which time it was approved by the NEHRP Advisory Committee. 
The plan was then submitted to the Office of Management and Budget in early FY 1994 for review and 
approval before it was to be submitted to Congress. One key issue raised by several interviewers engaged 
in the practice of lifeline earthquake engineering is that unless performance requirements for lifelines are 
mandated or legislated, little progress will be made. 

Many lifeline professionals believe that NEHRP activities apply indirectly toward reducing earthquake 
risks in their systems, and that NEHRP has provided useful products and studies. Among those are 
improved building code provisions that have been adapted to aboveground facilities, some of the studies 
on buried pipeline response to ground movements, quantification of the liquefaction hazard, and the 
mapping of seismic geotechnical hazards in certain regions. 

Many lifeline managers believe that, taken in context with other problems that society must address, there 
simply are not enough financial resources available in this country to make existing lifelines fully 
earthquake resistant over the short term. Consequently, earthquake hazard mitigation for lifelines should 
focus on 

1. ensuring that all new facilities will be sited, designed, and built in accordance with appropriate 
seismic standards; 

2. replacing or strengthening critical components with high seismic fragility; and 

3. developing emergency response plans that expedite recovery from damage that is not avoided. 

It is important to recognize that earthquake mitigation for lifelines relies extensively on judgment and 
cost-benefit considerations. Documentation and evaluation of lifeline performance in past earthquakes is 
essential for this approach. This knowledge should include not only information on which components 
are susceptible to damage, but the short- and long-term impacts of the damage on the owner, customers, 
and public at large. The lessening of system impacts depends in part on the effectiveness of the response 
plan and the degree of redundancy existing in the lifeline system. Until these types of questions are fully 
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addressed, lifeline organizations will be hampered in their efforts to develop perceptive and cost-effective 
programs for improving seismic resistance. 

Recognizing the importance of experience for mitigation of earthquake hazards for lifelines, it is evident 
that postearthquake investigation of lifelines must be given increased emphasis to analyze and synthesize 
this experience. 

Levels of expertise in earthquake engineering vary broadly among lifeline companies. The struggle is 
continual to implement seismic criteria because of the general lack of understanding of dynamic analytical 
requirements. Simple cookbook methods are often requested by designers, but such procedures are usually 
not realistic for seismic engineering applications. Education at the university level is the key. University 
research in lifeline earthquake engineering is necessary to solve basic problems and to ensure an adequate 
supply of trained professionals. 

Problems and shortcomings occur in the dissemination of earthquake hazard mitigation information to the 
lifeline sector. Most information that reaches practitioners in lifeline engineering is in the form of papers 
and project technical reports that improve the state of knowledgeability in seismic engineering. 
Conferences and workshops that emphasize lifeline themes have been beneficial, but they are typically 
not attended by practitioners of small utilities, nor are they provided uniformly in all areas subject to 
major seismic activity. A workshop series to implement uniform practices for seismic resistance in 
electric power utilities in the central United States is presently under way. This workshop series was 
initiated through the cooperative activities of the Kentucky Governor's Earthquake Hazards and Safety 
Technical Advisory Panel and TCLEE, coordinated by CUSEC, and sponsored by DOE and FEMA. This 
type of interaction involving technical society, federal agency, interest group, and regional technology 
transfer agency represents a model for implementing uniform vulnerability reduction procedures in lifeline 
systems. The process provides a plan for reaching more utility systems in a region, with the result that 
awareness is increased and practices for seismic vulnerability reduction in lifelines are uniformly applied. 

4.4.3 Summary of Needs of Designers, Owners, and Lifeline E/Os 

The Assessment Team reviewed the needs of these three groups within the user-interviewee categories. 
Many of the needs expressed by A/Es are also contained in the list of needs expressed in the NSF survey 
of June 1993 (Section 4.4.4). Some specific recommendations include: 

• simple methods for characterizing ground movements and distortion associated with liquefaction; 
• knowledge of response during prolonged severe ground shaking and long-duration ground shaking 

characteristics; 
• models for simulating seismic ground motion; 
• knowledge of materials properties and performance under dynamic loads; 
• knowledge of relationships between damage and functionality of building structure; 
• structural analysis for damage states; 
• standard methodology for estimating lifeline and structure vulnerability; 
• analysis for nonlinear behavior (performance characteristics) of structures; 
• knowledge and methodology for modeling the interaction between structural and nonstructural 

components of the building system; 
• retrofit design methodology; 
• knowledge of performance of structural connections; 
• knowledge and models for estimating structure demand based on fracture, instability, and loss of 

ductility; 
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• code criteria for performance-based (use-based) design; 
• code criteria for improved ground motion design characterization for use in design; 
• development of code provisions based on reliability concepts; 
• improved tools regarding seismic safety in residential construction; 
• improved procedures for decision-making related to seismic risk reduction; 
• schemes for integrating cost-effectiveness in seismic design practice; 
• knowledge of criteria for nonstructural damage; 
• knowledge of loss of serviceability and economic consequence due to damage; 
• knowledge for guiding and prioritizing planning for utilization; 
• improved quantification of failure-limit states, particularly compressive wrinkling, for welded steel 

pipe; 
• improved simulation of soil-pipeline interaction in the zone of differential movement; 
• better estimates of earthquake recurrence interval in the Central and Eastern United States; and 
• comprehensive investigation of earthquake effects on lifelines. 

4.4.4 NSF Workshop Findings 

As part of the June 1993 Workshop in Washington, D.C., on Directions for NSF Research in NEHRP, 
a sampling of specific broad recommendations for an agenda for future activities at NSF included the 
following items, which reinforce opinions expressed during the BET interview sessions: 

1. Develop knowledge necessary for communities to prioritize their mitigation efforts. 

2. Create new systems and materials for improved performance without economic penalty. 

3. Improve simulation models of system responses including models for structures with added 
intelligence (control devices and/or smart materials and techniques, etc.) in an integrated fashion. 
A special example is the need to improve procedures for the nonlinear behavior of structural 
responses. 

4. Research should focus on consistency and uniform reliability in seismic design methods. Greater 
emphasis should be placed on the serviceability and economic consequences of the seismic design 
method. 

5. Develop structural systems for areas of low to moderate seismicity. 

6. Research products should provide an example for practitioners. Procedures are needed that support 
guidance for use of research intended for application in practice. Results can and should be 
presented with different levels of complexity. (An advisory panel representing the practice area to 
advise the research needs would be helpful.) 

7. Develop rational bases for seismic design codes and provisions for buildings and nonstructural 
components. 

8. Develop verified procedures for analyzing earthquake response of high-rise buildings. 

9. Report damage and economic losses as a basis for determining primary and secondary economic 
effects. Administrative and management response costs must be separated from physical damage 
reports. 

4.13 



10. Improve knowledge relating ground motions and performance of buildings. 

4.5 STRENGTHS OF NEHRP 

4.5.1 General Strengths 

Ample evidence exists that NEHRP has been successful on many fronts. Using the National Research 
Council's 1982 (Housner Committee) report as a baseline for comparison purposes, many advances have 
occurred since that report was issued. As indicated in 1982, 

The ultimate beneficiaries of earthquake engineering research are the citizens of the 
country, but the immediate users of research results are the various professions, 
industries, and government agencies that are concerned about earthquake hazards. 

While that is certainly still true today, the total list of user groups, areas of concern, social and economic 
issues, and applications has expanded tremendously. One chapter in the referenced report (pp 201-221) 
was devoted to social and economic aspects. Today, entire publications address that aspect alone of 
earthquake engineering, and social scientists, as an integral component in seismic safety considerations, 
are heavily committed to developing plans and programs to meet earthquake hazard mitigation goals. In 
short, it is clear that there is a higher degree of broad interdisciplinary involvement in earthquake hazard 
reduction programs than ever before. 

4.5.2 Specific Strengths 

A highly visible accomplishment can be identified in the successful development and adoption of the 
NEHRP Provisions for New Buildings consensus document on a national basis. As stated by one 
interviewee, 

The NEHRP provisions document is fantastically successful. It is fabulous that they 
actually succeeded in providing a consensus document. Think about it, only a few years 
ago this was considered an impossible task. 

Several interviewees identified specific products and applications that did not exist 10 years ago but that 
are now used effectively to reduce the impact of earthquake hazards. Supported under the umbrella of 
NEHRP research efforts, such developments as base isolation and energy-dissipation devices are excellent 
examples of the technical advancements made in the realm of practical applications. Other examples of 
new technologies developed under NEHRP support during the past 20 years cited by several interviewees 
as being useful were eccentrically braced frames, structural analysis software, and ductility in reinforced 
concrete structures. 

A common thread in many interviews clearly targeted the series of successful education programs 
developed by NEHRP. These ranged from the NEHRP-supported Earthquake Engineering Research 
Institute's (EERI's) "Learning from Earthquakes" postearthquake investigation project to advanced 
seminar/workshop activities of professional associations/institutes [e.g., ASCE, American Institute of 
Architects (AIA), TCLEE] to earthquake education programs at public school levels. 

Interviewees at research and professional practice levels also pointed to NEHRP's effectiveness over the 
years in providing support to graduate research assistants and in attracting a large share of bright and able 
young people into earthquake engineering disciplines, who later, in turn, will take the lead in becoming 
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influential design professionals and researchers. As stated by one interviewee, "Strong rejuvenation is, 
of course, very important to the health of any discipline." 

General agreement exists among users that NEHRP programs dealing with the seismic repair and 
rehabilitation of existing buildings have the opportunity to continue the development of much needed 
design guidelines and new technologies and to emphasize the importance of published documents to 
information transfer. An awareness of methods available and general costs associated with the seismic 
repair and retrofit of existing structures has advanced considerably. 

One major advance in NEHRP activities that is recognized and appreciated by collaborative users is the 
development of full-scale testing. To quote one interviewee, 

Many full-scale buildings and other structures have been subjected to vibration tests over 
the last three decades, including a few full-scale structures built especially for this 
purpose. This hard won knowledge is an important component of our understanding of 
earthquake hazard. 

According to collaborative user responses, regional earthquake centers [e.g., CUSEC, NESEC, WSSPC, 
Bay Area Regional Earthquake Preparedness Project (BAREPP), SCEPP] supported by NEHRP have 
provided substantial and useful information to local jurisdictions, as they can focus on local needs and 
issue-specific mitigation recommendations that are most helpful. Those centers are perceived as a useful 
resource in technology transfer. (Note: In this regard, it is unfortunate that the BAREPP and SCEPP 
programs, California Office of Emergency Services, are facing .a difficult budget period and in the 
process of potentially losing their distinction.) 

Several interviewees affirmed that the NEHRP-supported libraries and information centers (e.g., the 
library at the FEMA National Emergency Training Center at Emmitsburg, the National Information 
Service on Earthquake Engineering at the University of California, Berkeley, The National Center for 
Earthquake Engineering Research at Buffalo, New York, the National Hazards Research and Applications 
Information Center at the University of Colorado, Boulder) are excellent sources of earthquake hazards 
data. These libraries and information centers represent a significant advance in storage capacity and 
distribution of resource materials, not only for professionals but for the public as well. 

4.5.3 Strengths of NEHRP—Where They Have Occurred 

During the interviews and workshops, notable strengths and accomplishments of NEHRP were identified. 
They are summarized in three categories: (1) education and technology transfer, (2) improvements in 
analysis, and (3) improvements in design practice and code development. 

1. Education and technology transfer accomplishments follow. 

• Support of international and national conferences and workshops on various topics related to 
earthquake and the effects on structures has been effective. 

• Postearthquake investigations have provided useful data for estimating damage expectations. 
• Support of researchers at universities has contributed to the advancement of technology and 

permitted new young practitioners to enter the field. 

2. Improvements in analysis follow. 
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• Knowledge has increased about soil-structure interaction. 
• Knowledge has increased about liquefaction and methods developed for predicting potential for 

liquefaction. 
• Methods have improved for earthquake vulnerability planning through microzonation study. 
• Procedures are being developed for one- and two-dimensional analysis of seismic wave 

transmission through soil. 
• Computer structural analysis procedures including nonlinear response mechanisms have been 

developed. 
• Computer graphics and simulation techniques for lifeline systems have been developed. 
• Procedures for interaction analysis of nonstructural components with building structure have been 

developed. 
• Procedures for reliability analysis of structures and systems have been developed. 

3. Improvements in design practice and code development follow. 

• The NEHRP building standards are in practice. 
• Guidelines exist for seismic detailing of some structural connections and members. 
• Characterizations have been developed for ground motions and stability design of earth structures. 
• Models have been developed for characterizing tsunamis. 
• Seismic hazard models have been developed. 
• Some seismic damage models have been developed. 
• Studies have been performed on structural response to earthquake. 
• Methods have been developed and applied to enhance response control of structures. 
• Procedures exist for seismic repair and rehabilitation of structures. 
• Nonlinear design of masonry structures has been advanced. 
• Procedures for strength evaluation and retrofit of bridges are in practice. 

4.6 ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 

4.6.1 General 

This section provides the major findings and recommendations based on an analysis of user input that 
focused on the most essential elements, as viewed by the Built Environment Team, required to meet or 
improve user needs. During the development of the first draft of this report, the BET identified 24 
potential findings. With further analysis of user workshop results and a closer examination of common 
themes, the findings were grouped into five significant issue areas related to (1) the translation of research 
into design practice, (2) understanding and reducing vulnerability of buildings and lifelines, (3) codes and 
standards, (4) development of improved knowledge in the performance of structures, and (5) education 
and knowledge utilization. 

To establish findings, the team reviewed the needs and comments expressed by interviewees during the 
assessment process. In a very few cases, users/collaborators expressed needs for specific technical 
information about special design conditions, but most needs were related to the process for obtaining and 
using design and analysis information. 

Within each area, the needs were grouped according to desired objectives. When needs expressed 
common themes or objectives, they were further evaluated to determine their ability to provide effective 
solutions. 
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In each case, findings are accompanied by discussion. All quotations are from interviewee comments. The 
attitudes and needs expressed in the quotations, although made by one person, represent similar attitudes 
and needs of other interviewees. Discussions are presented to clarify the findings and recommendations, 
and also to illustrate the complexity of issues involved so that the reader will not be misled by a simplistic 
view. 

The Built Environment Team recognized the need expressed by lifelines E/Os to achieve an ability to 
design for functionality. That need was also expressed by many building owners. Interviewees who 
expressed those needs believe they would be met by adoption of code provisions and standards and could 
be assisted by representation of financial markets (insurance, mortgage, etc.) in the process for achieving 
incentives. Recommendations are made for achieving those needs most earnestly and frequently requested. 

4.6.2 Findings and Recommendations 

The process of final selection of findings was based on careful integration of data in each of the five issue 
areas and careful selection of elements of data that comprised the essence of the problem as expressed 
in the data. Only data that were related to the expressed need in each issue area were applied in the final 
analysis. The data integration and assessment process was achieved through three meetings of the team 
and frequent review of the status of findings through telephone and fax communications. The process was 
assisted significantly by the Steering Committee and the assembled users/collaborators at the User 
Workshop. Findings were not considered essential if they were contributed by only one person. 

Finding 4.1 

Improvement is needed in adapting research findings to a form easily used by 
designers. The process for achieving translation requires better coordination in 
setting goals and meeting objectives within NEHRP and improved channels of 
communication between the practice/research community and NEHRP agencies. 
Users and collaborators need adequate representation or input into the processes for 
defining needs and setting priorities for knowledge development and knowledge 
implementation. 

Discussion: Results of research are not typically expressed for designer application. One researcher noted 
that "researchers are not good at putting their findings into user form." One researcher noted that 
researchers do not often put their findings into user form. Many designers and researchers believe that 
the development of knowledge through basic and applied research programs has been excellent. Some 
believe that focused research programs are desirable but should also improve on methods for putting 
results into the hands of designers. The need for adapting research for design was a consistent request. 
Comments from the built environment community clearly show that these users believe that the NEHRP 
program should provide for the development of design guidelines from research findings. 

One user stated that "the efforts must be coordinated to improve" the state of practice from this point. 
Some designers and constructors believe that the program is "primarily a research program" with little 
implementation effort. It has been suggested that communication between researchers and practitioners 
coordinated through NEHRP would help to create a process of research translation to fill the gaps in 
knowledge and practice through a formalized technology transfer process. 

One interviewer expressed concern that the 
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diverse budget control conditions administered by the four independent agencies present 
difficulties to establish an integrated or coordinated organization. Budgets of four agencies are 
not entirely consistent with the desired state of affairs. 

Thus, it appears that some research is not effectively translated because it is accomplished on an ad hoc 
basis. A formalized process would help to (1) define needs, (2) set priorities for research utilization, and 
(3) integrate the efforts of NEHRP agencies. 

Improved communications are needed for setting priorities for research that contributes to practice. To 
provide continuity from research and development through implementation, interaction among disciplines 
that affect the processes involved should be encouraged. For example, the need for continuity, as 
expressed by one user, is that the manufacturer provides guidance for equipment used for seismic safety 
but little is done to integrate the use of equipment with structural performance requirements for use in 
design. 

Several designers believe that the process of setting priorities for research should begin with practitioners 
so that the effects on structural safety, performance, and cost can be considered. "Dealing with 

• architectural features is complex," requiring communication among designers and researchers to resolve 
issues. 

A perception exists that the network of researchers and research organizations that obtain the majority 
of research contracts is too small. Qualified researchers outside this network believe that they should be 
included in collaboration with practitioners in the process of establishing priorities for satisfying local 
needs. Several users believe that "greater control over listing of research needs should be applied by the 
practice community." 

Some experienced seismic designers believe that 

our approach to problem solving should be to get a comprehensive view of the problem 
and follow it through research and development to design practice and an ability to satisfy 
performance criteria. 

Less experienced seismic designers believe that "ways are needed to support the design profession by 
developing guidelines for the typical designer." They believe that some research is inaccessible to 
designers, who are unable to fill in the requirements for using available research products. 

Designers in areas of infrequent but significant seismic activity believe that a "better procedure is needed 
to ensure that practical information for design is widely disseminated to all who need to know." They 
say that "there is a lack of follow-through on problems beyond the basic research stage, and that better 
use can be made of technical and professional groups" to develop knowledge for application to design. 
"Lack of design knowledge locally is a problem" in these areas because 

architects and engineers lack firsthand experience and knowledge of details including 
costs and practice of seismic designs. California reports are useful but are not an 
adequate substitute for firsthand knowledge to make owners more confident of the 
abilities of prospective designers. 

Designers also need to increase their own confidence as it relates to seismic design. 
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Recommendation. Initiate a formal intermediate step between research production and user 
implementation to develop user guides derived from research products. The process would include review 
and evaluation of selected completed research, assessment of the applicability for design use, and 
priorities for continued development based on 

• potential for satisfying usability and practicality, 
• closing the gap between state of the art and state of practice, and 
• expectation for developing procedures for needed design tools. 

The preparation of design guides should specify the objectives for use, the scope of application, and the 
resources required for use. The guides and associated products should be readily available and usable. 
The procedure would target needed research linked to existing knowledge and would include qualified 
practitioners and researchers to define the dimensions of gaps between needs and current practice. 

The process of implementation and knowledge utilization would be provided through technical and 
professional associations [e.g., American Water Works Association (A WW A), American Gas Association 
(AGA), ASCE, AIA] on a continuing basis through such avenues as technical meetings, workshops, and 
seminars coordinated through NEHRP programs. 

Finding 4.2 

The extent of vulnerability of the many buildings and lifelines in the national 
inventory that lack adequate seismic design is unknown. Standardized methods for 
assessing that vulnerability need to be improved. Procedures for calculating expected 
damage are needed to support design. 

Discussion. It has been observed that 

earthquake disaster reduction is not a short time issue, so it will not be finished in a short 
time. The earthquake vulnerability reduction program will need to continue for several 
decades in order to obtain the results that are desired. 

Effective disaster response planning is an important ingredient of the process for vulnerability analysis, 
earthquake response, and the recovery process. In California, lifeline emergency plans get tested—to a 
limited degree—and awareness is heightened by frequent earthquakes of moderate intensity. In the Central 
United States, no significant earthquakes have affected population centers in this century. Carefully 
crafted exercises increase earthquake awareness of public officials and utility managers. Earthquake 
exercises are more realistic when developed in conjunction with vulnerability assessments. 

Vulnerability assessments have been performed for a number of moderate- to large-sized lifelines in 
California and the Pacific Northwest. Similar assessments in the Central United States and possibly on 
the East Coast are needed for all potential natural hazards to evaluate operational consequences, to 
facilitate emergency planning, and to prioritize mitigation efforts. Many lifeline operators complain of 
the lack of standard methods for assessing lifeline vulnerability. Some consultants and owner engineering 
staffs have established their own approaches and methodologies. Standards are lacking because 
assessments are conducted on an ad hoc basis without established procedures. Standardized investigation 
of earthquake effects on lifelines could improve the understanding of component behavior and system 
impact and, hence, improve the credibility of vulnerability assessment. 
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Many users agree with the one who pointed out that "we have an enormous inventory of buildings and 
structures that may or may not be responsive to seismic safety needs." Experienced designers agree with 
one interviewee who believes that methods for evaluating and reducing vulnerability would help to 
"convince owners that they must incur costs to assure safe construction and support the argument that 
loss will be too costly." 

Designers believe that they are "not able to provide designs for achieving performance regarding damage 
control" because criteria are needed to improve knowledge about the effects of damage on structural 
performance and on the extent of expected loss from a scenario earthquake. Part of the problem is that 
currently certain specific bits of technical and economic information are lacking to realistically and 
adequately measure building vulnerability and/or seismic performance levels. 

Earthquake damage reconnaissance is important in understanding the vulnerability of structures to 
earthquake hazards. Long-term postearthquake investigations have recently been funded through NEHRP 
for the 1989 Loma Prieta and 1985 Mexico earthquakes. These studies provide excellent long-term data 
on recovery and effects of the events. The investigation of earthquake damage to lifelines is often 
hampered by the urgency to make immediate repairs to restore system operation. Field repair records 
generally do not provide adequate documentation of earthquake damage. Long-term postearthquake 
investigations help overcome this problem. "Investigations of earthquake damage to lifelines [are] needed 
since funding allocated to basic and applied research for buildings has had limited impact on lifelines." 

The scope of earthquake damage investigations of lifelines should include these three elements: 

1. detailed documentation of damage to lifelines, 

2. development of statistical data about component fragilities, and 

3. assessment of impact of damage on system performance and recovery. 

Cost-sharing with utilities that choose to make voluntary vulnerability assessments might be used to 
qualify utilities for federal disaster relief. 

Recommendations. Develop methodologies for assessing vulnerabilities of existing buildings and lifeline 
systems. Procedures for performing vulnerability assessments should be required when federal funds are 
involved. Develop standard procedures and/or guidelines for postevent investigations to be implemented 
to develop damage-cost, damage-hazard, and other loss relationships. Such procedures or guidelines must 
be developed and implemented to promote a uniform and consistent data base. 

Federal funding should be provided to cost-share specific projects that perform vulnerability assessments 
to create guidelines for collecting data with standardized procedures and formats. Small, well-defined 
projects on specific systems are suggested. 

Finding 4.3 

Code provisions for building construction are not responsive to solving uncertainties 
about building behavior under loads. That unresponsiveness may result in variance 
from expected building performance. Code provisions need to provide seismic hazard 
characterizations and assist design procedures that will reduce risk to acceptable 
levels. Code provisions should be consistent with their objectives. 
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National standards are needed for seismic performance of lifeline systems and their 
components. 

Financial markets (insurance, mortgage, etc.) need to be suitably represented in the 
development of standards and codes to improve their responsiveness to national 
needs. 

Discussion. Several users agreed that "building codes drive the state of practice." In certain cases, "There 
is a significant lack of prescription and information with respect to construction." Some users believe that 
codes should encourage creative seismic design practice, including options for "accepting and rejecting 
risk," and they should also "give most designers a good feeling of what is required and why." "Codes 
should be clear and provide designers with information and guidance that do not restrict creativity while 
achieving performance and safety." 

Some companies are subject to different codes and believe that "building codes are fragmented," resulting 
in differences from jurisdiction to jurisdiction. Consistent code provisions would be welcomed by these 
companies. It has been suggested that a single national model building code would be desirable. 

"More careful zoning" has been requested that will lead to "effective design data." Possible options for 
improving design provisions "consider microzoning to include cost-risk" relationships. Some present code 
provisions contain seismic mapping with "unclear boundaries" and questionable definitions of risk. 
Concern has been expressed that "most seismic information is obtained from California and very little 
from Eastern and Central U.S., which contributes to the existing confusion and uncertainty." Some users 
believe that current seismic risk maps are "too conservative in some cases." 

Some designers believe that an intermediate step is needed "in the process for implementing products for 
practice-through-regulation in the form of code-type documents" that considers the objectives to be 
satisfied and the practitioner who will implement the provision. For example, several designers believe 
"there is an urgency for adoption of codes and ordinances based on realistic seismic load values that are 
not modified by political expediency." 

Some designers believe that "engineering design is more complicated and difficult than codes suggest, 
that codes do not give guidance for selection of appropriate earthquake characterization." 

Others believe that "seismic zoning should assist designers to determine when resistance is great enough 
to preclude needs for retrofit," and that safety factors should be applied by designers and not included 
in seismic zonation maps. They suggest that "realistic values are needed, for example, average values plus 
one standard deviation, to provide cost-effective measures without sacrificing safety." 

This measure is requested "along with 'estimated' return period so that the level of risk may be 
intelligently estimated." These issues represent attitudes of several users" and are reflected by the 
comment, "Codes may or may not be responsive to building safety needs." 

Private lifeline organizations in California are required by the state public utilities commission to address 
the earthquake threat. In response, utilities have taken steps to assess system vulnerability and prioritize 
mitigation efforts and, when necessary, to conduct their own research and develop their own 
specifications and standards with minimal coordination by NEHRP. This practice leads to individual 
specialized approaches and prevents the development of national standards. 
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No standards exist that prescribe performance requirements for lifelines subjected to earthquakes effects. 
With the exception of the AASHTO specification for highway bridges, the standards, codes, and 
regulations that govern design, construction, and operation of lifelines do not provide substantive seismic 
requirements. Provisions of national building codes are used, when judged applicable, in the design of 
buildings, structures, components, and appurtenances, but in most cases those requirements have little 
or no bearing on overall system performance or on structure performance. Some practitioners engaged 
in lifeline earthquake engineering feel that unless standards are mandated or legislated, little progress will 
be made. 

Good progress has been made in improving seismic design specifications and design methodology for 
highway bridges and in developing effective procedures for bridge retrofit. These efforts have been 
carried out through the Federal Highway Administration (FHWA) and the Transportation Research Board. 

Several designers have requested that mechanisms be applied for enforcement of code provisions. One 
would recommend enforcement or incentive through "insurance and banking based on hazard and risk 
rating." "Insurance and banking are grossly underrepresented as means for enforcing design/construction 
practice or to improve codes and enforce standards." It is believed that codes would be more easily 
understood and accepted by "political and economic development groups who make decisions" about 
construction policy if support for decisions were based on risk derived "from realistic threat." The 
process suggests creation of opportunities that would "consider the owner in codes and standards by 
addressing political and economic objectives for getting codes to reflect" needs for design that impact 
loss. 

Financial incentives must be provided to induce local jurisdictions and private enterprise 
to adopt and implement seismic safety procedures. It is difficult to encourage action when 
seismic activity has not caused damage or loss. Tax benefits, loans, and other 
inducements must be used to promote seismic safety procedures. To convince owners that 
they must incur costs to assure safe construction against earthquake, reasonable data must 
be presented that support the argument that loss will be more costly than prevention. The 
problem of providing inducements for seismic design costs must be viewed from several 
sources such as insurance, third party (financial markets), federal assistance, etc. 

Recommendations. Implement a mechanism to prevent exceptions and other practices that promote 
competitiveness while subverting enforcement of provisions of codes and standards that deal with strength 
and safety. Provide seismic hazard characterizations in codes at two or more levels: regional seismic 
hazard maps such as in NEHRP provisions and seismic structural design maps. Develop the ability to 
provide site seismic hazard characterizations for dynamic analysis. 

Establish a procedure to develop standards for lifelines, and prescribe guidelines for reducing 
vulnerability of all structures that would result in significant loss. Standards would allow lifelines to be 
evaluated for expected earthquake loss and provide a basis for improvements based on cost-benefit, 
functionality, and life safety. The experience gained from vulnerability assessments through performance 
standards applied to achieve seismic improvements would then be considered in developing design 
standards for lifeline systems and subsystems. 

Investigate the interface of financial markets (insurance, banking, mortgage) with code development to 
produce incentives, and develop procedures for integrating interests related to reducing loss through codes 
and standards. 
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Finding 4.4 

Earthquake performance goals for buildings and lifelines need to be established, and 
risk levels related to various levels of earthquake must be better understood. 
Performances of structures and their modifications represent important 
considerations for achieving ability to control loss. Knowledge of the performance 
of damaged structures is needed. 

Discussion. Some design practices are "intuitive, such as reduction factors for inelastic analysis." Some 
designers believe that more realistic characterizations should be applied, such as three-dimensional 
inelastic analysis methods and in-ground seismic wave transmission. Experienced designers believe that 
"[we] haven't the tools to evaluate the damage states" for many hazards. Knowledge of expected damage 
resulting from specific levels of hazard is needed. An emphasis on "research into the performance of 
structures" is particularly needed for lifelines to relate damage to functionality. 

A consistent theme of lifeline designers and owners suggests that a need exists for the capability to design 
for performance. Designers have found it difficult "to provide designs with respect to achieving 

• performance," particularly for controlling damage that affects serviceability. Uncertainty exists for 
building designers about "what performance standards are expected for buildings to satisfy what people 
want." Designers of masonry structures have suggested that design of "masonry structures should be 
consistent with the state of knowledge of their performance and the expected level of shaking." Some 
designers believe that masonry design code requirements may be excessively conservative when properly 
designed. 

Lifeline managers find it difficult to assess costs and benefits related to performance because of the 
limited knowledge of earthquake recurrence, the uncertainty involved in projecting damage to lifelines, 
and the need for quantification of the impact of service interruptions. In the absence of earthquake 
performance goals, decisions about earthquake mitigation strategies are made by each organization. The 
result is a lack of continuity in approach and, perhaps, failure to account for the impacts of service 
interruptions in lifelines at the regional or national level. 

Other issues exist regarding the development of new concepts for controlling or modifying structures into 
so-called smart buildings. Some designers believe that "these concepts present a social problem requiring 
active awareness of the system's needs," and it was suggested that knowledge and application of "basic 
design are of fundamental essential importance," particularly in areas of infrequent seismic activity. The 
development of smart buildings emphasizes the need for greater interdisciplinary involvement in planning 
and implementing these designs. 

Recommendations. Define procedures for establishing and achieving performance goals for buildings 
and lifelines in seismic regions. Goals should reflect consideration of levels of earthquake intensity and 
expected recurrence intervals as related to the protection needed by and affordable to society. Develop 
and implement seismic structural design procedures for use in achieving performance requirements. 

Give recognition to retrofitting crucial lifeline and building components with favorable cost-benefit 
solutions. Consider perceptive contingency plans that expedite repair following an event. 

Because deficiencies in designing for performance represent serious gaps in knowledge and methodology, 
it is recommended that a steering group advise the NEHRP program and/or guide prioritization and 
coordination of research and development to focus on filling gaps in a timely manner. 
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Finding 4.5 

Improvements are needed in national basic education and technology transfer 
programs in order to achieve effective dissemination of hazard-related knowledge to 
users and collaborators and to improve the technology base of designers and 
constructors for seismic safety. The interactive effects of decisions about seismic 
vulnerability of one professional group on another need to be better understood. 

Courses in basic principles and theory of all natural hazards are needed in U.S. 
universities to improve the technology base for hazard policy and design. 

Discussion. Some companies and utilities have formed departments in their organizations that integrate 
disciplines. Other companies, however, do not have this apparatus, and true coordination among 
disciplines dealing with hazards has not been achieved. One user phrased that concern this way: 
"Research and practice activities should be coordinated among disciplines rather than dealing with 
common subject matter by isolating portions of the whole" and attempting to assemble the products. 
Interaction among disciplines should be part of the planning process for research and development phases. 
Coordination of requirements is needed among all interacting disciplines and particularly between hazard 
analysts and structural designers, where the need for "more knowledge about the transmission of seismic 
ground motion through the soil and into the structure" has been consistently expressed by experienced 
designers. 

To assist interaction among disciplines, the work of NEHRP to promote coordination is strongly 
encouraged. Coordination of design and construction through common issues may also help to create 
"innovative schemes as experienced in Japan." 

A need has been expressed for developing guidelines 

for presenting design information developed to a point and to assist in applying new 
information. Then, "after feedback," further focused development of knowledge and 
information should be continued and applied directly to the existing knowledge to achieve 
continued progress. 

This practice applies to all areas affecting the safety of people and the performance of structures. 
Research activity concerned with performance of structures should be interdisciplinary when factors 
affecting society are involved in the design. 

Dissemination of technical information to collaborators and users needs to be improved. Methods for 
information dissemination typically have consisted of professional papers, journal or magazine articles, 
research reports, conferences, symposia, workshops, and seminars. In many professional gatherings, 
consultants and academics primarily talk to one another ("preach to the choir") so that the level of 
awareness and understanding among those less knowledgeable is not improved. 

On the other hand, a number of information successes have occurred (e.g., EERI's seminars on lessons 
learned from recent earthquakes, AIA Regional Workshops, BSSC seminars, FHWA-sponsored seminars 
on seismic design and retrofit of bridges, and an AWWA seminar on seismic upgrading of water 
systems). While these activities represent significant steps forward, much still needs to be done. 
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A coordinated technology transfer program is needed. Technology transfer or knowledge utilization is 
a concern of typical practitioners. Well-conceived processes for ensuring knowledge utilization are 
required. Because the need to accomplish implementation at the local level represents a complex problem, 
it has been suggested that "better use can be made of professional groups." That use requires a well-
planned and coordinated technology transfer program for providing basic education and design training. 

From past experience, it is believed that continuing education will be more effective when it is conducted 
by technical organizations with established links to the groups targeted for training. Examples include 
AGA, the Gas Research Institute (GRI), AWWA, EPRI, and AASHTO. Professional organizations such 
as ASCE, AIA, and the American Society of Mechanical Engineers (ASME) are successful in reaching 
specific technical audiences such as TCLEE for lifelines. 

Distribution of existing computer software or support of computer program development can be a 
valuable supplement to the dissemination of knowledge. Software used, developed, or enhanced in 
conjunction with NEHRP-sponsored research should be appropriately documented and available for 
distribution. 

The process for developing and maintaining a steady source of practitioners able to provide competent 
design for reducing seismic risk depends upon a viable education program. One user suggested that 

there is need for design training for architects and engineers through university courses 
and continuing education. We presently have no plan for educating practitioners about 
seismic design. 

Another user states, "Basic education in seismic design is needed in universities within states where 
seismic threat may exist." One building official estimates that about "90% of design professionals in the 
central U.S. require continuing education" in seismic design. Another suggests thatlicensing examinations 
"should apply seismic analysis and design requirements" to further support education and training in 
seismic design. 

Building officials and owners expressed a concern that the number of designers needing continuing 
education in the Central and Eastern United States is staggering. It has been suggested that "lack of 
design knowledge locally is a problem." "We presently have no plan for educating practitioners about 
seismic design," which denies future owners an opportunity to deal confidently with local designers. 
Specific needs when dealing with existing buildings include "workshops on guidelines for design, basic 
practical measures for detailing construction, and design support with respect to strengthening 
requirements." 

The levels of expertise of engineers and designers in earthquake engineering vary widely, particularly in 
lifeline organizations. As a result, a question arises as to how to implement seismic criteria when there 
is a lack of understanding of earthquake engineering. Practitioners consistently ask for simple (cookbook) 
approaches, but these often are not possible or realistic. The key to solving this problem is basic 
education. Short courses could benefit practicing engineers, but formal education at the university level 
is the preferred long-term solution. 

Recommendations. Federal agency support of conferences, workshops, newsletters, and other 
information-dissemination activities should be provided that 

• present methodology and procedures in a form suitable for practice, 
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• explain the use of tools and guidelines to facilitate design or analysis, and 
• encourage participation by local collaborators and users engaged in earthquake hazard mitigation. 

Knowledge and resource information about lifelines must be effectively distributed to owners and 
decision-makers. Continuing education programs should be offered in conjunction with trade and 
professional groups and associations (AWWA, AGA, GRI, API, EPRI, ASCE, AIA, and ASME) at 
regional levels. 

Distribution of federal support of universities throughout the United States should be provided for 
including natural hazard studies that 

• create interaction among disciplines (geology engineering, architecture, construction, social science, 
policy, political science, etc.) and 

• provide research activities that encourage and support students entering the field of natural disaster 
reduction. 

State professional licensing boards should be encouraged to initiate mandatory inclusion of natural hazard 
resistance problems in professional licensing examinations in states subject to seismic natural hazard 
threat. These requirements would encourage universities to include essential seismic theory in their 
university curricula. 
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5. USER NEEDS 
IN SOCIETAL AND POLICY PROGRAMS 

5.1 DEFINITION OF SOCIETAL AND POLICY 

The Societal and Policy Team understood its mission to be that of support for the interagency strategic 
planning process of the National Earthquake Hazards Reduction Program by providing recommendations 
that can guide NEHRP program development and help set priorities over the next 3 to 5 years. 

Early in the assessment process, this team was called the Societal and Recovery Team. Recognizing that 
the intent was for this group to address the nonengineering and nonearth science topics that are part of 
NEHRP, the group decided that Societal and Policy more closely reflected the kinds of issues that it 
would be identifying. After the initial interviews, team members decided that this broad topic could be 
addressed best by focusing on four subtopics: knowledge transfer, regional user needs, incentive 
development, and policy analysis and social science research. Team members felt that for the purposes 
of this assessment these topics encompassed the major issues and problems. 

(It is important to note that the Societal and Policy Team defined mitigation—broadly—to mean any 
action that reduces risk from an earthquake, in contrast to the Implementation Team, which defined 
mitigation to mean actions that reduce the potential for damage in the built environment, as, for 
example, through building codes and land use ordinances.) 

5.2 IDENTIFICATION OF SELECTED USERS 

The team defined its users' group as those individuals involved in social and organizational aspects of 
earthquake risk reduction and preparedness. This definition includes professionals in the fields of social 
science research, economics, education, planning, disaster preparedness, and program management—that 
is, those who provide or need knowledge, information, and resources to support earthquake hazard 
reduction, preparedness, and educational activities. 

These users also included state and local officials. The Societal and Policy Team interviewed several 
local officials, primarily emergency managers. Local officials interviewed by the Implementation Team, 
on the other hand, were primarily planning and building officials. 

53 PROCESS FOR INFORMATION GATHERING 

Because the team recognized that trying to interview a statistically representative sample of users in the 
societal and policy arena would be impossible, it decided to interview selected social science researchers 
who study these users; that is, survey the surveyors. By interviewing researchers who conduct large 
sample surveys and who study issues of relevance to this user group, members felt that they would get 
a representative sense of the problems and opportunities facing that group. The team also reviewed the 
social science literature for published surveys and studies of users. 

To supplement the technique of surveying the surveyors, a multidisciplmary list was prepared of 
selected individuals who team members felt were knowledgeable in societal and policy issues. A long 
tradition in this field is to establish expert panels and rely on their judgment (FEMA, 1993; National 
Academy of Public Administration, 1993; NEHRP Advisory Committee, 1993; Bernstein et al., 1989; 
Hays, 1988). The team used this technique for selecting interviewees. 
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The team also chose to interview most of the members of one group of NEHRP users—state earthquake 
program managers. These state officials develop and manage their states' earthquake programs, funded 
by FEMA with NEHRP funds. They are also aware of the activities of local jurisdictions in their state. 
The 15 program managers interviewed represent a cross section of states with moderate and high 
earthquake risk. 

A general interview guide was prepared (see Appendix F.3). The professionals interviewed are included 
in the list in Appendix D. Each team member interviewed individuals from different fields, either in 
person or by telephone. In some cases follow-up interviews were conducted. All interviewees were 
assured that none of their comments would be for attribution without their permission. 

Team members knew of published and unpublished documents that contained information useful in this 
assessment. These were reviewed for suggestions and for data important to the Societal and Policy 
Team's assessment, and pertinent conclusions and recommendations were extracted for detailed study. 
These key documents are included in Appendix B of this report. Nevertheless, team members used their 
professional judgment in interpreting the interview and written information and in reaching their 
conclusions and recommendations. 

5.4 RESULTS OF INFORMATION GATHERING: IDENTIFICATION OF USER NEEDS 

While each of the following sections presents relatively specific conclusions, recommendations, and 
supporting discussions, a few broad themes emerge, and they are discussed below. In sum they point 
to a fundamental but evolutionary change that has occurred in NEHRP over the last several years: The 
shift of emphasis to implementation has created a need for support of the fragile and often long 
processes involved and a need to understand more fully the environments and forces that help or 
hinder implementation. 

Overview: The Evolving Context 

Initial programs and budgets formulated in 1975-1977 culminated in the Earthquake Hazards Reduction 
Act of 1977, which subsequently has been amended and reauthorized. Early on, the major focus was 
on augmenting the research capabilities of the principal NEHRP agencies: NSF, USGS, and NIST. The 
principal mission of these three organizations is research, that is, the development of knowledge to be 
used by others. 

The current NEHRP lead agency, FEMA, came into existence in 1979 and was designated lead agency 
by the 1979 amendment to the 1977 act. FEMA as an agency is more program management- and 
operations-oriented than it is research-oriented; therefore, its primary interests are in getting things done 
through an intergovernmental system characterized by shared powers. 

FEMA's focus, understandably, is on implementation, and along these lines, the summer 1980 
establishment of the innovative, locally driven Southern California Earthquake Preparedness Project 
provided a model for subsequent efforts. SCEPP and similar programs have resulted in the building of 
a national network of program managers, advocates, and constituencies that did not exist before in 
substantial form. 

During recent years, when greater attention has been given by Congress to implementation, a 
fundamental tension has emerged in NEHRP between continued research on one hand and concern for 
accelerated implementation on the other. Congress has reflected this tension in recent biennial 
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reauthorization and oversight hearings. At the November 1993 workshop, we noted with interest a 
comment by one federal official closely involved with the formulation of the original act. He stated that 
"[in 1976] we looked at scientific and technical aspects of the problem; other areas were not given much 
attention." According to another federal official, also with a long history of involvement in the program, 
the current trend by Congress is toward stronger accountability for results (cost-effectiveness), goal-
oriented interagency strategic planning processes, and proactive efforts to achieve risk mitigation. 

In the largely nontechnical user community, however, NEHRP tends to lose its identity. That is, the 
involved federal agency staff and the broader "earthquake community" know what NEHRP is, but users 
at other levels are more interested in information, advice, problem-solving, and other products and 
services than in how they are labeled. It is a major challenge to show Congress and other influential 
decision-makers that NEHRP has been of help in widely separated areas, even when successful 
outcomes depended critically on locally important factors. 

5.5 STRENGTHS OF NEHRP 

5.5.1 General Strengths 

NEHRP has been in effect for fewer than 20 years, and in much of the United States a burgeoning 
awareness of earthquake risk has occurred only within that time. It is important to note that much of 
the research in the topic areas of this report has been funded through NEHRP. A primary strength of 
NEHRP, therefore, has been to set into motion many of the processes that have brought us to where 
we are today in understanding the nature of earthquake risk throughout the United States and the 
consequences of that risk. 

State earthquake programs initiated by FEMA financial support have provided an important link between 
federal and local levels. Primary NEHRP-funded state and local earthquake program managers are 
aware of, and use, FEMA. They also make limited use of USGS information and resources. But NSF 
and NIST are rarely utilized, and this group of users knows little about the roles of those agencies in 
NEHRP. 

The linkages that state program managers have made with universities and local emergency management 
agencies have been useful in promoting the goals of NEHRP. The linkages with universities are 
especially important, for they often have provided access to research information from other NEHRP 
agencies to the program managers, who then pass it on to their constituents. (See item 1 in Section 
5.5.2.) 

5.5.2 Discussion of Strengths 

NEHRP has accomplished much in its relatively short life span. A list of recent accomplishments can 
be found in Building for the Future, NEHRP Biennial Report to Congress, Fiscal Years 1991 and 1992 
(December 1992). Those accomplishments are reflective of strengths and provide an overview of what 
has worked, or is working, well within the societal and policy issues arena. For example: 

1. The decision by FEMA to seek active partnerships in states with moderate as well as high risk from 
earthquakes has resulted in a significant expansion of the role of NEHRP in promoting mitigation 
at regional and local levels. Earthquake program managers and regional consortia serve as liaisons 
between the federal government and the states and as links between FEMA and potential end-users. 
This linkage allows information from other NEHRP agencies to pass through FEMA directly to the 
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states. In addition, the linkages that state program managers have with universities and local 
emergency management agencies have been instrumental in promoting the goals of NEHRP. 

Links with universities are especially important, for those contacts often have provided access to 
basic research funded through NEHRP that is not readily available through the federal agencies. For 
example, much earthquake research in the Central United States has been funded by NEHRP 
through universities (primarily Memphis State University and Washington University in St. Louis), 
which have disseminated the results to earthquake program managers, local public officials, and the 
general public. 

2. The linking process has produced "earthquake advocates" at regional and local levels who help to 
promote the goals of NEHRP, even though those advocates may not be familiar with that acronym. 

3. Support by NEHRP of professional groups (e.g., EERI), research institutions [e.g., the Energy and 
Environmental Response Center (EERC), NCEER, SCEC], and regional and state earthquake 
consortia (e.g., CUSEC, NESEC, WSSPC, California's Earthquake Program) has resulted in a 
variety of venues nationwide for the distribution of information about earthquake risk and 
mitigation. 

4. An assortment of publications relating to earthquake risk, earthquake mitigation, and earthquake 
lessons have provided planning and policy tools at regional and local levels. 

5. NEHRP's recommended provisions for seismic design and construction of new buildings have been 
instrumental in influencing model building codes and helping to achieve national consensus on 
design standards in earthquake-prone regions. 

6. Federal initiatives through NEHRP have influenced local changes in building construction and thus 
have provided models for seismic design and risk mitigation for communities. Two examples are 
(1) the federal initiative to set earthquake standards for, and to strengthen veterans hospitals in, both 
moderate- and high-risk regions of the United States and (2) Executive Order 12699 requiring 
federal agencies to apply seismic design standards for new construction. 

Strengths, however, are not static. What has worked well in the past should be built on for the future. 
User input is one component of this building process, and it is used in the Section 5.6 as a bridge 
between the past and the future of NEHRP in the societal and policy arena. 

5.6 ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 

5.6.1 General 

1. "It is time to do, not ask, anymore." Among the social science researchers interviewed, this 
message reflects two significant inputs. First, the topics covered by this Assessment have arisen 
before, and many interviewees have responded similarly before. Progress needs to be made in 
solving already identified problems, many of which are described in the reports reviewed by the 
Societal and Policy Team. Second, this comment also reflects a growing disenchantment among 
researchers and concern that relatively little of the knowledge they have provided is being translated 
into improvements in NEHRP. 
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2. Many interviewees noted that NEHRP tries to accomplish too much with too few resources. 
Spreading resources thinly leads to caretaker programs incapable of achieving significant objectives. 
Either NEHRP's funding should be increased substantially, or efforts with the same resources 
should be more focused. 

3. Insofar as earthquake hazard reduction and preparedness are concerned, California is different from 
other states (and regions) because of the higher risk and the relatively well-institutionalized nature 
of its seismic safety programs. In fact, California is more nearly comparable to Japan or New 
Zealand than to other states. Thus, for the foreseeable future, NEHRP will have to continue to view 
California as one of a kind and consider separately and on their own merits the needs and 
performances of states in earlier stages of program development. 

4. The majority of recommendations offered below focus on the need to strengthen NEHRP's 
knowledge transfer; educational, advocacy, and user level program development; and institution-
building activities. These findings reflect the needs of those professionals recruited to the field to 
achieve higher levels of earthquake safety in their areas; many feel like orphans. They often work 
in environments that, regardless of objective risk, are characterized by apathy or overt opposition 
to earthquake hazard reduction and preparedness. These professionals depend on NEHRP-supported 
processes and networks for information and peer support. 

5.6.2 Findings and Recommendations: Knowledge Transfer 

Finding 5.1 

In general, it can be difficult and frustrating to obtain earthquake information from 
the FEMA national office. The regional offices have proven more helpful. 

Discussion. Numerous state earthquake program managers reported difficulties in receiving information 
from the FEMA national office. Calls were routed repeatedly and/or information was never sent. To 
counter this problem, some program managers established lines of communication with their FEMA 
regional contacts and were able to receive information that way. Other state program managers felt 
isolated and were unable to receive the information they wanted. 

Recommendation. As part of the pending reorganization of FEMA, place more emphasis on service 
and on personnel who have accurate information and know who within the agency can help. 

Finding 5.2 

While general earthquake mitigation and preparedness information is helpful, local 
users have a stronger need for information tailored to their local situations. 

Discussion: Many interviewees reported that current earthquake materials are too generic and are not 
helpful in addressing specific local issues. In particular, state earthquake program managers need 
localized risk information that can form the basis for vulnerability assessments. Without good risk 
information, it is difficult to "sell" earthquake hazard mitigation, especially in states and communities 
with moderate risk and long return intervals. During a discussion at the Washington, D.C., workshop, 
the earthquake program manager from Arizona pointed out that basic risk information is a prerequisite 
for action in his state. To convince policymakers that money or time needs to be spent on the 
earthquake problem, managers need hard data that prove they have a problem. A recent survey of users 
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of earthquake hazards information in the high-hazard San Francisco Bay Area (Spangle Associates, 
1993, p. 2), confirmed this finding. Researchers found that 

interpretive maps and reports going beyond hazard identification to estimates of 
probabilities and vulnerabilities are used more than most earthquake hazard information 
by all categories of users interviewed (emphasis added). 

Peter May (1990), in writing about loss estimation studies, also emphasizes the need for more local 
vulnerability assessments that can inform decision-making and priority-setting. 

FEMA tends to disseminate material developed in California without adequately adapting it to the 
circumstances of other states and communities. While the basic ideas in the California information may 
be relevant to other states, the fact that the material comes from California makes it less likely to be 
used elsewhere. 

USGS identifies priority areas in the country for research, making it difficult to obtain research dollars 
to develop risk assessments in lower priority areas. The dilemma is that spending a few dollars in every 
city at risk will not generate good data, but not providing basic risk information on those areas means 
no advancement of NEHRP goals in those communities. 

Recommendation: Make greater efforts to define user needs on a regular basis and to link local 
experiences, knowledge, and data to general information. Involve local users in (if they are not 
responsible for) the design, production, and dissemination of such information. In addition, encourage 
USGS to establish a policy of obtaining and maintaining at least a minimum level of basic earthquake 
data for all risk areas. 

Finding 5 3 

As capabilities have developed at state and local levels, so has interest in research. 
Users reported a desire to help define research needs, especially in the NSF and 
USGS programs. 

Discussion: Local and state government officials stated that they had numerous problems and questions 
they would like to see researched. They had strong opinions about what is useful research. In their 
minds, much NEHRP research is not relevant to their needs. In addition, some local officials saw large 
amounts of existing research, but not enough guidance on how to interpret and use it. The desire for 
more user input into research definition has been noted by authors and expert panels, including 
Cochrane, 1991; May, 1991; Schulz, 1993; and Bernstein et al., 1989. Because this recommendation 
has been stated previously in so many other forums, a certain amount of frustration exists among users 
as to why this recommendation has not yet been implemented. 

From the perspective of state and local officials, the NEHRP research program needs to be more tightly 
focused on the types of policy issues important to them. The application of research to, and knowledge 
about, hazard mitigation is stressed, yet the perspective of the persons and organizations who will be 
applying the knowledge is often missing. Public officials want to help define and be involved in the 
research program. 

Recommendations. (1) Increase efforts of the two principal research agencies to assess local user needs 
well in advance of the research to be done. (2) Include a user's advisory group in applied research 
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projects to provide counsel in scope, direction, and utility of results and to help facUitate application 
of results. 

Finding 5.4 

Overall, the knowledge transfer processes within NEHRP need to be strengthened. 
It may be not be practical for the research agencies to be held responsible for the 
"translation" and dissemination of research into user-friendly formats. 

Discussion: This finding cuts across the four groups in this Assessment, and in the minds of the Societal 
and Policy Team members it is one of the most critical findings. Effective knowledge transfer is 
difficult, but extremely important, and all indications are that the process needs to be improved. This 
finding also has shown up in the literature, in previous forums, and in other assessments of NEHRP 
(FEMA, 1993; NEHRP Advisory Committee, 1993; Bakun, et al., 1992; Bernstein et al., 1989). 
Translation of scientific knowledge is not the same thing as dissemination, and more attention needs to 
be paid to effective ways of accomplishing translation. Are there some innovative ways of transferring 
and translating information that could be explored, including professional exchanges, fellowships and 
courses (e.g., placing users in the research environment and vice versa), mixing the disciplines more 
in the translation process, or using disciplines that have not been represented to date in the NEHRP 
program? 

Attention needs to be given to what is meant by transfer, translation, and dissemination. More players 
need to be involved in this process. Scientists who develop the knowledge, for example, should not be 
expected to translate that knowledge into public policy. The scientific community does not reward 
scientists who have an interest in being involved in the translation function. 

Recommendation. Ensure that NEHRP agencies recognize that the translation function is a key part 
of the knowledge transfer process. Support formal and informal mechanisms for this process. 

Finding 5.5 

Most users obtain earthquake information through professional associations and 
meetings, informal peer networks, newsletters, and on-line services. These are 
preferred and trusted sources of information. 

Discussion. Interviewees, state and local officials, and the research literature (May et al., 1989) cite 
professional associations and peer networks as their preferred sources of information. City officials in 
particular—organizations of building officials, city administrators, city managers, public works 
officials— seem to obtain information from their colleagues, either through personal contacts or through 
professional organizations. A survey of building and planning officials in the San Francisco Bay Area 
found that the two sources of information and technical assistance reported to be most useful, both 
before and after the Loma Prieta earthquake, were BAREPP and professional associations. This fact 
suggests that, at least for local-level planning and building officials, the most valued sources of 
information and technical assistance are those that are easily accessible, those that are locally relevant, 
and those provided by credible sources such as other members of their own profession (Bolton and 
Orians, 1992: p. 20). 

These findings further suggest that earthquake risk mitigation information will be best received by local 
officials through the channels they regularly use. For example, specific earthquake conferences and 
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newsletters, unless supported by the regular information networks used by local officials, may not be 
effective because the sponsoring agencies may not be viewed as credible and trusted sources of 
information. 

Recommendations. (1) Identify professional organizations representing key user groups and make them 
partners in the research and information dissemination processes. (2) Give increased attention to 
supporting technical assistance cadres or expert peer matches, particularly among state and local 
officials. To their peers and constituencies, these experts can provide counsel and information in 
familiar and useful formats on such subjects as mitigation, preparedness, response, and recovery. 

Finding 5.6 

Almost universally, users gave high praise to focused earthquake projects such as 
SCEPP, CUSEC, and BAREPP and to formal and informal technical information 
services and clearinghouses (such as those at universities). These organizations 
function as information-providing, advocacy, network-building, agenda-influencing, 
and technical information-translating centers. 

Discussion. Interviewees in moderate-hazard states, particularly in the Midwest, cited informal clearing
houses (e.g., a professor at a local university) as preferred sources of information. Interviewees served 
by regional earthquake projects cited those projects as useful sources of information. All social science 
researchers and most state earthquake program managers cited the Natural Hazards Observer (a 
bimonthly publication by the Natural Hazards Research and Applications Information Center at the 
University of Colorado) and NCEER as important information sources. 

The team believes that small size, as in the case of a local geology department or clearinghouse, or easy 
name recognition, as in the case of the regional projects or larger clearinghouses such as National 
Information Services Earthquake Engineering (NISEE) and NCEER, are factors in the success of these 
projects. The close working relationships those organizations are able to establish with their 
communities means that they are seen as credible and trusted. Supporting this idea, the NEHRP 
Advisory Committee stated in 1993 that, 

as part of an expanded implementation effort, appropriate institutional structures, such 
as California's BAREPP and SCEPP models, should be explored and developed to more 
effectively use collaborators. 

A 1987 expert review committee also noted the importance of supporting and encouraging regional 
efforts (Bernstein et al., 1989). While budget limitations and other agency needs may be seen as more 
important, the team is concerned about the recent absorption of BAREPP and SCEPP into the main 
operating staff of the California Office of Emergency Services. The resulting possible loss of regional 
identity, relationships, and information dissemination pathways may have a long-term negative impact 
on earthquake-specific activities and technology transfer. 

As some states and FEMA move in the direction of all-hazards rather than hazard-specific programs, 
it may prove difficult to maintain the focus and intensity of earthquake-specific programs. Attention 
needs to be given to how to continue the strong advocacy for earthquake hazard mitigation. 

Recommendations. (1) Give attention to how to continue to support regional clearinghouses and 
information centers; they perform an important function for NEHRP and need to be bolstered. 
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(2) NEHRP agencies should advocate and continue to support the implementation and use of electronic 
information services such as e-mail, CD-ROM, GIS, and bulletin boards to facilitate the dissemination 
of information. 

5.6.3 Findings and Recommendations: Regional Users' Needs 

Finding 5.7 

States vary significantly in their support for NEHRP goals; not all states are 
supportive of the program. 

Discussion. When a state earthquake program is established by FEMA, a state must agree to a 50/50 
share of the cost within a number (3 to 5) of years. The current economic climate makes this difficult 
for states whose limited revenue has resulted in reducing or eliminating state programs and jobs. States 
with low probabilities for damaging earthquakes in the near future are especially prone to reduce or 
eliminate earthquake programs, and it is difficult to impress state legislators with the need to prepare 
for earthquakes when the risk is perceived to be low. In addition, some state programs may be 
eliminated because the 50% match is considered too costly in light of more urgent concerns. 

Some users suggested a maximum match requirement of 35%, so that state legislators would not see 
it as too expensive, or a longer time span before a state is required to pay the 50% match. Other 
suggestions were to accept activities a state does on behalf of earthquake risk mitigation through other 
agencies as partial fulfillment of the match and to encourage multiagency involvement as an incentive 
to save money on the match—giving matching credit, in effect. All agreed that the goal should be to 
keep the programs operating ("earthquake awareness and mitigation is a long-term process"), for they 
often take decades to evolve. 

Recommendation. Provide greater flexibility in funding state earthquake programs to facilitate 
increased and sustained state participation. 

Finding 5.8 

FEMA's administrative regulations and reporting requirements reduce the effective 
time available for real program work. 

Discussion. Responsibilities of earthquake program managers are multifaceted. They are responsible 
for communicating information about earthquakes to the widest possible variety of users in a state, and 
some have additional responsibilities with state emergency management agencies. 

All of those interviewed considered FEMA paperwork requirements excessive, absorbing time that 
otherwise could be devoted to carrying out programs. Some believe the reports they are required to 
write never get read, as there is no feedback. Some also reported difficulties in obtaining information 
from FEMA headquarters (although there never seemed to be problems with receiving updated 
paperwork requirements). 

Frustration was expressed with regulations governing state use of earthquake program money as well 
as with the number of changes in the Comprehensive Cooperating Agreements (CCAs). Rubin, in a 
1993 report, discusses what she defines as control aspects of FEMA's management, rather than 
emphasis on capacity building, which she sees as a need. 
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Recommendation. Examine federal-state funding and administrative models, simplify the process, and 
change to a less control-oriented system. 

Finding 5.9 

Regional and local risk information is fundamental to achieving political support for 
NEHRP goals. Users repeatedly expressed a need for better risk information. 

Discussion. As scientific knowledge about earthquake source zones has grown, new areas of the United 
States have been identified as having a significant earthquake risk. Much information about earthquake 
hazard mitigation is generic or concentrates on well-known higher risk areas. For a mitigation program 
to be effective, information must be geared to the specific risk in a region, and it must include scientific 
information about causes and consequences of an earthquake, probabilities of damaging earthquakes, 
and mitigation with a regional focus. Finding 5.2 discusses this same situation, though in a somewhat 
different context. 

Users interviewed in Arizona, Idaho, Montana, Utah, Missouri, Tennessee, Arkansas, Mississippi, 
Georgia, South Carolina, and New Hampshire indicated that a lack of appropriate information specific 
to their regions significantly hindered their ability to carry out earthquake programs effectively. 

Recommendation. Risk and vulnerability analyses are essential to each region where an earthquake 
program is funded. Ensure that earth science research supports all of these areas, and that mitigation 
information reflects local earthquake risk and consequences. 

5.6.4 Findings and Recommendations: Developing Incentives 

Finding 5.10 

Many state and local governments are under extreme financial pressure. Even 
programs considered feasible as recently as 3 years ago are being curtailed or 
eliminated. In the best of times, earthquake risk mitigation often has a hard time 
competing for political attention and resources; current fiscal conditions are reducing 
commitment to this activity. 

Discussion. Regional users addressed this problem. Earthquake awareness is a long-term, evolutionary 
process. While the major responsibility for driving awareness resides initially at the federal level, 
responsibility for continuing the awareness/mitigation process resides at the state and local levels. 

In areas where earthquake risk is significant, though long-term, it is important in the current fiscal 
environment to develop incentives for state and local governments to continue earthquake programs. 

Informal partnerships already exist in many states, but strictures in place concerning use of state and 
federal funds at local and private levels significantly lessen their impact. New partnerships need to be 
created among federal and state governments, regional consortia, universities, and the private sector to 
provide a variety of avenues to keep earthquake programs viable. 

Some users expressed frustration that rules for using federal money prevented them from seeking 
creative ways to establish partnerships within their states that could foster local incentives for hazard 
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mitigation. Other users thought that more how-to, hands-on information for specific audiences could 
act as an incentive for the formation of local hazard mitigation partnerships. 

Recommendation. Give attention to developing incentives and alternative mechanisms for supporting 
state and local programs. Some user suggestions include federal-state-local matching funds for 
programs, reviewing current matching fund requirements for participation in NEHRP, providing direct 
federal technical assistance such as on-staff help, and supporting nongovernment advocates whose 
objective is to influence political agendas and create climates for formal policy actions. Encourage and 
support more public-private partnerships. 

Finding 5.11 

Based on California's experience and recent experiences elsewhere, demand for 
consumer-oriented earthquake information is increasing. Demand for such 
information has created a major opportunity for NEHRP agencies. 

Discussion. Demand for information about earthquakes is usually event-driven; as a result, large-scale 
information dissemination also tends to be event-driven. That is, the event creates the demand, which 
then triggers the supply. For example, thousands of calls were taken by the California Office of 
Emergency Services (OES) hot line after the Big Bear Landers earthquake, and the USGS post-Loma 
Prieta earthquake newspaper insert was so popular, funds were insufficient to meet reprint requests. The 
event/response interaction rarely results in a sustained demand for earthquake information. Successful 
marketing, however, can create a demand that is not event-driven, as has been shown repeatedly by 
campaigns for newly created commercial products that have resulted in remarkable levels of sustained 
consumer demand. 

The use of marketing techniques for the dissemination of earthquake information has been often 
discussed, but no cohesive, long-term approach has ever been attempted. Marketing strategies can result 
in effective consumer-driven channeling of information and in an enduring consistency of demand. 
Users have been frustrated by the short-term nature of past marketing campaigns and the inability to 
maintain a consistent supply of materials. Several interviewees pointed out this deficiency in the Big 
Bird earthquake preparedness campaign; after the initial, generous offering of kits to the states, kits 
became very difficult to obtain. USGS has discussed its internal structure that makes it difficult to keep 
popular items in print (Bakun, et al., 1992). 

Based on their study of the post-Loma Prieta earthquake newspaper insert, Mileti and his colleagues 
(1993) have recently made recommendations regarding how best to communicate earthquake risk 
information. 

Recommendation. Give immediate attention to developing a long-range earthquake information 
marketing strategy to increase demand and to reduce the impression that people can do little to minimize 
losses. Develop a variety of localized strategies for different regions and ethnic populations. For 
instance, USGS should examine its marketing strategy in the context of improved outreach and reprint 
the acclaimed newspaper insert. 
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5.6.5 Findings and Recommendations: Policy Analysis and Social Science Research 

Finding 5.12 

NEHRP lacks an organized and consistent means for selecting policy strategies and 
evaluating the effectiveness of programs and activities. 

Discussion. Many agencies use formal policy analyses and program evaluations to support decisions 
about priorities and allocations of limited resources. Except for some periodic committee reports and 
intermittent assessment projects, interviewees familiar with policy analysis techniques and with NEHRP 
noted that such program management activities have not been institutionalized. 

Policy analyses help to define objectives, suggest alternative strategies, evaluate the cost-effectiveness 
of alternatives, and identify likely and preferred outcomes. Program evaluations provide feedback about 
actual results of policy and program decisions, which can then be used to modify programs, including 
enabling legislation, if need be. Analytical and evaluative activities are common in federal agencies, and 
professionally trained people and well-developed methods are available. (May, 1991, discusses needed 
elements in a hazards policy analysis.) 

Several interviewees noted a weak link between understanding facilitators/barriers and implementation. 
("What works and why? What does not work and why not?") Rigor in research to add credibility to the 
findings of implementation research was indicated as an area for improvement. The need to strengthen 
policy and implementation research was noted in a recent evaluation conducted by the National 
Academy of Public Administration (1993). This report stated that 

FEMA's attitude toward sponsoring applied research using outside research, and 
incorporating research results into operational, training and educational efforts ought to 
be reviewed. FEMA has made little effort to use emergency management research results 
to improve state and local capabilities. 

Recommendation. FEMA should organize and manage regular policy analyses and program evaluations 
(including supporting implementation research) to guide future planning and the allocation of resources 
for NEHRP. The results of such analyses will be important to the interagency strategic planning 
process. 

Finding 5.13 

Not only is FEMA NEHRP's lead agency, it is also the most politically involved 
NEHRP agency. That means it must respond, and be sensitive, to other than purely 
scientific or technical needs in carrying out its NEHRP responsibilities. 

Discussion. On a scale of 1 to 5 ("not familiar" to "very familiar"), all social science researchers 
interviewed indicated that they were either familiar or very familiar with NSF. Most indicated moderate 
familiarity with USGS. Half of the interviewees were familiar to very familiar with FEMA. Few were 
familiar with the National Institute of Building Sciences. 

NSF was praised for being helpful, supportive, and understandable and was accorded high marks for 
the integrity of its peer review process. NSF staff was praised for its professionalism and cited as a 
source of stability in the research portion of NEHRP. 
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FEMA was widely held to be "unfathomable." Few of the social scientists interviewed expressed a clear 
understanding of how FEMA works. Several noted that NEHRP leadership remains difficult to assign 
because of structural and process problems with the program. The structural flaw of NEHRP is its 
multiagency nature with a lead agency (FEMA) that lacks the resource control to lead. Therefore, 
coordination is at best a negotiated minimum among separate bureaucratic fiefdoms (hardly a new 
observation). 

FEMA is different from the other three principal NEHRP agencies. While in some ways it closely 
resembles other operating agencies, it also has several programs that depend on multiagency and 
intergovernmental coordination to achieve desired results. Traditionally, activities except in the case of 
major disasters (and then only for a short time) have received relatively little attention and little political 
support. 

Several interviewees noted the diversity of jurisdictions NEHRP attempts to influence/encourage and 
the differences in their capabilities. Lack of adequate human and financial resources is the biggest 
stumbling block to effective risk reduction at the local level. 

Consequently, FEMA officials have to take into account other than purely scientific or technical reasons 
when considering program decisions. At some level politics is governing, and it might be more 
important to NEHRP's success in the long run to foster and maintain a broad national constituency, 
including representatives in moderate to lesser seismic areas, than to be seen as a federal subsidy to just 
one or very few areas. In Japan, for comparison, political support for earthquake programs is strong 
partly because earthquake risk is seen as a truly nationwide problem. 

Recommendations. (1) FEMA should do a better job of explaining the political contexts of major 
program decisions, and the other NEHRP agencies should recognize that political decisions often are 
necessary. (2) More thought must be given to incentive systems and how to mobilize and maintain 
political support as ways to accomplish NEHRP objectives at the local level. 

Finding 5.14 

Federal agencies not officially part of NEHRP have critical roles in earthquake risk 
mitigation. Some, such as the Departments of Veterans Affairs, Housing and Urban 
Development, Energy, Defense, State, and National Park Service, have postdisaster 
roles. 

Discussion. Reports show that some federal agencies are spending substantially more money to mitigate 
earthquake risk than is appropriated annually for NEHRP. Therefore, it is important to understand that 
the federal government's commitment to seismic safety is greater than NEHRP. While this fact is 
understood within the earthquake community, it is virtually unknown beyond it. 

Giving greater recognition to the total federal commitment could strengthen NEHRP's perceived value, 
and it could help to support the activities of existing or latent "earthquake entrepreneurs" in other 
federal agencies. Coordination and information sharing between research and operating agencies could 
also strengthen the role of research and help to define research needs. This liaison could lead to greater 
recognition and advocacy of mitigation and recovery activities within the agencies. For example, formal 
recognition could give leverage to internal advocates to influence program management decisions. 
Perhaps a new council composed of the seismic safety coordinators designated under Executive Order 
12699 (Seismic Safety of Federal and Federally Assisted or Regulated New Building Construction) 
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should be formed by FEMA to broaden agency participation. Such participation also could help 
advocates to promote stronger mitigation efforts through their agencies' regular loan, grant, and 
regulatory programs. 

Recommendation. Current practice for involving other agencies should continue, as is done through 
the Interagency Committee on Seismic Safety in Construction (ICSSC). Possibly the NEHRP legislation 
should be amended to include or prominently recognize other agencies. 

Finding 5.15 

Greater balance between social science research and engineering and earth science 
research is needed. 

Discussion. Hypothetically speaking, if research areas have to be cut to fund more and better social 
science and economics research, where should the cuts be made? The few interviewees who chose 
(dared) to tackle this question indicated that such cuts should be in the earth sciences, at least in the 
short run. If funding changes are not made, the current asymmetry between earth science knowledge 
and social science/economics knowledge (with engineering essentially in the middle) will only worsen. 

Not surprisingly, given that those interviewed were social scientists, all indicated a need for more 
funding to the societal aspects of NEHRP, but almost all indicated the need for more research on 
policy, incentive systems, and implementation—that is, on more focused applications-oriented research 
even within the social science and economics areas. This finding is supported in the literature as well 
(NAPA, 1993; Olson, et al., 1989; Schulz, 1993). Social science and economics (including financing 
and insurance) research should be enhanced, with special attention to integrating hazard information, 
loss estimation, engineering approaches, and public policy strategies. 

All social science researchers cited their interpersonal network and the Natural Hazards Observer as 
their major sources of information about earthquake-related social science research. Most also added 
the annual Natural Hazards Workshop at the University of Colorado. Several mentioned information 
from EERI and NCEER. Standard university-style bibliographic searches, such as those available 
through NISEE, rounded out the information source category. 

Recommendation. FEMA and NSF should jointly fund a short-term intense project to identify user 
needs that can be met by social science research. The results can be used to prepare a social science 
research plan that should contain priorities and funding levels to provide a coherent program that ends 
the "stepchild" status of social science research. This proposal is especially significant in that many 
questions now being raised relate to economics, policy development and implementation, emerging 
multihazard contexts, intergovernmental relations, and institution building. 

5.6.6 Additional Suggestions 

1. People are still searching for a more descriptive title for the NEHRP enabling legislation, especially 
as increased attention is given to implementation. While hazards cannot be reduced, risk can. 
Therefore, the Societal and Policy Team suggests that the act be retitled "National Earthquake Risk 
Reduction Act" and that the program be known as "NERRP" to reflect its multiagency and 
intergovernmental nature. Perhaps this change could be accomplished during a major overhaul of 
the (original and amended) legislation. Revisiting NEHRP's charter would provide an opportunity 
to reinterpret the context and needs of earthquake mitigation and preparedness, redefine agency and 
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intergovernmental responsibilities, take advantage of applicable research done since the legislation 
was passed, delineate program evaluation responsibility, and include other measures for increasing 
NEHRP's effectiveness. 

2. Team members are aware of the continuing struggle within the executive and legislative branches 
to enact acceptable earthquake or natural hazards insurance legislation. While this team did not 
explore that subject, we wish to point out that such legislation could have major impacts on 
NEHRP. We are confident that members of the earthquake community and NEHRP agency staff 
members will monitor proposed insurance legislation to ensure that the intent of the Earthquake 
Hazards Reduction Act is maintained and that NEHRP continues to address adequate levels of 
mitigation and preparedness. 

3. CD-ROM technology is an information storage and retrieval method whose cost is declining rapidly 
and which will be available soon to nearly everyone. CD-ROM can store huge quantities of 
information for relatively small cost. We encourage NEHRP agencies to consider providing their 
publications on CD-ROM and to press for its use in federally funded earthquake information 
systems, such as the NISEE and Quakeline systems. 
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6. USER NEEDS 
FOR IMPLEMENTATION OF MITIGATION MEASURES 

6.1 DEFINITION OF IMPLEMENTATION AND MITIGATION 

In helping to achieve the goals of NEHRP, the Implementation Team focused on two primary areas, 
the implementation of local mitigation measures in moderate- to high-risk seismic zones and 
implementation of mitigation efforts by federal agencies. 

In this process, the team found it practical to define routine, but significant, terms so that team members 
would be consistent in their assessments and discussions. The team then defined implementation as 
putting into practice, and mitigation as actions taken to directly limit damage to the built environment 
through seismic resistant design and land use practices. 

Implementation of earthquake risk reduction measures is an integral part of NEHRP. Mitigation of the 
built environment through design and land use practices forms a major part of the NEHRP goals and 
objectives, which include (1) development and improvement of design and construction techniques that 
resist earthquake damages, (2) development of model building codes and land use practices for 
earthquake risk reduction, and (3) application of research results. 

Mitigation planning is also a key element of the disaster recovery process. The Stafford Disaster Relief 
and Emergency Assistance Act (PL 100-707, Section 409) requires the preparation of a mitigation plan 
as a condition for receiving some types of federal disaster assistance. The implementation of mitigation 
measures for the particular hazard addressed by the mitigation plan is part of the effort to reduce future 
losses. 

Implementation of mitigation measures is, therefore, important to both the NEHRP and disaster 
assistance programs. While mitigation planning following a disaster focuses on efforts to reduce event-
identified weaknesses, NEHRP focuses on a proactive approach to reduce the damaging impacts of 
earthquakes before the next one occurs. 

6.2 IDENTIFICATION OF SELECTED USERS 

The team focused on the relationship of NEHRP in two primary areas: (1) implementation of local 
mitigation measures in moderate- to high-risk seismic zones and (2) implementation of mitigation efforts 
by federal agencies. The two efforts are referred to in this section as "local assessment" and "federal 
assessment." State-level mitigation efforts were considered only from the perspective of the local 
assessment. 

This assessment does not provide a statistically valid sample from which to quantitatively evaluate the 
relationship between the implementation of mitigation measures and NEHRP. Insight, however, can be 
gained into how NEHRP has assisted implementation in the past and where NEHRP might better assist 
in the future by selecting assessment participants associated with both strong and weak examples of 
implementation of mitigation measures at the local level. Similarly, interviews with key individuals 
involved in the implementation of federal mitigation actions provide insight into the ways NEHRP might 
better support that process. Finally, the issues and concerns identified by assessment participants provide 
input for the development of a quantitative evaluation tool to be used as part of an ongoing assessment 
process. 
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Assessment participants included selected local and federal interviewees, discussion group members, 
professionals, informal discussions with implementation researchers, participants in an independent 
workshop evaluation, and participants of a users' workshop designed to provide feedback to team 
members. The results of local assessment interviews are summarized in Table 6.1. (Note: Tables 6.1 and 
6.2 are at the end of Section 6.) A total of 53 individuals (23 local and 30 federal assessment) were 
interviewed by phone or by scheduled face-to-face interviews. Their names are included in Appendix D. 1 
of this report. 

6.2.1 Local Assessment: Selection of Users 

Implementation of local mitigation measures is primarily a community-level responsibility. Although 
"state policy may shape local policy by mandating that certain practices be consistent with state policy" 
(Bolton, 1992), the authority to develop and administer mitigation programs resides primarily with local 
jurisdictions. The implementation team selected local study participants from four groups: planning 
departments, building departments, school facilities, and hospital facilities. Planning and building 
departments were selected because they are directly involved in developing and setting local land use and 
building practices. School and hospital facilities represent essential facilities for which NEHRP has 
developed specific materials and programs. 

To help develop insight into factors that can enable NEHRP to best support local mitigation efforts, 
interviews were conducted, where possible, in cities identified as having relatively strong or relatively 
weak mitigation programs. In two states, Washington and Oregon, cities were selected by using the 
results of previous research on risk reduction policies and practices in Puget Sound and Portland (May 
et al., 1989). In other areas, team members selected appropriate city locations. 

Political and economic characteristics as well as differences in perceived or real risk also influence local 
mitigation efforts (May et al., 1989), and thus had an impact as well on the Implementation Team's 
selection. The decision to select states to represent diverse geographic areas in which NEHRP programs 
have been active resulted in the addition to the study of 10 cities in five additional states. The seven states 
included in the survey are California, Idaho, Missouri, Mississippi, Oregon, Tennessee, and Washington. 
Ideally, a pair of cities from each state participating in NEHRP would have been selected, which would 
have resulted in 64 local assessment interviews. Because of the assessment schedule, however, interviews 
were limited to the 12 cities identified in Table 6.1. Table 6.2 shows selected characteristics of each of 
the 12 cities in which the 22 interviews were completed. Currently 28 states and three territories are 
funded under FEMA's State and Local Program. 

Interview data were supplemented by individual and group discussions, with diverse participants 
representing broad areas of concern, at national conferences and regional workshops attended by team 
members. Participants in the discussion groups are listed in Appendix D. 

Two group discussion sessions were held in California in the summer of 1993, bringing together 
approximately two dozen individuals with experience in the field of health care organizations and 
earthquakes. Hospitals, regulatory agencies, emergency services (emergency management), and 
emergency medical services agencies at state and local levels were represented, among other subgroups 
of this user category. The individuals invited all had a minimum of several years of experience in the 
emergency preparedness or earthquake hazard reduction aspects of medical systems; all of the local and 
state government representatives had participated in responses to at least two earthquakes; and several 
individuals had been active in the field since the 1971 San Fernando earthquake and had authored studies 
concerning medical systems and earthquakes. Thus, the groups were not composed of people 
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representative of medical systems across the country, but of individuals very experienced in dealing with 
earthquake issues that affect the medical system. The intent was to assemble as much experience as 
possible and extract from that wisdom some forward-looking suggestions for NEHRP involvement in the 
medical field. 

One group discussion was carried out as part of the Central United States Earthquake Consortium 
sponsored Seismic Design Workshop that brought together some 90 architects, engineers, urban planners, 
emergency managers, building codes officials, and contractors to address the impact and implications of 
seismic regulations on their respective disciplines. The group focused on a discussion of user needs, 
problems, and issues related to earthquake risk reduction and how NEHRP (and CUSEC) can best assist 
each group in identifying and carrying out its risk reduction responsibilities. 

One group discussion was held during the 1993 Hazards Research and Applications Workshop in Boulder, 
Colorado. Participants included emergency managers and researchers involved in studies related to 
implementation of mitigation measures. Discussion centered on the participants' experience in 
identification of factors important to successful implementation. 

FEMA delivers a number of workshops designed to stimulate the implementation of mitigation measures 
among selected local-level populations including schools, hospitals, lifelines. The Implementation Team 
wanted, and gained, deeper insight into hospital groups by having the appropriate workshop evaluated. 
Battelle Human Affairs Research Center, Seattle, completed an evaluation of the FEMA workshop entitled 
Nonstructural Earthquake Hazard Mitigation for Hospitals and Other Health Facilities. The evaluation 
focused on the effectiveness of the workshop to motivate participants to carry out mitigation measures. 

A mail-out survey was sent to 865 participants representing courses offered in six states: Emmitsburg, 
Maryland (7), California (6), Washington (3), Alaska (3), Oklahoma (1), and Hawaii (1). The results of 
the evaluation given to the Implementation Team provide a cross-check on factors identified during 
interviews and group discussions as well as a measure of the usefulness of one particular workshop on 
the implementation of mitigation measures. A summary provided by Battelle of the implications of this 
evaluation is discussed in Section 8. The results of this evaluation are not intended to reflect on the 
effectiveness of other NEHRP workshops to foster the implementation of mitigation measures. Each 
workshop is individually designed, targets different audiences, and should be evaluated individually. 
Ongoing follow-up evaluations of NEHRP workshops would provide an indication of how well they 
achieve their objectives, help in course design, and identify barriers to mitigation that NEHRP might be 
able to address. 

6.2.2 Federal Assessment: Selection of Users 

The federal government has 3 billion ft2 of owned and leased space (GAO, 1992) in 417,000 buildings 
and 68,000 lease locations. At least 44% of the buildings owned by the federal government are in areas 
of moderate- to very high-seismic hazard, according to the National Earthquake Hazards Reduction 
Program Seismic Map. The NEHRP seismic map is believed by some to underestimate seismic hazards 
in areas such as Oregon (Oregon Building Codes Agency). Therefore, an even larger percentage of 
federal buildings may be exposed to significant earthquake hazards. 

The large property holdings by federal agencies make them an important potential end-user of NEHRP 
products and materials. The design requirements used in the construction of federal buildings also may 
influence local engineering practice. Therefore, 30 interviews were carried out with individuals from four 
subgroups involved in the implementation of Executive Order 12699, a directive on seismic design 
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provisions for new federal construction. The federal interview participants are listed in Appendix D. The 
focus of the interviews concerned the implementation of Executive Order 12699 with respect to new 
buildings, in-process ICSSC policy-making with regard to existing buildings, and the federal effort to 
develop standards for lifeline systems. The following groups were interviewed. 

Interagency Committee on Seismic Safety in Construction Representatives. The ICSSC was 
established in 1978 to help federal agencies involved in construction to develop and incorporate 
earthquake hazard reduction measures in their programs (Wright, 1992a, p. 12). The 27 agencies each 
select a representative to the ICSSC, and those representatives constituted one of the three groups 
identified as users for this survey. In some cases, an agency alternate representative was interviewed 
instead, or also. 

Federal Agency Seismic Safety Coordinators. The detailed guidance for carrying out Executive Order 
12699 recommends that each agency appoint a seismic safety coordinator. This is sometimes the same 
person as the ICSSC representative. 

Consulting Engineers Centrally Involved in ICSSC and Related Activities. A few interviews were 
conducted with nonfederal employees—consulting engineers who have recently provided and are currently 
under contract to assist the ICSSC or individual agencies regarding guidelines or policies for new and 
existing buildings and lifelines. 

NEHRP Agency staff members. 

63 PROCESS FOR INFORMATION GATHERING 

6.3.1 Local Assessment 

Interviews. Twenty-two local interviews were completed. Each individual was interviewed for about 1-2 
hours, either face to face or over the telephone, by a team member using an interview guide prepared 
by the team (see Appendix F.2). The scope of the interviews for the local groups focused on identifying 
characteristics of strong examples of the implementation of mitigation measures and how NEHRP 
agencies might foster such characteristics among end-users. Factors included information needs (type, 
delivery, content), implementation support (state agencies, consortia, professional associations), 
participant characteristics (experience, education), and factors believed by participants to inhibit or 
enhance local implementation of mitigation measures. The interviews were not intended to assess the 
degree of implementation accomplished by end-users but to focus on how NEHRP might improve the 
level of implementation. 

Group Discussions. Information collected during group discussions was generally more open-ended and 
diverse than that collected during individual interviews. Group discussion results reported in Section 6.4 
focus on the implementation of mitigation measures. Summary reports on group discussions may be 
obtained from the Center for Natural Phenomena Engineering, Martin Marietta Energy Systems, Inc., 
Oak Ridge, Tennessee. 

Incorporation of Implementation Research. While review of previous implementation studies and 
assessments can provide a broader context within which to assess interview results, time limitations 
prevented a systematic review of the literature collected by project management and team members. Nor 
has the validity of previous findings been evaluated. A systematic review of existing NEHRP funded 
studies, an evaluation of results, and a synthesis of findings would be a valuable contribution to future 
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researchers. Where possible, previous findings help to inform the assessment of findings and 
recommendations in Section 6.6. 

Hospital Workshop Evaluation. The central purpose of the workshop evaluation was to assess the 
effectiveness of FEMA's course entitled "Nonstructural Earthquake Hazard Mitigation for Hospitals and 
Other Health Care Facilities" in promoting the implementation of mitigation measures in health facilities. 
Battelle Human Affairs Research Center reviewed the Implementation Team's draft survey questionnaire, 
provided suggested revisions, prepared an analysis design, and conducted a mail survey using the 865 
names and addresses of course participants provided to us. The survey questionnaire is included in 
Appendix F, and a summary of the evaluation findings is in Appendix E. 

To evaluate the effectiveness of the course in promoting the implementation of mitigation measures in 
health facilities, the questionnaire focused on 

• actions to reduce earthquake hazards or to become better prepared to respond to an earthquake, 
since the interviewee took the course, 

• use of instructional material made available at the course, and 
• dissemination of information learned in the course. 

Other questions addressed background information on the participant's facility, his or her professional 
position within the facility, and an assessment of the principal motivations for, and barriers to, proceeding 
with mitigation activities. 

As of December 5, 1993, 271 of the 865 questionnaires had been returned. Twenty-nine questionnaires 
were returned by the post office as undeliverable, and another five were returned because the person no 
longer works at that facility or the person claimed never to have taken the course. This yields a response 
rate of 33%. The response rate generally was higher than average for participants who took the 
Emmitsburg (train-the-trainer) and Oklahoma courses. 

6.3.2 Federal Assessment 

Interviews. Thirty interviews were completed with individuals drawn from each subgroup involved in 
mitigation by federal agencies: ICSSC, Federal Agency Safety Coordinators, consulting engineers, and 
NEHRP agency staff. The scope of the survey of these four subgroups was limited to the relationship of 
NEHRP to (1) the implementation of Executive Order 12699 and (2) related activities of ICSSC in dealing 
with the topics of existing buildings and lifelines—that is, how those surveyed have used NEHRP products 
and services and what they would like to see provided by NEHRP in the future. Interview questions are 
included in Appendix F. 

The survey was not an attempt to summarize all activities under way or past accomplishments of ICSSC 
and its member agencies, nor was it an attempt to evaluate the effectiveness of the implementation of the 
executive order. A number of documents provide necessary background on these out-of-scope topics and 
should be consulted to obtain a broader picture of Executive Order 12699 and other topics that involve 
the ICSSC. 

A number of federal agencies have extensive seismic programs that predate NEHRP that are funded and 
run separately (e.g., Veteran's Administration). Their activities may be considered part of "lower case 
nehrp"—that is, of the broader range of earthquake hazard mitigation activities carried out by individuals, 
organizations, and government agencies outside of those directly funded under NEHRP by FEMA, NSF, 
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NIST, and USGS. The two primary topics relevant to the ICSSC user group (including agency seismic 
safety coordinators, consulting engineers, and NEHRP agencies) have been (1) standards for new 
construction and Executive Order 12699 and (2) seismic rehabilitation of existing buildings and a 
proposed executive order for existing buildings. NEHRP has made significant contributions to these two 
topics. With respect to NEHRP's effect on the development of standards for new and existing buildings, 
see Section 6.5. In addition, NEHRP agencies provide assistance to ICSSC by (1) providing FEMA 
funding for ICSSC work and support to the ICSSC in formulating policies and guidelines and (2) having 
NIST fulfill the secretariat function for ICSSC. While important and capable of being of greater assistance 
to the federal agencies, NEHRP activities must be seen within the context of long-term successful efforts 
to implement mitigation measures by other federal agencies. 

6.4 RESULTS OF INFORMATION GATHERING: IDENTIFICATION OF USER NEEDS 

6.4.1 General 

This section present needs reported by interviewees and other study participants that they consider 
necessary to put risk reduction measures into practice. Findings and recommendations in Section 6.6 
focus on issues that could be considered by NEHRP during program planning to respond to these needs 
and concerns. 

6.4.2 Characteristics of Strong Implementation and Implementation Strategies 

Before discussing specific user needs for implementation of mitigation measures, it is helpful to note two 
elements of concern expressed to the Implementation Team in interviews and discussions: (1) the 
characteristics of a strong implementation program and (2) the need for development of a strategy for 
stimulating the implementation of mitigation measures. 

During the Assessment, characteristics of strong implementation were noted to include (1) available 
technical expertise, (2) mitigation advocate (champion), (3) mandates, (4) management commitment, and 
(5) personnel and financial resources. Discussing the characteristics at the User Needs Workshop (see 
Section 7) resulted in workshop participants reorganizing these five characteristics into the three following 
categories: 

• information, 
• capability (ongoing training and education, coordination of diffuse efforts, development and 

support of mitigation advocates), and 
• commitment (mandates, incentives, resources, linked mitigation programs, and issues). 

It was the consensus of workshop participants that concentrating on implementation needs within these 
three areas would prevent individuals from thinking only of information issues when dealing with 
implementation. While technical expertise forms the basis and motivation for mitigation, it appears 
insufficient alone to cause implementation to occur (Hays, 1988). In interviews and in the Assessment's 
User Needs Workshop, participants commented on the need not only to "feed" advocates with technical 
information, but to find mechanisms to help them gain commitment of decision-makers to take action. 

Based on this Assessment, it seems quite clear that a focused strategy for stimulating the implementation 
of mitigation measures needs to be developed. May (1989) presented four implementation strategies: 
disseminate hazards information, seek mandate revisions, influence local government practices, and 
influence private professional practices. Each option is discussed below in light of the implementation 
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assessment. The results of the implementation assessment tend to favor an implementation strategy of 
influencing private professional practices. 

With respect to the dissemination of hazard information, interviewees noted the importance of information 
that defines a credible threat, but such information alone was not considered sufficient to motivate action. 
Some individuals mentioned the lack of capability to apply the information, an insufficient understanding 
of how to transfer information on the hazard into appropriate land use or design policies, a lack of 
management support, and the problem of competing issues. Nevertheless, the deficiencies in the means 
for disseminating information described below should be addressed, regardless of implementation strategy 
adopted. 

Strategies to influence local government practice will need to address both the lack of local resources and 
the lack of priority. Local jurisdictions, even when highly motivated and supported by management, 
reported being constrained by limited funds and insufficient staff. Strategies targeting local governments 
will need to address the issue of limited resources to avoid reaching only the more capable jurisdictions. 
Many communities do not see earthquake hazard mitigation as a priority. A study by Berke and Wilhite 
(1988) of, primarily, planning departments in communities in 22 states noted that "a majority of 
respondents in California (59.7 percent), and all other communities (71.8 percent) indicated that 
earthquakes are a low or very low priority in their communities." 

Mandates were frequently reported to be among the major reasons to implement mitigation measures, and 
the recommendation to seek mandate revisions has been common. In fact, a recent FEMA report (FEMA 
237) concluded that mandates are required for mitigation. Building codes, comprehensive plans, and 
zoning and subdivision ordinances were noted in Berke and Wilhite (1988) as the top four mitigation 
measures used in communities, with California using a greater number of these measures than other 
states. The hospital evaluation showed that participants in higher risk zones and from larger hospitals 
were more likely to carry out nonstructural mitigation actions following the hospital workshop than lower 
risk areas and smaller hospitals. Using the 1992 NIST report, Seismic Provisions of State and Local 
Building Codes and Their Enforcement, 64% of the states have adopted statewide one of the three model 
codes (Building Officials and Code Administrators Association, Uniform Building Codes, and Southern 
Building Code) without major revisions. Of that 64%, 46% of the states apply the adopted code to all 
buildings, while the remaining 18% generally restrict the code to selected buildings types (e.g., state-
owned buildings, all buildings except one- and two-family dwellings, or special-use buildings such as 
schools). Major local jurisdictions in states without a statewide building code generally have adopted one 
of the three model codes as a standard. For example, Oklahoma has no statewide building code, but Tulsa 
has adopted the 1990 BOCA. The mitigation issue for most areas, therefore, is not code adoption 
(mandate), but code enforcement and seismic zone assignment. (An area building assigned to a lower 
seismic zone than appropriate may inadvertently generate a population of at-risk buildings.) 

A strategy focusing on influencing professional practice seemed particularly attractive to the 
Implementation Team—a view supported by a large number of interviewees—because of the importance 
of professionals when developing standards, advising clients, and interacting with local government 
agencies. For example, interviewees noted that professional engineers provide information to building 
departments that is related to proposed design approaches and retrofit methodologies; they have been 
active in the development of codes, and they have assisted school and hospital facility managers in design 
decisions. The continued influence of professionals, such as engineers' involvement in the Building 
Seismic Safety Council and engineers' associations which train their membership, would appear to be 
fruitful in increasing implementation of mitigation measures. As professionals understand the need for 
mitigation and develop the capability to form mitigation solutions, they will have opportunities to 
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advocate the adoption of mitigation measures. Professionals who do not fully understand the hazard 
and/or have vested interests become particularly strong opponents to mitigation. 

A number of NEHRP efforts (e.g., USGS ATC-35 seminars on ground motion, FEMA support of BSSC, 
FEMA support of some EERI activities) target professional practice, but they are not part of a clearly 
defined strategy. In a defined strategy, each agency would be responsible for identifying appropriate 
activities to further that strategy. 

6.4.3 Discrete User Needs 

Participants in interviews and group discussions and the hospital evaluation pointed out four discrete needs 
that are important to implementation: (1) financing and personnel, (2) access to and availability of 
information, (3) research, and (4) products. 

The lack of funding and personnel resources was reported by a majority of interviewees in the local and 
federal interviews and in the hospital evaluation as the primary barrier to implementing mitigation 
measures. The reasons for the inadequate resource support were attributed by many to the low priority 
of mitigation programs, by some to recent budget cutbacks, and by most to the high costs associated with 
mitigation actions. Building departments indicated budget cutbacks and reduced staffing (government 
streamlining) were occurring when the work load was increasing (e.g., more building permits). One 
interviewee noted that a recent consultant report included a $72 million seismic mitigation estimate for 
one city building. While staff expertise in larger jurisdictions generally includes structural engineers, 
construction expertise is lacking in smaller jurisdictions. 

Access to NEHRP information and training and education programs were cross-cutting needs identified 
in most interviews. Interviewees believed there is an urgent need to develop an improved NEHRP 
dissemination process and continuing education programs. Some interviewees noted the need for a 
NEHRP bibliography arranged by subject and region. Regional organizations (BAREPP, CUSEC, etc.) 
and professional and trade associations should play an important part in the design of an effective 
dissemination program. In particular, interviewees in Salem, Oregon, and Everett, Washington, reported 
little or no awareness of NEHRP information or activities. Seattle and Portland, Oregon, participants 
generally indicated an awareness of only a limited number of products or programs, which they then had 
to aggressively seek out. A large number of study participants in the central United States and in 
California reported that NEHRP information and activities were helpful to them in carrying out their 
mitigation programs. Interviewees in these areas also often indicated that they received information and 
assistance from both state agencies and regional preparedness programs (CUSEC, BAREPP). Many 
interviewees in all areas noted that they receive much of the information they need to carry out their 
responsibilities (often including mitigation) from either their professional associations or from project 
consultants. In addition, two interviewees from California stressed the importance of information provided 
to them from non-NEHRP sources. 

Federal interviewees noted that the ICSSC is the funnel through which most earthquake information 
reaches federal agencies. Strengthening the dissemination capabilities of ICSSC would assist NEHRP in 
distributing information. One federal interviewee, however, noted that lack of information isn't holding 
back implementation, but lack of budgets and policies is. 

Participants in FEMA's hospital course on the mitigation of nonstructural earthquake hazards in health 
care facilities indicated that lack of funding, not lack of information, is the primary barrier in carrying 
out earthquake hazard mitigation. This result is important because even when relevant information is 
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developed and delivered in an effective manner, information alone is inadequate to overcome the lack of 
action. While a number of weaknesses have been identified in the information dissemination process, 
strategies to encourage implementation of mitigation methods need to go beyond a strengthened 
information dissemination plan. 

The majority of products requested and subjects proposed for research were problem-focused rather than 
requests for basic research. This fact reflects both the occupational needs of interviewees and the 
perception by some that existing research already provides an adequate program basis. The CUSEC and 
hospital group discussions showed a low level of tolerance for current research directions and stressed 
the importance of involving research end-users in the identification of research needs. Many interviewees 
said that, to be useful to them, research results had to be clearly stated, directly applicable, concrete, and 
delivered through their normal professional information pathways. 

The need for research on effective methods to generate political commitment is reflected in the frequent 
mention by interviewees from the Central United States as well as from smaller communities in 
Washington and Oregon of the lack of political support as a barrier to initiating mitigation efforts. Their 
comments reinforce May (1989, p. 23), who states that the 

challenge for future risk reduction effort for this group of cities (restrained examples of 
mitigation) is building both a supportive political-economic climate and the capacity to 
undertake relevant measures. 

A number of interviewees from the Central United States indicated that they needed to overcome active 
opposition to mitigation programs. Even in a California community with a strong implementation 
program, one interviewee reported that he lacked political support to go beyond mandated actions. 

A research need noted by federal agency interviewees, even in cities with strong implementation programs 
(e.g.,' Seattle, Palo Alto, and Portland, Oregon), and echoed in group discussions was the development 
of cost-effective retrofit methods and technologies. The hospital discussion group was concerned about 
the recommended level of retrofit required for hospitals; upgrading all parts of a hospital to an immediate 
occupancy performance level seemed an inappropriate use of limited medical resources. One interviewee 
felt that more attention should be given to incremental, elemental, low-cost mitigation measures. 

Federal interviewees noted a need for additional research on lifeline systems and the rehabilitation of 
existing buildings. Several persons indicated that the knowledge to rehabilitate buildings exists, but issues 
of dissemination of information and standards are undetermined. Others asked that information be shared 
regarding the experience California and federal agencies have had in upgrading buildings. 

While cost-effective approaches were noted as a critical research need by most participants, establishing 
political or upper management commitment to initiate mitigation programs was often given higher 
priority, particularly by interviewees in areas with restrained or nonexisting mitigation programs (where 
action is not usually mandated). It was felt that if earthquake hazard mitigation were a priority, then funds 
would be made available. 

A product need for a number of interviewees in Washington and Oregon was mitigation program 
management guidelines for facility managers and building officials. Such a management guide would 
include a discussion of key program issues (e.g., retrofit level), a brief review of existing methodologies 
(e.g., FEMA 178), and the selection of appropriate consultants. Detailed engineering information would 
not be included. 

6.9 



6.4.4 Selected End-User Needs 

While all interviewees noted concerns in information access, resource support, and problem-focused 
research, this section lists specific needs identified by selected end-user groups interviewed. 

Building officials' needs cited include 

• retrofit standards and guidelines for the upgrade of existing buildings; 
• mitigation program management guidelines that specifically address the role of building officials; 
• benefit-cost methodologies to determine which facilities need to be upgraded, based on issues such 

as length of occupancy, vulnerability, appropriate performance levels for specific uses, and 
"social-cost avoided" through implementation of a mitigation program; and 

• products targeting home builders that can be distributed at the building department (like the energy 
and ADA brochures). 

Planners' needs cited include 

• localized definition of the hazard (map scale 1:24,000), 
• translation of hazard information into specific land use policy options, 
• compilation of model ordinances and case histories, and 
• digitized data for input to GIS. 

School facility managers' needs cited include 

• program management guidelines that specifically address the role of the school facility manager, 
• compilation of model school mitigation programs, and 
• information on how to balance education program needs vs risk reduction actions. 

Hospital facility managers' needs cited include 

• information on how to balance community medical care needs against the implementation of risk 
reduction measures, 

• information on how to link the identification of priority postevent functions to mitigation actions, 
• information on recovery, and 
• information on development of programs that are more cognizant of hospital needs and interests. 

Federal agencies' needs cited include 

• interagency coordination and information exchange (focus on ICSSC); 
• products designed to manage mitigation programs for nationally distributed properties such as 

— how to address mitigation in low and moderate seismic zones, 
— risk assessment procedures to compare levels of risk to specific types of buildings in different 

geographic areas, and 
— one code that applies to all federal facilities; 

° hazard data needs such as 
— ground motion data in a form engineers can use to calculate demands, 
— improved NEHRP maps, and 
— strong motion instrumentation programs; 

• tools to identify and assign priority to buildings that need to be retrofitted; 
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• an executive order for existing buildings; 
• enforcement issues; 
• more information on lifelines; and 
• lifeline standards. 

6.5 STRENGTHS OF NEHRP: IMPLEMENTATION OF MITIGATION MEASURES 

6.5.1 Overview 

Significant progress has been made under NEHRP during the past decade to develop and disseminate 
research and information on earthquake hazards and strategies to reduce the risk in regions throughout 
the United States. The following programs and activities have been undertaken to further the goals of 
NEHRP. 

1. Production and distribution of special publications and education materials: NEHRP has contributed 
substantially to the body of knowledge for use by practitioners. 

2. Support for agencies and organizations that actively foster implementation of earthquake risk 
reduction: CUSEC and the New England States Earthquake Consortium are examples of 
organizations funded by NEHRP that provide direct technical assistance to a wide range of 
practitioners. 

3. Collaboration with professional and trade associations to disseminate information: BSSC (whose 
primary funding has been from NEHRP), for example, has made major contributions to seismic 
safety. 

4. Support for educational outreach to the general public and to specialized agencies: The Center for 
Earthquake Research and Information in Memphis has been a valuable source of credible earthquake 
information and educational services for the Central United States. 

5. Sponsorship of workshops, seminars and conferences: NEHRP has directly supported activities 
contributing to the implementation of risk reduction policies, strategies, and programs throughout 
the nation. 

Important to the overall NEHRP program are efforts to coordinate research, disseminate information, and 
promote collaboration among researchers such as NCEER. While the latter groups are critical to the 
production of information for the design of mitigation approaches, they had a low level of recognition 
by users targeted for the implementation assessment. These users are candidates for digested and problem-
focused versions of results produced by the research centers. They also benefit from the mobilization of 
professionals (e.g., engineers) who work toward the development of mitigation programs at local and 
state levels. It was not expected that participants in the implementation assessment would be familiar with 
the products and services of the larger, research centers. Greater communication to typical end-users of 
the contributions of the major research centers toward the development of appropriate mitigation solutions 
may help to tone down the antagonism toward research that was evident in interviews and group 
discussions. 
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6.5.2 Strengths 

Interviews and group discussions identified NEHRP accomplishments, including 

• the development of tools to assist in the implementation of mitigation measures (standards for new 
buildings and the current development of standards for existing buildings), 

• the definition of an earthquake hazard, 
• an awareness of earthquakes and their impacts, and 
• the development of regional capability. 

Some participants indicated that they were most familiar with NEHRP activities defining earthquake 
hazards and developing awareness of the impact of earthquakes on communities. A few indicated that 
NEHRP provided detailed information on mitigation methods. 

NEHRP efforts were considered to be uneven. For example, while considerable resources have been 
focused on defining earthquake hazards in a variety of locations, they have had to focus on high-priority 
regions. So some local jurisdictions in California may have hazard maps at a scale suitable for the 
development of land use policies, while others may not. Similarly, awareness in a state with relatively 
frequent and damaging earthquakes may relate more to the events themselves than to NEHRP awareness 
programs. In less seismically active areas, NEHRP was reported to play a strong role in developing 
awareness of potential earthquake impacts. NEHRP has had a strong role in the development of regional 
consortia to assist in earthquake hazard mitigation and preparedness at the local level (e.g., CUSEC, 
BAREPP, SCEPP). Yet, many other areas have weak or no regional assistance programs. This 
unevenness of effort should be kept in mind when considering NEHRP strengths. 

NEHRP, however, has positively affected two critical areas, (1) standards for new buildings and (2) 
standards for existing buildings. Though many "lower case nehrp" contributions are involved, these 
efforts nevertheless represent the strength that NEHRP brings to the implementation of mitigation 
measures. 

Figure 6.1 illustrates the way the NEHRP has flowed into the process of achieving the adoption of 
seismic regulations in the model codes. Prior to passage of the National Earthquake Hazards Reduction 
Act in 1977, the UBC contained seismic provisions in various editions dating back to 1927. The 
Structural Engineers Association of California (SEAOC) has essentially authored the UBC seismic 
regulations over the years on a voluntary, unpaid basis. The Applied Technology Council established by 
SEAOC to conduct research, had as one of its first projects ATC-3-06 (Applied Technology Council, 
1978), which is the forerunner of NEHRP Recommended Provisions for the Development of Seismic 
Regulations for Buildings (FEMA 95 and FEMA 96). The primary contribution of USGS in the 
development of seismic building codes has been ground motion maps. The lineage of research studies 
evolving through the years into code maps is documented by Hays (1988). USGS has also organized 
broadly attended workshops on seismic hazards in several regions of the United States. NSF has 
supported engineering research that resulted in the revision of code provisions and in the development 
of new provisions that deal with new structural systems developed under NSF research grants. 
Forexample, research at the University of California, Berkeley, by Igor Popov and others on eccentric 
braced frames led to use of that system by practicing engineers on special projects and then to the 
integration of provisions for such systems into building codes. To a lesser extent, NIST has conducted 
engineering research and physical tests. 
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FEMA has a plan for facilitating the development of the NEHRP recommended provisions for new 
buildings. FEMA has funded BSSC to develop consensus versions of the provisions, to revise them, and 
to facilitate and encourage their adoption into codes and standards. FEMA has also funded studies on the 
cost of using the provisions in technical training courses and in other reports in its series related to 
NEHRP provisions. 

UBC pioneered the development of U.S. building code seismic regulations and had earthquake provisions 
long before NEHRP, but its recent revisions borrow from the NEHRP provisions. More extensive 
contributions from NEHRP have been made with respect to BOCA and SBC, which incorporated 
provisions very similar to NEHRP provisions in the BOCA 1992 supplement and SBC 1992 Amendments. 

The establishment of the NEHRP provisions as the minimum standard for carrying out Executive Order 
12699 and the determination that the three model codes are equivalent to the NEHRP provisions (Council 
of American Building Officials, 1992) have led to NEHRP influence on the design of buildings, including 
federal buildings. 

A parallel path for the development and implementation of standards for existing buildings has been 
charted by FEMA. A series of reports on overall strategy, rehabilitation techniques and costs, incentives, 
and other topics have been funded since the mid-1980s. Local and federal interviewees frequently referred 
to FEMA 178, a manual to evaluate a building to determine if seismic upgrading is necessary to meet 
a specified life safety objective. NSF has funded an ongoing seismic rehabilitation research program 
directed by the University of Texas. NIST has conducted some rehabilitation research, and USGS ground 
motion mapping work relates to both new and existing construction. FEMA funded the Applied 
Technology Council's development of a report resolving basic issues involved in the development of 
guidelines for seismic rehabilitation. FEMA has contracted with BSSC (with the ATC and ASCE as 
subcontractors) to produce a report on guidelines and commentary for the seismic rehabilitation of 
buildings. 

Although UBC (in its companion Uniform Code for Building Conservation) contains seismic rehabilitation 
provisions for unreinforced masonry buildings (which are derived from NSF-funded research efforts), 
the in-process guidelines and commentary mentioned above will expand the realm of guidelines for 
seismic rehabilitation. In the case of provisions for new buildings, as shown in Fig. 6.1, non-NEHRP 
California accomplishments preceded the evolution of the NEHRP provisions, whereas with existing 
buildings, NEHRP influences constitute a strong role as the originator of design provisions. 

As a measure of the effectiveness of workshops to motivate the implementation of mitigation measures, 
Battelle Human Affairs Research Center completed an evaluation of FEMA's course entitled 
"Nonstructural Earthquake Hazard Mitigation for Hospitals and Other Health Facilities." The evaluation 
indicated that the workshop format appears effective in encouraging mitigation actions, in disseminating 
mitigation information, and in providing relevant materials to guide mitigation. Findings are summarized 
in Section 8. Of particular interest are these results: 

• Two-thirds of the health facility respondents reported that they took action to reduce nonstructural 
earthquake hazards after they took the course. This percentage is impressive even though it is likely 
biased toward the high end, since those who returned the questionnaire (33%) are probably those 
with the greatest interest or the most to report. In addition, 82% reported that one or more 
enhancements had been made to the facility's emergency preparedness and planning since they took 
the course. 
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• Almost all the health care facility respondents remembered receiving the student manual prepared 
for the course, and just over two-thirds said they had made practical use of the manual in 
implementing some hazard reduction or preparedness planning action. 

• Almost 90% of the respondents reported having passed along information from the course to 
someone else by at least one way (e.g., gave a course, gave a talk, photocopied material), and just 
over half reported having passed information along in two or more ways. There appears to be a 
relationship between feeling the course was very relevant and passing information along to others. 
Battelle's findings also indicate a relationship between a person's reporting that his/her facility had 
taken some action and in reporting that he/she had shared information in several ways. 

While workshops were frequently noted by local interviewees as sources for defining the hazard, 
generating awareness, and, to a lesser extent, providing detailed mitigation information, attendance—even 
awareness—of the workshops was uneven. Generally, professionals from the larger jurisdictions had 
attended. The hospital evaluation also noted that interviewees were more likely to be from the larger, 
acute-care hospital facilities. Therefore, while workshops appear to be effective in disseminating 
information and stimulating action, they tend to be more readily available to end-users in the larger 
jurisdictions. 

Follow-up of other NEHRP workshops should be completed to evaluate their effectiveness to motivate 
actions, the appropriateness of materials provided, and the types of audience most benefiting from the 
course. 

6.6 ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 

6.6.1 General 

The interview findings revealed a clear pattern of concerns and issues that need to be addressed to 
strengthen NEHRP: 

• improved access to NEHRP-generated publications and services; 
• input of potential users into the development of risk reduction programs and products; 
• incentives for implementation of earthquake risk reduction programs; 
• enhanced state, local, and regional capabilities to implement risk reduction policies and programs; 

and 
• focused effort on selected end-users most capable of achieving NEHRP goals. 

The findings and recommendations call for a NEHRP program that (1) places greater emphasis on the 
needs of the user (from identification of priorities to formatting of products), (2) reexamines existing 
information flow and use patterns to capitalize on successful models (e.g., greater use of professional 
associations for dissemination, training, and education), and (3) focuses on the complex problem of 
creating conditions and environments (social, cultural, financial, and political) that are conducive to 
implementation of risk reduction programs. 

The repeatedly identified importance of tailoring programs and products to meet the needs of potential 
users and accommodating variations in geographic, social, political, and economic conditions critical to 
successful implementation underscores the necessity for the NEHRP agencies to identify and assign 
priority to those user groups with the greatest capability of achieving program goals. Of the multitude 
of potential users, from individuals to corporate executives, those with the greatest opportunity and 
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authority to maximize risk reduction actions must be targeted. Limited program resources demand 
selective, focused, and ongoing efforts, rather than piecemeal, or partially developed attempts to hit all 
possible users. Evaluation and assessment of "programs need to become standard tasks to check the 
effectiveness of programs in meeting end-user needs. 

6.6.2 Findings and Recommendations 

Finding 6.1 

NEHRP information on earthquake risk reduction is not easily and readily available 
to practitioners at the local or federal level. Existing dissemination pathways are 
often ignored. 

Discussion: A recurring theme among building officials, urban planners, and hospital and school facility 
managers was that NEHRP research and information were not reaching them. Information dissemination 
appears to occur on an ad hoc hit-or-miss basis among those interviewed as part of this Assessment. Little 
follow-up by federal or state agencies has occurred to determine if information actually reaches intended 
target audiences and whether distribution is carried out in a timely manner. In many instances, NEHRP 
publications and reports (e.g., FEMA yellow-covered report series) end up in storage rooms and 
basements of state offices or in federal files (e.g., USGS External Grant Reports). Those familiar with 
NEHRP publications found them difficult to obtain, but most of those interviewed were unaware of 
NEHRP products and services. An Oregon school facilities manager said, "Someone somewhere once 
sent me something but I don't remember who or what." "Getting publications out of FEMA is difficult," 
said an Oregon building official. A federal agency representative stated, 

If it's funded by NSF and you ask them for it they say don't bother us, it's not our job 
to tell you what research we've funded or where to get results. If you go to the trouble 
and manage to track down the professors who got the grants—and there's no good way 
to do that, no bibliography—they sometimes say it's not their problem to give you the 
results either. 

"As a facility manager, I haven't heard of any [NEHRP publications or workshops]," said a Washington 
school facility planner. A past state president of the Oregon Building Officials Association acknowledged, 
"NEHRP may be doing good things, but I'm not aware of it." "We don't know enough about what 
NEHRP does and/or how to apply it most effectively," commented a Mississippi planner. One Tennessee 
hospital plant operations director said, "I do not know enough about what is being done to make a 
qualified comment." A California school risk manager reported that "no yellow books [were] used. 
Where do you get them?" A federal agency representative inquired, "How do you order the various 
NEHRP documents? Why isn't there some central clearinghouse or ordering system?" 

Existing information pathways to key user groups are often ignored. While NEHRP agencies have 
developed information transfer products and services such as publications and regional workshops, they 
are frequently advertised and disseminated through NEHRP pathways unfamiliar to the end-users 
interviewed. A Washington building official said, 

Only know about it if it shows up in the mail. The Association of State Building Officials 
like the Washington Association of Building Officials is an excellent source of 
information. ICBO [International Conference of Building Officials] some information and 
inspiration. 
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Hospital facility managers have too little time to go outside specific health care contacts such as the 
Association of Hospital Engineers, said a Washington hospital facility manager. A federal agency 
representative had a suggestion on dissemination: 

Out of all the NEHRP funds, there should be enough for an ICSSC newsletter. We get 
most of our earthquake information from ICSSC, and making that source more efficient, 
such as having a frequently published newsletter, would help. 

"FEMA should advertise earthquake publications, training, etc. in ICBO's Building Standards if building 
officials are to be reached," said an Idaho building official. 

Recommendation: Priority should be given to developing a user-focused information dissemination 
strategy for local and federal end-users that (1) involves coordination of information accessibility among 
NEHRP agencies, regional consortia, hazards centers, state agencies, professional associations, and other 
potential distribution centers; (2) identifies and repairs significant breaks in information dissemination 
pathways; and (3) outlines key information transfer points that can be used to reach intended groups. An 
information dissemination strategy to reach local government and private practitioners should make use 
of existing professional and trade associations as vehicles for reaching local government and private sector 
users. The role of ICSSC in communicating information and formulating policies among federal agencies 
should be strengthened. 

Finding 62 

More hazards research and information is being generated than ever before. For 
practitioners, this can result in information overload, which can be counter
productive to implementing risk reduction measures. 

Discussion: With each new disaster comes volumes of research and lessons. More disciplines are devoting 
increasing attention to hazards and their consequences. For those local and federal practitioners that are 
able to access earthquake risk reduction information, the overload problem can be characterized as 
follows: (1) Hazards information is often organized by subject, not geographic region, making it difficult 
to identify pertinent information for specific local problems; (2) the sheer volume of information can 
create sorting problems for the practitioner; and (3) information is fragmented, dispersed among many 
unfamiliar sources, including separate publication lists in each NEHRP agency; and (4) information 
quality is difficult for the end-user to assess. Federal agency representatives had several questions and 
comments: "Is there a list of NEHRP publications? FEMA publications? Can you order them by phone?" 
asked one. "It's hard to find out what NEHRP research is underway. NISEE and NCEER searches 
usually turn up information that is three years old," noted another. "Is there an index or listing of 
research on specific lifeline systems?" asked one. "There should be a Washington DC library of essential 
earthquake publications for reference by ICSSC members," one representative advised. 

Recommendation: NEHRP agencies should select a subset of agency publications considered a "must" 
for the development of an earthquake risk reduction program. NEHRP should establish index categories 
consistent among agencies. One interviewee suggested organizing information according to end-user 
application needs (e.g., mitigation, preparedness, response, and recovery) and geography. More attention 
needs to be given to periodic review and synthesis of research results to provide additional quality 
assurance. Information mature enough for application needs to be distinguished from emerging 
information needing additional verification. 
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National and regional hazards research centers and information clearinghouses should organize 
information by subject, application, and geographic region. At the state or regional level, a "research 
triage" function needs to be performed to assist practitioners in the identification of useful publications. 
Advances in computer communications can be used in this process. Consortia can serve a valuable 
function, for example, in identifying, analyzing, screening, sorting, and disseminating useful publications 
to a range of practitioners. 

Finding 6.3 

Not enough attention is given to the involvement of local and federal users in the 
development of implementation strategies. Types of information and research, 
presentation (e.g., handout vs workshop), training, and style requirements vary 
among users and among regions. Resources and expertise of users are uneven, with 
some having a long history of implementing mitigation programs while others have 
not begun. Programs to foster implementation must incorporate these differences in 
needs and capabilities into program and product design. 

Discussion. Some respondents perceive that the NEHRP research agenda has been influenced more by 
grant applicants from universities than by either intended users or by NEHRP agencies. As a 
consequence, much of the research seems to provide piecemeal answers to questions of interest to some 
researchers rather than tools to foster implementation. Assessment participants reported that research 
results are often perceived as irrelevant to their needs and in a format that inhibits use of the information. 
A number of respondents indicated that practical how-to information and hands-on technical training that 
clearly addresses their particular concerns is needed to foster implementation of risk reduction measures. 
If risk reduction programs are to be implemented at the local level and in federal agencies, research is 
needed that focuses on "real-world" problems, translates research into tools that can be easily applied, 
and accommodates variations in implementation feasibility. "Research results are too esoteric," noted a 
Washington building official. A federal agency representative suggested: 

Diskettes with ready-to-use applications or information, or briefings, should be produced. 
You could have an overall flow chart of the implementation of Executive Order 12699, 
for example, and then click on a particular box and go into that step in detail. 

"Research results need to be pragmatic, realistic," urged an Oregon building official. "God spare me 
from the theorist. Need a nationwide list of mitigation priorities, steps, manuals, and tools." A member 
of a California hospital group lamented: 

Most of us who have gone out of our way to try to get hold of the last decade's research 
on casualties—and it isn't easy to do—have been frustrated that it isn't very useful. This 
will always be the case with NEHRP research until the intended users help select the 
projects to be funded, until there are review committees during the research, and unless 
the researcher has it in the grant requirements to communicate the results. 

A Tennessee planner reported that "[we] need updated data in layman's terms." Research results are 
easiest to use "when presented as a case study," reported a Tennessee building official. An Oregon school 
facility manager noted that it is "easiest to apply research results that are 'tried and true.' Not on the 
leading edge. Not into experimentation." A federal agency representative suggested that, "Expertise built 
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up by the agencies with the most experience with seismic programs could be shared with the other 
agencies, especially with regard to the non-technical aspects." 

Recommendation. Two-way communication channels should be established between intended users and 
NEHRP agencies to better identify research questions that need to be addressed in order to achieve 
improved implementation of risk reduction measures. Researchers would then be invited to submit 
proposals that would best further NEHRP implementation goals. Regional consortia such as CUSEC could 
facilitate communication between intended users and NEHRP by providing a focus for coordinating 
participants into user feedback groups and by providing a mechanism to address geographic variations 
in needs. Such structure would also help to identify resources that already exist among some user groups 
that could benefit a wider audience. The ICSSC could provide a similar focus for federal agencies. 

Finding 6.4 

The most frequently mentioned impediment to implementation of risk reduction 
measures in areas where earthquakes were not considered to be a priority concern 
was the lack of commitment and political will to translate the information into 
meaningful policies and practice. In areas with greater concern about earthquake 
hazards, the number of measures that could be implemented is related to 
commitment and support. 

Discussion: A recurring theme in the interviews, particularly in regions with few earthquakes, was that 
seismic risk reduction was a low-visibility, low-priority issue not clearly understood by policy-makers 
and met with apathy or opposition from the public, developers, and others. While information defining 
the hazard was considered the basis for obtaining consideration among decision-makers, such information 
was not considered sufficient on its own to generate commitment to an earthquake hazard mitigation 
program. With little or no political constituency, mitigation is easily overlooked by elected officials in 
the face of competing priorities and issues with higher visibility. Earthquake advocates in these areas need 
help in reaching the decision-makers. Without support and direction from upper management, resources 
will not be allocated to earthquake mitigation efforts. One interviewee noted that opportunities to publicly 
recognize elected officials is important to obtaining their commitment and support. 

An Oregon planner inquired, "How do you sell the problem to politicians?" "Don't just tell me to talk 
to the mayor. He doesn't even know my name," replied a Washington building official. A Washington 
planner expressed his thoughts this way: "Lack of direction from above [to carry out mitigation]. City 
Council members interested, but provide no direction. The mayor is concerned, but [mitigation] is not 
[his] focus." An Idaho building official recommended: 

Convince elected officials they will reduce earthquake losses if they adopt mitigation 
measures. But the elected official needs to see an incentive, or [that action is] extremely 
cost-beneficial. Show how losses from past earthquakes could have been prevented, 
especially in government buildings. 

According to a California building official, "Political bodies are supportive to a point, but not beyond 
mandatory." "More contacts need to be made to local City officials," said a Tennessee building official. 

Recommendation: NEHRP agencies, particularly FEMA, need to develop risk reduction marketing 
strategies based on a wide range of incentives, incentive-based mandates, and cost-effective options to 
encourage the implementation of earthquake mitigation measures, particularly in areas where earthquake 
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mitigation is a low priority. These initiatives must be developed in cooperation with elected officials, 
states, consortia, professional associations, and other key groups. To gain broader support for 
implementation, initiatives should emphasize" constituency building. For example, one technique 
mentioned by a veteran hazard manager was to identify opportunities to piggyback onto other programs 
that have established constituencies and broad political support (for example, economic development), 
the strategy being to integrate mitigation goals and priorities into the mainstream of these programs. 

Finding 6.5 

All end-users interviewed, including those where earthquakes are considered a high 
priority, indicated that funding was the number one barrier to implementing risk 
reduction measures. 

Discussion: Some interviewees indicated that mandates (codes, executive orders, ordinances, etc.) were 
useless if funding was not available to implement mitigation measures. In some cases the lack of funding 
was related to the lack of priority by decision-makers (noted in finding 6.4). Some end-users felt they 
were being forced to choose between providing vital community services (health care, education) and 
reducing possible risks from earthquakes. In other cases, the high costs of some mitigation approaches 
prevented action. Additional funding sources need to be developed to assist in managing earthquake 
mitigation programs. A Washington State building official suggested a financial and technical assistance 
program similar to one being initiated to implement the state energy code. Funding for that program will 
be obtained from utility companies. Funding of actual mitigation would require substantial new revenues. 

A federal agency representative said, "NEHRP puts the cart before the horse. Mere guidelines or 
information won't accomplish any hazard reduction without the commitment to spend the money to do 
the actual work." A California hospital group member reported, "The estimate for retrofitting all 
California hospitals up to current standards is $21 billion. That won't happen, and if it did, it would be 
a misuse of resources in the health care industry." "Financial limitations [and] competing for funding 
against direct patient care are barriers to implementation," said a Tennessee hospital facility manager, 
and an Oregon building official added, "Overriding problem with respect to implementation is lack of 
resources and lack of time." A California building official noted, "Seismic upgrades too often trigger 
sprinklers, handicapped, etc. and it's too costly. Need incentives for voluntary upgrade." 

Recommendation. Greater attention needs to be given to developing incentives and other potential 
revenue sources to fund the implementation of mitigation programs. Also, innovative programs like the 
Washington State Energy Code Assistance Program need to be identified as possible models for providing 
financial assistance. Information on mitigation alternatives as a function of funding availability and 
incremental approaches to achieve mitigation goals need to be developed to prevent an all-or-nothing 
mitigation policy. 

Finding 6.6 

Earthquake risk reduction programs, activities, and responsibilities are highly 
diffused, which leads to difficulty in fostering implementation. 

Discussion: An inherent limitation in developing and implementing risk reduction programs is that the 
responsibility for mitigation is spread among a range of groups—government, nongovernment, voluntary 
sector, professional and trade groups, financial and insurance sector, and the general public. This 
fragmentation inhibits the development of comprehensive risk reduction policies and strategies at the local 
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level. A number of interviewees noted the need to provide stronger connections and better coordination 
among end-users. A number of respondents in the Pacific Northwest and the Central United States 
indicated that they did not rely on any state agencies to carry out mitigation measures, and several 
indicated they had to interact with the state emergency management agency. While several California 
respondents noted state agencies as important to their ability to implement mitigation measures, the two 
sources of information and technical assistance reported (Bolton and Orians, 1992) as most useful to 
agency staffs representing 39 California jurisdictions are BAREPP and professional associations. 
(BAREPP, although now part of the California Office of Emergency Services, originated as a regional 
earthquake preparedness project joindy funded by FEMA and the State of California). The Bolton study 
also noted two state agencies, the California Specialized Training Institute and the California Seismic 
Safety Commission, as useful sources of assistance after BAREPP and professional associations. Several 
respondents noted that some coordination difficulties among city agencies are outside the ability of 
NEHRP to address. Individual agencies have their own budgets and priorities that limit the setting of 
cross-cutting mitigation policies and even impede the sharing of information. Finally, some state agencies 
were noted as helpful in implementating mitigation measures: the Tennessee Emergency Management 
Agency, the Idaho Bureau of Disaster Services, Memphis State University, and the Department of Oregon 
Geology and Mineral Services. State agencies, however, were perceived by some as the source of 
regulations to be enforced at the local level, rather than sources of technical assistance. 

An Oregon building official noted, "The City carries the ball with respect to building code enforcement 
and interpretation. State agencies are more in tune with checking plans for small cities without building 
departments." A Washington building official declared, "State agencies are a waste of money." 
Discussion in a Memphis focus group brought out that a study by the Center for Earthquake Research 
and Information (CERT) determined that an average of two out of three local building code officials in 
the Central United States were not aware that they were in a code adoption region; furthermore, very few 
thought that seismic provisions would play a prominent role in future code adoption and enforcement 
activities. 

Recommendation: Regional consortia, defined as organizations linked by common goals of risk reduction 
(e.g., CUSEC, NESEC), can serve as brokers to bring together key local practitioners (e.g., design, 
construction, and code enforcement officials) and technical experts from throughout a state or region. 
Regional centers can involve key user groups through jointly sponsored and designed symposia and 
workshops to expand constituencies, reach a broad audience, and ultimately change hazard management 
practice. The involvement of professional associations and other locally focused groups, technically 
experienced staff (planners, earth scientists, and engineers), and a focus on preparedness and mitigation 
at the local level make regional centers an attractive vehicle for achieving the type of coordination and 
regional capability cited as important by respondents. The effectiveness of regional centers to foster 
mitigation should be assessed in greater detail than is possible in this report. The success of individual 
state programs in fostering implementation at the local level should be reviewed to identify the elements 
contributing to success. 

Finding 6.7 

Training and education programs to foster implementation must acknowledge 
differences in local implementation feasibility, the delivery needs of intended users, 
and levels of authority and responsibility. Ongoing programs delivered by locally 
credible sources are needed to support implementation. 
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Discussion: A general feeling is that significant progress has been made during the past decade in 
education programs that focus on awareness of the hazard and basic response planning (particularly for 
schools). To a lesser extent, education programs have made some progress on the implementation of 
mitigation measures. (See Section 8 for evaluation of the effectiveness of the FEMA course on the 
mitigation of nonstructural earthquake hazards in health care facilities.) Concerns identified by 
respondents and in studies (May, 1989) center on the irregular delivery of NEHRP training and education 
programs, the tendency for participants to be from larger and more capable jurisdictions, the lack of 
attention to the local implementation context, the lack of follow-up evaluation of effectiveness to achieve 
mitigation, and the sometimes indirect attempt to influence those with the authority to implement 
mitigation measures, as in, for example, the development of seismic design handbooks and workshops 
for engineers without programs to address the training and education needs of the building officials 
responsible for negotiating and/or enforcing final design requirements. Another example is the 
development of materials on the reduction of earthquake hazards in schools for teachers without 
addressing the needs of school facility departments. (In many states, union laws and liability issues 
prohibit anyone but school facilities from anchoring book shelves to walls.) 

One Washington building official said, "I never knew I was an 'intended' target for NEHRP materials." 
Another had concern for national vs local programs. 

I'm apprehensive about national programs. A state program would be more appropriate -
tailored to local needs and delivered by individuals like [the President of the Washington 
State Structural Engineers Association who is also a building official from a large 
jurisdiction] that are recognized as credible at the local level. 

A California building official opined, 

[We] need a training course for building departments on enforcing seismic regulations 
delivered across the United States like the California state training course for building 
officials developed by CALBO [California Building Officials] and the California Seismic 
Safety Commission. 

An Oregon planner noted that it's 

hard to convince public officials to act on information based on dissimilar communities 
or groups. [Implementation of mitigation measures] is a local community issue not a state 
issue. Have the administrative ability to apply. Need localized information. 

Another interviewee noted that the federal government does not understand how school districts work in 
the sense of reduction of exposure to seismic problems. "It is a terribly complex responsibility to schools. 
Earthquakes are probably not the greatest hazard schools face." 

Recommendation: NEHRP agencies and intermediaries or transfer points (e.g., NEHRP-funded state 
earthquake programs, consortia, professional associations) should place greater emphasis on training and 
education programs that address implementation of risk reduction programs tailored to intended users' 
requirements and implementation context. The following examples were provided by interviewees: (1) 
hands-on technical training; (2) delivery of NEHRP publications through information application 
workshops; and (3) presentation of case studies of successful application, with emphasis on the mechanics 
or process of implementation, not engineering details. Training and education should be offered as part 
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of the continuing education programs of intended users' professional associations. Consideration of 
smaller, less capable jurisdictions needs to be incorporated into the delivery system. 
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Table 6.1. Results of interviews completed in 13 U.S. cities. 

Pacific Northwest 

Queationa 

1. How long in present position? How 
long in related work? What is vour 
education/training? 

2. What percentage of your total position 
responsibilities concerns the activities 
related to earthquake hazard mitigation? 

3. What specifically is your role? 

4. In general, where do your other 
responsibilities come from? 

5. What are the major reasons why your 
department gives attention to earthquake 
hazards reduction? 

Salem/OR 

Pfenning 
16 yrs; 24 yrs; Masters 
City Planning (Georgia 
Tech) B.S. Oklahoma; 
Planning Adminstrator 

1 % ; Safety committee 

On Emerg. Prep. Team 

Devel. land use plan, 
maintenance, 
implementation through 
zoning codes; detailed 
plans parks, water, 
sewer, traffic, trans; 
administration 

Recognition from eq in 
March (Scott Mills! of eq 
potential; Emerg. prep, 
com. aware of potential 
problem; 

Se«ttte/WA 

Planning 
11 ;22;Master planning; 
Senior Planner 

30-50% (because of 
USGS grant! 

Coordinate interdept. 
mitigation prog.; shara 
info; devel. priorities: 
balance expenditures 
(bridge vs. bldg) hard to 
priorities across depts.; 
9 0 % of Comp. Plan part 
of GMA teq.; Focus has 
been internal pri.; no 
dept. emerg. plans 

Environmental planning 
section (critical areas, 
water quality, open 
space!; somo 
comprehensive plan) 

NEHRP grant extends 
City involv. beyond 
critical areas req. by 
Growth Mang. Act; allow 
coor. of city agencies. 

Portland/OR 

Planning ' 
1 ; 1; Phd Urban Regional 
Plonning: Emerg. Mang. 
Program Co-ordinator (9 
yrs os o planner) 

> 5 0 % 

Emergency Management 
Program Coordinator: 
METRO (Regional Gov't: 
4 counties Multnomah; 
Clackamas, Washington, 
Columbia!) 

Entire goal •> reduce risk; 
non-mitigation activities 
include education, 
response & recovery 
planning 

Mainly to manage growth 
(#1 function of egency is 
regional growth 
management); co-op. 
effort 

; , Sa i t i la /WA- -

. , * " HoepKal" 1 
6yra; 20yrt; B.S. E.E. 
Industry training health 
care/sefety; Safety 
Director Facllrtlet, 
(2/5 yrt ago) 
5% • 10% now, 5 0 % 2-
3 years ago 

Mitigation Coord. Official 
liaison to emerg mgt 
EOC operates.; Training 
specialist, S. area 
Hospital Council tour for 
CEO's, All Hospital 
Facilit Mgr duties but 
does not davl. mit. plan, 
struct, invent, or duv. 
seis. design.. 

Facilites Planning, 
Construction Safety 

Prev exp in CA, Looking 
for different model to 
assemb disaster plan; 
Requests by emergency 
manager; Federal agency 
programs-FEMA Training 
program, FEMA regional 
prog, In i t iat ion to come. 
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Table 6.1 (cont.) 

Pacific Northwest 

Quoetlons 

6. What mitigation tochmques hove been 
usod by your department to reduce future 
earthquake hazards? 

7. Of the mitigation techniques in 
question 6, what special problems do you 
have wi th rospect to their 
implementation? 

8. What kinds of information or activities 
and which of the NEHRP agencies has 
helped you carry out earthquake hazard 
mitigation activities? 

Salem/OR 

Planning 
Avoid steep areas; urban 
growth boundaries; 
removed an area from 
urban growth boundary 
because of slip haz.; 
have open space tax 
benefit prog, not now 
oriented to eqs 

Lack data to define areas 
of potential hazard; If 
info, not localized, hard 
to move elected officials; 
must be localized to 
make regulations 

Won't attend workshops, 
classes etc. until info 
specific to area 

Seattle W A 

Planning 
Critical areas info. & 
disclosure; acq. lands for 
open space; urban 
villages takes landslides 
into account;inventory 
and seis. analysis of city 
btdgt; looking at benefit' 
cost model; downzone 
tteep slope areas; $ sm 
wetlands used to build 
replacements 

Long term time frame, 
short-term benefit; 
Overload on bond issues 
{set priorities); Lack of 
retrofit guidelines; don't 
want proscriptive info, 
more factors to consider; 
Good support today from 
City Council; 

Summaries of Seismic 
Conditions in PNW, 
helpful (obtained from 
Weaver USGS); own 
contacts w/USGStTar & 
King); workshops main 
source of pubs.; obtained 
Shannon & Wilson USGS 
liq study from Water 
Dept. not USGS 

> Pottlend/Ort 

Planning 
UBC + amend; Zone 4 
for METRO btdg 
renovation.; CAP next 
budget yr; use NEHRP 
studies for landuse 
mitigation program 

No special problems so 
far. If regional body 
dealing w/poticy & tech. 
issues, should reduce 
risk Foresee financing as 
prob. Need financial 
incentives; Legal issues. 
Getting all local govts to 
build to plan hardlfin. 
impact; scare away 
devel.) 

Eval. Study of NEHRP 
Program: Mitigation 
should bo focus of 
emerg. mang. prog; 
FEMA yellow books; 
Damage & loss 
Assessments for bldgs & 
lifelines;FEMA grant 
troin-the-troiner pubis: 
Hendbk Public Ed. to 
train voln. (used info) 

\ Sot t le /WA 

Hospital - ■-

UBC State adoption, 
Adope seis. resis. bldg 
standardsfonly UBC), NS 
EQ ho2 mit for bldg, 
Struc. vutn. inventory, 
NS vutn. inventory; 
Critical-tertiary care 
hospitot patients can't be 
taken care of anywhere 
else; Personnel EQ hoz 
info, program. 

Restriced by city ord. 
major mitigation must 
comply in terms of 
building, eg. height 
restrictve 10hr monitor, 
can't add new bldg. until 
master plan complete, 
city planning contralnts 

Guidebooks Chem 
Hospital Review, NEHRP, 
Basic HO Class Train 
then train hospital course 
; EMI Comm. Emerg. 
Class using what FEMA 
publishes; Attend some 
workshops put on by AE 
firms (Dames & Moore) 



Table 6.1 (cont.) 

Pacific Northwest 

Questions 

9. How did the NEHRP information or 
activity listed in question 8, help you carry 
out earthquake hazard mitigation 
activities? 

10. In what ways could the NEHRP 
agencies/program help you to better carry 
out earthquake loss reduction activities? 

1 1 . What state agencies do you most 
rely on to help you develop/carry out 
earthquake loss reduction activities? 

Salem/OR 

Planning 
poorly; not at all; some 
help to define hazard, but 
not local enough 

1) state the problem 2) 
outline what to do about 
it 

Don't know personally; 
not a lot of 
communication w/state; 
some data on gravel 
resources from State 
Geo!. Survey 

Seattle/WA 

Planning 
Info to define hazard, 
aware; haven't seen 
mitigation techniques 
applicable to planning 

How hazard info 
translates into new 
codes; Whot is 
appropriate regulatory 
response; Better job of 
distributing info Inow 
word of mouth); Now 
involved w/FEMA, NIST, 
NSF; USGS shy ebout 
mitigation, 
implementation: few 
funds; What do we do 
with the data? 

DNR-OGER (State Geol. 
Surv.); Representative 
Bldg. Code Council; 
Some contact State 
Emerg. Planning; State 
Wildlife Dept. very 
helpful; sends out info. 
Nothing on Geol. Haz. 
sent out; no outreach 

Portland/On 

Planning -

Info to define haz (bldg. 
vuln studies somewhat); 
on agenda;awareness; 
impacts; co-or among 
jurisdictions 

Information and funding 

DOGAMI (St. Geol. Sur.) 
for mitigation; Emerg. 
Management initially got 
METRO interested (State 
retreat w/Myra Lee), but 
not on mitigation; 
University to some extent 
(Un. of 0 . to do inventory 
Portland bldgs) 

Stattle/WA -

Hoiprt i t i « i " * ' 
All items on item 10 (on 
quest, frm) Still feel 
thinking provides mora 
advanced than most, 
looked at it more from 
function standpoint than 
facilities, performance 
goals 

Preventative :slides 
courts nor current, 
publications with 
concepts need to be 
current, further 
publications outdstod; 
connect vvlth financial 
portions to work in paper 
work for recov.; All 
ignorant of what to do 
afterward, need 1 mil/day 
to stay in business, 

In general: Fire Dept, 
Chemical repair capability 
common and constant 
expertise often go to for 
information 

•■ 

P
1 
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£ Table 6.1 (cont.) 

Pacific Northwest 

Questions 

12. What professional associations do 
you most rely on to help you 
develop/carry out your earthquake hazard 
mitigation responsibilities? 

13 What professional associations do 
you most rely on to help you 
develop/carry out your other (non 
earthquake hazard) responsibilities? 

14 What professional association or 
other groups do you most rely on to 
provide training, education, and technical 
assistance in your held? 
15 As you reflect on your ability to 
perform your earthquake loss reduction 
activities, what factors and forces help 
you get the job done? Why are they 
helpful? 

16. Which of these helpful factors can 
you attribute directly to NEHRP, including 
any of the four principal agencies 
responsible for elements of the program? 

Salem/OR 

Planning 
no answer 

APA; American Institute 
Certified Planners (AICP); 
publications regularly 
(every 2 months); State 
Assoc APA newsletter 

1) Earthquakes -
especially localized in the 
Valley; 2) specific info, 
on the area 

Not applicable 

Seattle/WA 

Planning 
Amor. Planning Assoc, 
(don't do much with 
them; some brown bags, 
newsletter) More contact 
between jurisdictions; 
GMA County-wide 
groups 

*\ * NEHRP (USGS) 
Grant • gives presence in 
planning dept. City would 
support attendance at 
annual eq haz. 
workshops, useful; City 
Council Support 

USGS money and data; 
remains to be seen if 
significant change in 
devel of haz policy; has 
become focus for city & 
improved inter, dept co 

Port)end/OR 

PlanntnB 
EERI very helpful 

Amer. Planning 
Association 

Co-operative attitude; co
ordination skills; training 
as a regional planner 
(have the big picture) 

None at this time 

8eattle/WA 

Hospital , 
No; FEMA courses region 
X National Hazard 
Specialist; Dev of Emerg 
Mgt, Sytare geologic 
Survey, or Univ-NO, Joint 
Comm-EQ not specifically 
in requirements mostly 
struct, Prov. legetinary to 
planning effort, Require 
bldg structure 

' ' 



Table 6.1 (cont.) 

Pacific Northwest 

Queationa 

17. As you reflect on your ability to 
perform your earthquake responsibilities, 
what factors are barriers to you? Why? 

18, Of these barriers, which do you 
attribute directly to the NEHRP or any of 
the tour agencies responsible for element 
of the national earthquake hazard 
reduction program? 

19. If you could, what would you do to 
lessen or remove these barriers? 

Salem/OR 

Planning 
Lack of earthquakes; leek 
of info; uncertainty 

Lack of localized 
information on the nature 
of the hazard 

If info is there, then put 
to use; What is the info 
scale: e.g. how old a 
fault? Planning a priority 
on haz. on potential for 
impact; how concerned 
or responsive should we 
be? 

Seattle/WA 

Planning 
Lack of direction from 
above; City Council 
members interested & 
Mayor concerned, but no 
focus; Public awareness 
moro important for 
regulatory actions (need 
support then) 

1) Information 
distribution • lack of 
outreach, except for 
workshops; true for most 
haz. info, must seek out: 
2) Examples of transfer 
of haz. Info to planning 
actions 

To improve city direction, 
need champion in 
Mayor's Office 

Portland/Oft^ *> 

'PianriTnf' *r > 
Main barrier « financial; 
w/o cannot hire extra 
people to help do work 
well and fast; Plan now 
for eq tomorrow; could 
have event at any time; 
also need incentives and 
experience 

Information access: ex. 
vuln. study, estimation of 
damage, look at bldgs 
come up w / % relative to 
survival; can't find out 
how to relate bldg type 
to haz. info; how to tie to 
hazard data; how to 
relate Info, to different 
types of haz. 

Provide info needs, 
funding; Focus on haz. 
i.d. & mitigation. Sponsor 
studies to define resp 
actions w/eq. Prepare for 
eq vs storm; How to 
access info that is avail: 
categorize info into 
different phases of 
emerg. manag (rasp, 
mitig. reco. prep) 
Multihaz 

SaattleAVA ' 

Hoaprtii v 0 

to 



Table 6.1 (cont.) 

Pacific Northwest 

Questions 

20. How do you find out about and 
obtain the results of research of interest 
to you? 

21 What mokes it easiest for you to use 
research results in your present position? 

22 What makes it difficult (or you to use 
research results in your present position? 

23 What are some subjects on which you 
need more knowledge that should start 
being addressed by researchers now so 
you hove the results in the n^ext three to 
five years? 

Salem/OR 

Planning 
Usually to to national 
APA, give subject, 
provide everything they 
hove; PAS member 

in area of interest; 
localized; level of 
comfort; local community 
issues not state; 
administrative ability to 
apply 

hard to convince public 
officials to act based on 
dissimilar community or 
group 

How do you sell the 
problem to politicians; 
political decision making; 
how to handle infrequent 

Seattle/WA 

Planning 
Workshops, gen'l USGS 
pubs; contacts wUSGS 
people; USGS grant 
(contacted by consultant 
to apply); Would like to 
know more about what's 
going on 

Access; hard to get 
information out of usgs; 
charging for publications 
that are then billed to 
grants 

Ramifications not easily 
understood; what does 
the haz. info mean to us 

magnitude, recurrence 
interval, freq, 
attentuation of 3 source 
zone types; better 
understanding of crustol 
eqs How we deal 
w/major, infrequent eqs? 
What's appropriate 
action 

Portland/Oft 

PJannlntf % 

Word of mouth; don't 
think they (NEHRP) hove 
computer line; use 
groups end associations 

access 

Lack of Access: Mail out 
current, updated list of 
publications to emerg. 
planners and all state 
agencies; encourage 
wide distribution 

1) Damage correlated to 
hazards; 2)Mitigation 
tools: model land use 
ordinances, retrofit 
guidelines; legal tools 
that have incentives built 

Saattle/WA 

Hospital 

i *' 
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Table 6.1 (cont.) 

Pacific Northwest 

Questions 

24. In the next five yeers, what should 
be emphasized more strongly? 

25. In the next five years, what should 
be continued about as is? 

26. In the next five years, what should 
receive less emphasis or bo terminated? 

27. Do you have any concluding 
thoughts? 

Salem/OR 

Planning 
Influencing political 
decision making 

no answer 

no answer 

When presenting data, 
need digitized data for 
input to system not just 
hard copy; e.g. census 
data: scale 1:24,000 ok 

SeatUa/WA 

Planning . 
Translation into codes, 
regulations, mitigation 
measures 

Need more effort to 
involve local government; 
What does FEMA do? 

" portlattd/OR -

"* P l a n n i n g " ' 1% 
Emphasis on mitigation & 
prep, example: recant 
emphasis on mitigation 
still feel neglecting prep, 
e.g. relative to vuln. I.e. 
response issues such es 
are roads wide enough to 
access areas; self-aval of 
program; effective public 
education 

Continue to have 4 
agencies work together; 
not break-up 
Military preparedness 

Have regional wrkshps 
broad in scope; try to 
define diff. types of eq. 
planning activities as 
related to 4 phases of 
emerg. manag. relate eq 
planning to each of 4 
phases; soc. sci. need to 
work w/scl. &eng.; 
planners can give fresh 
approach 

\ ' Saittle/WA --I ' 
\ \ ' '-koepitiiP' s - : - , i - . , , - > , 

'-> 



Table 6.1 (cont.) 

California 

Queetlont 

1. How long in present position? How 
long in related work? What is your 
education/training? 

2. What percentage of your total position 
responsibilities concerns the activities 
related to earthquake hazard mitigation? 

3. What specifically is your role? 

4. In general, where do your other 
responsibilities come f rom ' 

5. What ere the major reasons why your 
department gives ottention to earthquake 
hazards reduction? 

PstoAlto/CA 

ArYotiyrnoua 

'* Building 
5yrs; 5yrs; Engineering 
Degree 

Herd to separate 

All Hospital Facility 
Manager duties 

Unclear question - Don't 

Past disaster/hazard 
damages (originally 1971 
EQ motivated origination 
of program); Federal 
agency programs, Federal 
agency technical 
assistance- VA has its 
own seismic program 
apart from and predating 
NEHRP; 

Palo AHo/CA,}' £ 

Anonymoua.' i "■■'• 

School , ' '•> < ><' 
5yrs; Non-Engineering 
Business Degree 

2 0 % on emergency 
preparation overall; a few 
years ago % was higher 
to beef up efter 19S9 
earthquake. 

All School Facility 
Manager duties 

Executive Influence, 
School board has put 
4200.000 IntoEQ 
hazard reduction since 
19S9. Approx $50,000 
from 1980-1989; Past 
disaster damages; 
8AREPP publicetions 

AW PaoAl to /CA -
<*> >-,■ '{L,> - ■}- ', 
4 ! j ; Anonymoua 

;
^ " < ' Biilttilng '* ,Y 

15yrs; 21yrs; engineering 

0 ' 2 0 % 

Alt Building Department 
duties/ Building Official 

Building Oepertment 
Operations 

Past disaster damages; 
Prof. Train.; State 
mandates; State agency 
prog • SB 547 low on haz 
bldgs, Alquist-Priolo fault 
zones; Special Reg Prog -
BAREPP; Personal 
interest 

'';'L .b/ -17; «' !• '<''<V'
4
' "- ■'» -



Table 6.1 (cont.) 

California 

Queetione 

6. What mitigation techniques have been 
used by your department to reduce future 
earthquake hazards? 

7. Of the mitigation techniques in 
question 7, what special problems do you 
have with respect to their 
implementation? 

8, What kinds of information or activities 
and which of the NEHRP agencies has 
helped you carry out earthquake hazard 
mitigation activities? 

f>«loAlta/CA 

Anonymoua 

Building 
Adoption of building code 
• VA H8-08 Handbook; 
Adoption of special 
seismic rosistant bldg 
standards; Structural 
retrofit of existing bldg: 
NS EQ hazard mitigation 
for bldgs; Structural 
vulnerability inventory: 
NS vulnerability inventory 

No particular problems 

Nothing directly. 
Everything comes from 
the VA's internal hospital 
seismic safety program, 
which pre-dates NEHRP. 

Palo Atto/CA v v 

Anonymoua 

School 
Adoption of bldg code, 
stste field act; Adoption 
of special seismic 
resistant bldg standards, 
NS; Struc. retrofit of 
exist bldgs, field act; NS 
EQ hazard mitigation for 
bldgs, Struc. vulnerability 
inventory, filed act; NS 
vulnerability Inventory 

No special problems. 
Much elso eccopmlished. 

NS Guide of BAREPP & 
05 A; San Jose State 
Univ Schools Seminer, 
1992; Tremor Troops 
Workbook; BAREPP. EQ 
Preperedness for 
Schools: FEMA schools 
6 EQ's Guidebook, 
district made 
implementation video, 
(See verbiage) 

. ,-V Wlo AltofCA,^ I-

Anonymoua,- - , 
. " ,. Buttding ,x ,' - -

Adopt of bldg cd • 1991 
UBC; Adopt of spec, 
seismic resist, bldg 
standards (triggered 
seismic ceiling upgradefor 
any commercial remodel); 
Struc. retrofit of exist 
city bldgl l 8-story, 3-4 Ig 
comm. ctr); Struc. vuln. 
Inv.AII city owned 

Seismic upgrades too 
often trigger sprinklers, 
hondicapped, etc. & it 's 
too costly. Need 
incentives for voluntary 
upgrade. 

FEMA Yellow Books, 
FEMA funded ATC 
reports, CA OES Post EQ 
Training Partly peid for 
by FEMA: NEHRP-worked 
on severel projects, (see 
verbiage) 

N
%

^ \ ' 0; ,o -,' t,*; 
- ; \ v \ o; -*■ \ -

"-■*. - \y s^ „ 



Table 6.1 (cont.) 

California 

Questions 

9. How did the NEHRP information or 
activity l isted in question 9, help you carry 
out earthquake hazard mitigation 
activities? 

10. In what ways could the NEHRP 
agencies/program help you to better carry 
out earthquake loss reduction activities? 

1 1 . What state agencies do you most 
rely on to help you develop/carry out 
earthquake loss reduction activities? 

Pafo AltO/CA 

Anonymous 

* Building 
N.A. 

VA already has what is 
needed. 

We don't rely on state. 
Occasional useful info 
from state office of 
Statewide Health 
Planning and 
Development (Technical, 
Engineering. Code Info); 
Div of Emerg Mgt • No; 
Oept of Ed Assist - No; 
Joint Commission assist 
No 

Palo Atto/CA - , 

, Anonymous, 

Prov. info to define 
hazard; Prov. detld 
hazard mit. tech; 
Supported devel. of haz 
mit. policies; Helped get 
mit on the agenda; Prov. 
info to prepare mit. 
plans; Made us aware of 
EQ haz. in community; 
Made us aware of 
possible impacts of 
EQ on our facilities 

No, just need to know 
these material exist. 
BAREPP served that 
function. Need an index 
of resources, easy to 
order, has to be broken 
down (schools need to 
know if video is for 
teachers, students, etc.) 

Office of State Architect, 
Office of Emergency 
Services ■ Very Helpful; 
We do use reports from 
Div of Emerg Mgnt, 
State Geologic Survey, & 
Univ.; St Dept of Ed 
developed task force 
suggestions.; Joint 
Commission assist • N.A. 

V ^ P « ( o A l t o / C A - ^ 
' - ^- Anonymous / * V* 

All items in Item 10. 
Mitigation to agenda • 
city haz. bldg. ord. 
preceded state's; had to 
narrow down list of 
hazardous builidngs, used 
EERI publication's reports 
on EQ's. 

Do mass mailings to 
building departments. 

CA Seismic Safety 
Commission, CA Office 
of Emergency Services; 
Interact with Div of 
Emerg. Mgnt., and 
informal contact with 
Stanfors. State dept of 
Ed • No essist; Joint 
Commission assist - No 

,<&','*&% ?/*^' 



Table 6.1 (cont.) 

California 

.Questions 

12. What professional associations do 
you most rely on to help you 
develop/carry out your earthquake hazard 
mitigation responsibilities? 

13. What professional associations do 
you most rely on to help you 
develop/carry out your other (non 
earthquake hezard) responsibilities? 

14. What professional association or 
other groups do you most rely on to 
provide training, education, and technical 
assistance in your field? 

15. As you reflect on your ability to 
perform your earthquake loss reduction 
activities, what factors and forces help 
you get the Job done? Why are they 
helpful? 

Pats Alto/CA 

Anonymoua 
- Building " * .. 

Professional associations 
aren't relied on at all. 

Professionel associations 
aren't relied on at oil. 

Professional associations 
aren't relied on at all. 

The fact VA has a strong 
(mandatory) and 
comprehensive (new and 
existing buildings, 
utilities, and 
nonstructural! program. 

% Pal iArto/CA
 N .^ 

" ' Anonymoua
 s

s • 

" * S c h o o l / ' ," ' 
CAOREISanta Clara 
County), Community 
Agency Disaster Relief 
Effort, coordinates 
schools, non-profits, etc, 
with related problems 
and resources. Info 
comes from BAREPP, not 
prof, assoc. Outreach to 
poorer school districts, 
with business sponsors. 

Few or none 

Few or None 

Cooperation - Board of 
Ed., Parents' concerns, 
Teachers, Local 
Agencies, has to be 
cooperative. 1989 EQ 
helped boost efforts. 

C*v Paid Alto/CA v \ 
v , A n o n y m o u * - ' ; . , 

£ . ' - , ■*,-■* . &>* ♦ * ' > 
' ^ <'*\ Buttding \ - \ 
EERI, ATC, ICBO, 
CALBOICA Bldg 
Officials). SEAOC 

Underwriters Lobs, 
Internationel Associates 
of Elect. Inspectors, 
International Association 
of Plumbing & Mech. 
Officials IIAPMO). ICBO 

Supportive political 
leaders who passed haz 
bldg ord. even with prop, 
owner resistance. 
Adequate funding for 
train, plan checkers ' 
Inspectors. City Mgt sees 
seismic as Important 
function for bldg dept. 

!^v :V^*'
: 



k Table 6.1 (cont.) 

California 

Questions 

16. Which of these helpful factors can 
you attribute directly to NEHRP, including 
eny of the four principal agencies 
responsible for elements of the program? 

17. As you reflect on your ability to 
perform your earthquake responsibilities, 
what factors are barriers to you? Why? 

18. Of these barriers, which do you 
attribute directly to the NEHRP or any of 
the tour agencies responsible for element 
of the national earthquake hazard 
reduction program? 

19. If you could, what would you do to 
lessen or remove these berriers? 

20. How do you find out about and 
obtain the results of reseerch of interest 
to you? 

2 1 . What mekes it easiest tor you to use 
research results in your present position? 

22. What makes it difficult for you to use 
research results In your present position? 

Palo Alto/CA 

Anonymoua 

Building 

N.A. 

N.A 

N.A. 

N.A. 

N.A. 

Palo Alto/CA. , ■ 

Anonymoua 

School ' ' 

No real significant 
barriers. Have done 
everything up to 100% 
self-sufficiency (no 
doctors on school district 
staff etc.) 

N.A. 

N.A 

BAREPP, OSA 

Practical Innfo. usable 

/ - . P a i d Al to /CA, ,-y\ 

V <' 'Anonymoua ;,v £ 

v " , ' Buftdlrig ' *, ' * . 
None, Indirectly, Yes -
See #8 

Same as 15; Political 
bodies are supportive to 
a point but not beyond 
mandatory, house seismic 
rehabilitation upon sale 
not approved. Lack of 
budget. 

Educate leaders 

EERI Newsletter & 
Spectra, NCEER 
Newsletter 

Question doesn't meko 

Lack of time 

• ".- Y' - ' ' 

' " ' * ' , ' - " ■ 



Table 6.1 (cont.) 

California 

Queationa 

23. What are some subjects on which you 
need more knowledge that should start 
being addressed by researchers now so 
you have the results in the next three to 
five years? 

24. In the next five years, what should 
be emphasized more strongly? 

25. In the next five years, what should 
be continued about as is? 

26. In the next five years, what should 
receive less emphasis or be terminated? 

27. Do you hove any concluding 
thoughts? 

Palo Alto/CA 

Anonymoua ^ 

Building * • "' 
No suggestions 

No suggestions 

No suggestions 

No suggestions 

The VA set up en 
effective EQ hazard 
program prior to and with 
separate funding from 
NEHRP. VA Hospitals 
get what they need from 
the VA directly. Most of 
the actual EQ hezard 
reduction going on in the 
US occurs outsite NEHRP 
and not because of i t . 

Palo Alto/CA- w 

Anonymous : , '"■ 

School j - -J 
Hove spent a lot of time 
researching food/water 
storage • need practical 
guidelines; Need spec's 
on cergo containers for 
storage of supplios 
(temp. Etc); FEMA should 
develop tight 
spec's/guidelines for 
supplies & storage. 

Nothing in particular 
needs to be done locally, 
there's already enough 

Received the 
questionneire in advance 
& ' tried to go through It, 
but i t 's too long. 

v > ■, Palo Alto/CA C \ 

\ Anonymoua -

- v.^ Buildings. * - \ ^ 
Cost effective methods & 
tech. to encourage 
private sector 
strengthening of existing 
bldgs. Must ba a simpler 
way to upgrade URM to 
life safety level. 

Move toward one 
national code means 
NEHRP provisions mors 
important. See 23. 
NEHRP provisions should 
be written In code 
enforcement format, 
(see verbiage) 

Stop studying prob. & 
start solving them. We 
need more Info on how 
to retrofit URM's. Need 
incen. for priv. sector to 
seis. reheb. , Public 
Outreach: PBS - type 
program like "This Old 

^ \ ^ C ■■ • . - -
v

\ . V 

'^ „v>, y ^ ' . ; ^ *.< -

-£' >£ >.\\~ V 



w Table 6.1 (cont.) 
oo 

Pacific Northwest 

Questions 

1 How long in present position? How 
long in related work? What is your 
education/training? 

2 What percentage of your total position 
responsibilities concerns the activities 
related to earthquake hazard mitigation? 

3 What specifically is your role? 

4 In general where do your other 
responsibilities come from? 

5 What are the major reasons why your 
department gives attention to earthquake 
hazards reduct ion' 

Seattle/WA 

Buildings 
3 yrs, 17 yrs, BS & MS 
Civil Engineering, 
Licence Civil & 
Structural,Bldg Official 

10% 

Regulations, local and 
national code devel, 
enforce building 
retrofit, plan review, 
dept's response to 
earthquakes, focus on 
next 100 yrs not tO 
20yrs 
Administration, non 
seismic code issues 

Everett/WA 

Buildings 
5 5yrs;24 yrs, 8 A. 
Economics; Building 
Official 

1 % 

Coordinate Staff 

Administration bldg 
dep t ; State bldg code 

Responsibility to assure 
safe bldgs = f 1. Past 
disaster damage to 
others influence prof 
assoc , code FEMA 
training (OSR s) minimal 
citizen influence, 
influence of Seattle Bldg 
Dept . SEAW 

Salem/OR ' 

Building* 
10 yrs; 10yrs; MS, PHD 
Counseling Psychology; 
Bldg Official 

3% (could be 2 5 % for a 
plans examiner) 

Administrator 

Bldgs, licensing, admin, 
nuisance, airport 
superintendent 

liability, potential damage 
to community, code 

Portland/Oft 

Buildings --s 

6 yrs; 20 yrs; Chief 
Engineer 

35 4 0 % ; perhaps 5 0 % 
(change In state code to 
zone 3 + earthquake) 

Balance practical 
w/achievablo; political, 
variety* coord existing 
bldg mitigation; 
train/outreach specialist, 
tech advisor 

Admin personnel 
management; Non 
seismic regs, code 
interpretation 

main reason » state 
Bldg Code 

* Poftfand/OR 

Schools 
4 yrs; 24 yrs; Civil 
Engineering, Director. 
Physical Plant Division 

10% (integrated 
approach, upgrade & 
improve as opportunity 
allows) 
Work w/ea school on 
annual exercise, state 
req emerg instruct / 
Educational 
specifications,coordinatio 
n of facilities 
construction program 

General Facilities 
Management.bldg 
msint , ops reno ; 
environ services (e g 
asbestos), manage all 
outside contracts 

"Spring Break Quake" 
# 1 , City Task Force, no 
citizen infl before qk , 
teachers union; influence 
prof training/info got us 
moving to begin with, 
DOGAMI outreach 

Everett/WA 

Schools 
3 5 yrs; 14 yrs, 
architecture dog ; worked 
construction; Co 
ordinator of Construction 

" 1 % 

Coordinate retrofit 
projects, new 
construction 

Administration, capital 
projects, construction 
and modernization 
program 

#1 a conformance to 
UBC (new constrc), No 
defined level of upgrade 
mandated, follow 
recommenations of 
consulting engineers and 
architects, 

Salem/OR 

Schools 
13 yrs, 25 yrs, architect, 
Coordinator Planning and 
Construction 

1 % 

Planning, prepare plans 
to provide enough & 
appropriate space to 
carry out education. 
Construction new 
facilities and renovation 

Contracted services for 
construction issues e g 
if re mforce parapet 
walls, if state mandates 
retrofit, would have to do 

Provide safe facilities for 
students 



Table 6.1 (cont.) 

Pacific Northwest 

Quaatlont 

6. What mitigation techniques have been 
used by your department to reduce future 
earthquake hazards? 

7. Of the mitigation techniques in 
question 6, what special problems do you 
have wi th respect to their 
implementation? 

8. What kinds of information or activities 
and which of the NEHRP agencies has 
helped you carry out earthquake hazard 
mitigation activities? 

9. How did the NEHRP information or 
activity l isted in question 8, help you carry 
out earthquake hezard mitigation 
activities? 

- - Seattle/WA , > " 

\ Bui ld ings'*» '"> 
Local building 
Codelselsmic prov. 
19421; adopt UBC coda 
& amend; negotiate 
retrofit requirements; 
beyond stats coda, more 
effective, clearer; spec, 
inspect, prog. 

Lack of retrofit 
standards; money 

FEMAI178/ATC-

22)blggest impact; 
Influence on local 
practice; Seattle code 
not proscriptive 

Incr. number of priv't 
prof.use FEMA 178 & 
present it as the 
methodology to use in a 
retrofit; gives an 
approach for design 
professional; use of 65-

7 5 % UBC forces 

> -
N Everett/WA 

\ ^ C Buildings
 N ,\ -

UBC&St.Amend.;somo 
retrofit (dispatch); 
seismic not in 
CAP;location w/r bluffs 

Level awareness; lack of 
experience to handle 
seismic issues; no 
formalized mitigation 
plan; no upgrade policy 

FEMA(DSR); no info 

Info to define haz.; 
detailed planning Into, 
not mitigation; raised 
consciousness 

" *" ^sBu l td lngT-XA!
1 

UBC & OR amend; vuln. 
study If grd. failure 
probs; CAP no seismic; 
yes on reust; no public 
info prog, soma Internal 
memos,. haz. mitigation 
edu. for 
developer/builders 

Overriding problem -

resources & t ime; treeted 
better by city council 
then eny bldg. officiel in 
state. But cen't keep up; 
never caught up; 
additional requirements 
pile up (ADA, energy, 
seis) put out fires only 

very l ittle; Seattle UW 
workshop; Univ, of Or. 
workshop; Or. Bldg. 
Officials (ATC-20) 

None; can't think of any 

♦ ^ ^ Building* \ » -■. . 
UBC 91w/atato amend; 
retrofit of some city 
bldgs (not mandatcdl; 
remodel; unwritten 
mitigation policy; some 
public Info, personnel 
handouts 

Lack of coda dealing 
specifically w/existing 
buildings; resources: 
personnel & money 

USGS probabilities, 
research in area; FEMA 
yellow books; FEMA & 
USGS workshops; haz. 
info (USGS); indirectly 
benefit from grants 

most listed; not passage 
of haz. mitigation rags 
yet 

UBC (Stats Req.); struct, 
vuln. Inventory; 
nonstruct. on-going; 
some nonstruct. 
mitigation; bldg. 
replacement 

Funding. Integrated 
approach allows 
consideration of not 
doing upgrade because 
doesn't effect enough of 
bldg. 

EMI Nonstruc. Mit . for 
schools (info too easy); 
OOGAMI; NSF contractor 
contact (Haddis); 
received some Info on 
hazard 

Oefined haz.; Internal 
mitig. policies;; 
awareness; no detailed 
mitigation techniques; 
some inc. coordination; 
no rags, passed 

S ^ V Everett/WA \ * 

> > , oSSehoola I *
1 » 

UBC; retrofit of school 
bldgs; each school has 
emarg. plen; i for 
seismic upgrades in 
facility plan 

1 (Funding to do work; 2) 
For new bldg. 
requirements clear, for 
modernization 
requirements unclear 

None; Started work here 
3 1/2 yrs ago, struct, 
eng. eval. of facilities; 
now required to 
implement those repairs; 
New ■ codo; old « 
whatever can do/haven't 
heard of any NEHRP into 

NA 

,*,-,)»? Salam/OR 

,-„ - ^ ' 'Sehoo lk * 
UBC; retrofit, when 
remodel: taget of 
opportunities; then would 
do; actually do very l i t t le; 
seis.safety not consid. in 
replacement; some 
parent in fo; not direct, in 
Fac. Plan 

Political process; 1) fiscal 
problems 2) Competition 
w/other district needs; 
retrofit a negotiated 
process 

"About three years ago 
someone sent me 
something. Not useful" . 
Inlfuence on bldg. codes 
helpful; impacts of eqs. 
on school f a c ; info may 
go to risk management? 

Not at all 

ON 



V Table 6.1 (cont.) 
o 

Pacific Northwest 

Questions 

10. In what ways could the NEHRP 
agencies/program help you to better carry 
out earthquake loss reduction eclivitios? 

1 1 . What state agencies do you most 
rely on' to help you develop/carry out 
earthquake loss reduction activities? 

12 What professional associations do 
you most rely on to help you 
develop/carry out your earthquake hazard 
mitigation responsibilities? 

13 What professional associations do 
you most rely on to help you 
develop/carry out your other (non 
earthquake hazard) responsibilities? 

14. What professional association or 
other groups do you most rely on to 
provide training, education, and technical 
assistanco in your field? 

Seettle/WA -

SufidlnUs * 
publications & 
methodologies on exiting 
buildings (e.g houses); 
relate info to 
applications; target 
Building Officials; 
practical education 

No State agencies assist 
us with Seismic 
Mitigation; some contact 
Emerg Mang. on post-eq 
response 

WABO, ICBO. SEAW 

WABO, ICBO, SEAW 

Everett/WA 

Bullcfinfli 
Support on-going 
education by State 
professional associations, 
help get policy makers 
attention (Mayor doesn't 
even know my name) 

none; waste of money 

Asso w/statewide prof, 
org (WABO);excellent; 
some info & inspiration 
ICBO;SEAW 

WABO admin/code 
enforcement; Oreg. Bldg. 
Officials 

- *•, S a t « m / O n ; v > ^ 

B u l l i n g * " & 
Provide more resources 
(time & money) 

State Bldg. Code Agency 
promulgates the code; 
don't help, horrendous; 
some contact w/OOGAMl 

Oregon Building 
Officlals;everyono 
intersects w/btdg. 
officials; 9 9 % 

same; 1 % much lesser 
extent Architects & 
Engineers (SEOW) 

Oregon Building Officials 

V - p o r t a n d / O f t , -

\ \ 
' I ' , * Sulking*' x,J' 

Make It easier to obtain 
information like FEMA 
yettow books 

None; City carries the 
ball w/r to bldg. code 
enforcement & 
interpretation; few good 
people at state; more in 
tune with checking plans 
for small cities w/o bldg. 
depts. Some contact 
w/DOGAMl & Univ. 

Struc. Eng. Asso.Or., 
SEOC, EERI 

ACI, masonry society; 
AISC; workshops, 
seminars; some pubs 

Oregon Building Officials 

w ^ P^and/Of? ; ' , 

- '
; Schools "

A> -

Info & workshops; effort 
by local agencies after 
quake (Scott Mills); 
DOGAMI (Ian Madin); 
Provided assurance "Not 
dumping money down a 
rathole" 

DOGAMI/no mitigation 
interaction w/state 
emerg. management; 
local task force/Dept. 
Education has state drill 
req. Little how-to 
guidance 

Association of Physical 
Plant Administrators; 
Council of Educational 
Facility Planners 

above + ASCE some 

-■ ^Everet | /WA j 

Schools 
Only thing that helps is 
having enough money 
and having qualified 
structural engineers; 
clear code requirements 

Some money from SPI 
(State Dept. Ed.); haven't 
funded specifically 
seismic issues; full 
modernization; no 
contact emerg, 
management 

Architects and 
Engineering Assoa: 
W A 8 0 , AIA 

< Satem/OR .■ 

Schools 
Financial support and 
information support 

Building Codes Agency; 
do interaction w/State 
Emerg. Manage, 
w/respect mitigation; 
district may; 

Contracted services -

consultants 

Council of Educational 
Facilities Planners; 
probably reaches most 
large districts 0 3 0 , 0 0 0 
students) 



Table 6.1 (cont.) 

Pacific Northwest 

Queattona 

15. As you reflect on your ability to 
perform your earthquake loss reduction 
activities, what factors and forces help 
you get the job done? Why are they 
helpful? 

16. Which of these helpful factors can 
you attribute directly to NEHRP, including 
any of the four principal agencies 
responsible for elements of the program? 

17. As you reflect on your ability to 
perform your earthquake responsibilities, 
what factors are barriers to you? Why? 

18. Of these barriers, which do you 
attribute directly to the NEHRP or any of 
the four agencies responsible for element 
of the national earthquake hazard 
reduction program? 

19. If you could, what would you do to 
lessen or remove these barriers? 

Seatt leWA N " 

Building
5
**. <i. ' 

Eqs elsewhere; pubt. 
available to help private 
design f irms; length of 
time that Seattle has 
had. retrofit requirements 
(becomes normal) 

FEMA publications (178) 

Funding; lack of on-going 
training (contractors, 
eng„ & bldg. officiels), 
enforcement; lack of 
retrofit standards; 

Workshops on 
earthquake hazards 
"interesting", but not 
applicable to policy or 
practice; information 
access & availability 
Relate materials more to 
applications; disseminata 
(soil) mat'ls to building 
officials 

1 v Everett/WA 

- ' >' Butlcfings 
Statewide prof, 
associations. WABO 
excellent; some info & 
inspiration from ICBO 

none 

Budget, awareness of 
decision mokers (so far 
off, hard to make priority} 

More continuing 
education on regular 
basis vs. only after eqs. 
like water conserv., tire 
safety: beat on 
constantly 
Apprehensive ebout 
national programs; State 
program more 
appropriate: tailored; 
remove logistics & $ 
probs.; use guys like 
Kinsmarvmore credible 

, ;*, - S a l e m / O R J V ^ ; 

' - ^ v
s B u l l d i f t f t V ^ • 

Heving an earthquake 
("Designer Eq*); 
Attiludinal changes; 
upgreding state law 

none 

leek of resources & t ime; 
development community 
(bigger Is better; all 
standards - impediment 
to progress) 

Not the problem 

What's new; What are 
we looming; Is It reel to 
plan; Use prof, assoc. to 
deliver & disseminate 
info 

u ^ f c o V 8 a n d / p f l ^ 

V < i&df r f inat V * ~ \ * 
Contact w/other profn'ls, 
geotech, geol; exchange 
of info on personal level; 
broader view of prob. 
better understanding; 
realization not just ona 
wacko thinks there's a 
problem 

workshops, meetings 

Resources:personnet & $; 
overcoming political 
barriers (haven't pushed 
hard);difficulty obtaining 
NEHRP documents 

Difficulty in obtaining 
NEHRP documents 

Make information 
(research, papers, etc.) 
more accessible; Improve 
desslmnatlon systems 

V , ,Po« fand70t l . v^ \ 

.* v Scnoole U
x •• ' 

Information and 
education; having a 
"designer* earthquake 

Info and workshops; 
effort by local agnecies 

Cost, budgeting process 
need to go through 
rolotive to annual plan; 
needs significant 
planning 

None; What they have 
told us to do is 
expensive; Not many 
options though w/r to 
student safety 

Not applicable; money 
not NEHRP is major 
barrier 

y . ^ Eyarait /WA- „;? _ 

■■ ^
s .''Setvaols'; \ , Y» 

Only thing that helps is 
having enough money 
and having qualified 
structural engineers; 
clear coda requirements 

none 

Lack of money and lack 
of standards 

Unaware of NEHRP so 
not seen as a barrier 

Not in my control; state 
or ICBO must establish 
seismic requirements 

^ % Satem/OR 

* " " Schools 
Structural engineers 
(contracted services) 

1) cost 2) competit ion 
wi th other priorities 

none (not familiar with 
NEHRP program) 

1) passage of capital 
improvement bond 2) 
Make State or Federal 
funds available 

ON 



Table 6.1 (cont.) 

Pacific Northwest 

Questions 

20. How do you find out about and 
obtain the results of research of interest 
to you? 

2 1 . What makes it easiest for you to use 
research results in your present position? 

22. What makes it difficult for you to use 
research results in your present position? 

23, What are some subject on which you 
need more knowledge that should start 
being addressed by researchers now so 
you have the results in the next three to 
five years? 

24. In the next five years, what should 
be emphasised more strongly? 

25. In the next five years, what should 
be continued about es is? 

26. In the next five years, what should 
receive less emphasis or be terminated? 

6eattle/WA 

Buildings
 ; 

Workshops, word of 
mouth 

Make information better 
related to applications 

Can't tie info directly to 
daily work 

Info/methodologies for 
retrofitting existing bldgs 
(esp. houses) 

Everett/WA 

Buildings , 
Only know about If 
shows up in mail; copies 
of studies of seismic 
activity (unknown 
source) 

Translate into more 
readable format; some 
out of city of San Fran. 
» practical & applicable 

esoteric 

Practical ways to 
implement disaster plan; 
tips on how to see it to 
decision makers; help in 
the sale; family vs public 
responsibilities 

preparednoss; analysis 
how practical retrofit is 

What are they doing? 
Continue providing info; 
improve distribution 

Not awere 

t v Salem/OR v \ 

' ? \ - BundtriJiL *' v. 
Through Oreg. Bldg. 
Of he. Assoc ; by 
monthly; occasionally 
state bldg. code agency 
(minl-mags) 

Pragmatic, realistic; God 
spare me from the 
theorist 

No applicability; no 
specific examples 

Nationwide list of 
mitigation priorities, 
steps, manuals & tools; 
how to find funding 

don't know enough about 
NEHRP programs to 
answer 

don't know enough about 
NEHRP programs to 
answer 

don't know enough about 
NEHRP programs to 
answer 

■j « P^oftland/Ofi; 

1 V ^ B t t l T d t n g V ^ n : 
Flyers; newsletters from 
prof, organizations 

Must be comprehensible; 
usually ok; some journel 
material difficult 

Access; not directly 
applicable; Interesting but 
not applied to own 
situation 
What does it mean to my 
buildings?; Effect of a 
subduction zone event on 
bldg. stocks; capability of 
older steel frame 13 
story bldgs on corners 
(how react) 
More applied knowledge 
to existing bldgs; How 
does current set. info 
apply to guidelines for 
existing bldg. currently 
underway 

Funding research of 
various kinds * gootech 
as well as opptied to 
bldg. types.good job 

Convoluted delivery 
mechanism 

,
 % PortfanoVOft' J 

> , v Schools 
Usually when its ancient 
history; some APPA 
periodicals tough on 
some research; no direct 
conduit 

Tried & true; not on 
leading edge; not Into 
experimentation 

Risk related to trying 
research results; public 
funds; k-12 applications 

Techniques by which 
seismic retrofit can be 
accomplished; 
incremental 
implementation 

Not broad enough info on 
what amount of effort 
needed 

don't know 

don't know 

;■ , Everett/WA 

' * * * Schools " 

Not involved 

Not involved 

Not involved 

Clearer standards; 
requirments on latching 
on upper cabinets 

Don't know 

. Salem/OR 

Schools 
Most districts don't have 
specialists; Give big book 
of technical stuff to the 
engineers; we hire 
specialists who have 
impact on ed. program 

Facilities planners = 
coordinators; need 
overview of issues; hot 
approach problem; how 
to take on; how to find 
technically qualified ' 
consultants 
Too technically detailed; 
too long & cumbersome 
presentation 

Selection of new school 
sites; some kind of 
screening guide that 
discusses issues 
conceptually and identify 
families of construction 
bldg. types; 
Don't know 

Don't know 

Don't know 



Table 6.1 (cont.) 

Pacific Northwest 

• Quaettona 

27 . Do you have eny concluding 
thoughts? 

' Ceattle/WA ,-

8uttdlnga '.T * 
Wa. State Energy Code 

Implementation Model: a 
complicated code, locals 
lock ability to enforce, 
understand - training 
prog, for bldg. officials, 
contractors, eng.; $ for 
jurisdictions (special 
inspection, plan review) 

* -, Evef*tt /WA » " , , ' ' 

Buildmge' t \ . '' 
Assessment of users is a 
long overdue effort 

, V v ^ B u i l d i n g * , . >y 

State wide Bldg. Officials 
cars; go to any length to 
require changes for 
safety; willing to take the 
heat; Problems: hardest 
part « ra-use or 
intensification of use; 
Find low cost means to 
make a bldg safer; no 
time 

s > / ^ P 6 f t ( a M / 0 ^ - ^ ; 

How to Justify allowing 
retrofit measures to have 
a lower target loed (65-
8 5 % of new bldgs); May 
be appropriate for 
mandatory retrofit. 
Fire/lite safety must be to 
current code; Is public 
duped to think safe as 
new bldg? Load level 
design wrong approach; 

/ ' o P p t l i a n t l / p R - ^ - / 

<• - ! > « . Schoota !< -*f-<^ 
Attention given by 
agencies to accommodate 
target group needs * 
commendeble; Effort to 
deliver Information 
important; issues dealt 
wi th thoroughly In 
pockets; need 
networking, 
dissemination; can't 
always lift and apply 
Calif, models to OR; some 
• poor fit 

~s< -^Evaratt/WA ^ 

% ^ Schoote 

* ~v*™ Satafn/OR ~ s v ^ 

' y 

'» V * " Schoote' 
Fed. Gov'ti doesn't 
understand how school 
district works w/r to risk 
reduction; Feds viewed 
as unsympathetic & w/o 
understanding impact. 
Primary goat « 
education; need trust not 
threats; e.g. asbestos: 
terribly complex for 
schools;prob, not 
greatest hazard 



Table 6.1 (cont.) 

Central U.S. Responses 

Question* 

1. How long in present position? How 
long in related work? What is your 
education/training? What is your title? 

2. What percentage of your total position 
responsibilities concerns the activities 
related to earthquake hazard mitigation? 

3. What specifically is your role? 

4. In general, where do your other 
responsibilities come from? 

5. What are the major reasons why your 
department gives attention to earthquake 
hazards reduction? 

Memphis/Tenn. 
Bob Raby 
Schools 

10 yrs.; 24 yrs. /B.S. 
Economics/ 
Business; Deputy 
Administration) Building 
Official 

1 * 2 % 

EMA liaison; has 
perfromed all of the roles 

Safety & Security 
Coordinator; Real Estate 
Agent; Liability Insurance 

EMA Request; State 
Agency Programs; 
Federal Agency 
Programs; Citizen 
Influence; 

Memphis/Tenn. 

Terry Hughes 
Buildings 

6 yrs.; 20 yrs.; A.S. 
degree in Architecture 

8% 

EMA Liaison; Has 
performed most of the 

Building Official metro, 
area of four municapilites 
(700.000 * pop.); 
Administrative duties; 
plans review, development 
of codes, land use 
planning and zoning 

Building codes; Federal 
Programs; Regional 
Programs; Past Disaster, 
personal experience 

Cape Grandeau/MO 

Pern Davidson 
Building 

1 1/2 yrs; registered 
architect; Code Inspector 

? 

code inspector/plans 

City Mayor & Assistant; 
Supervisor Building Code 
Dept. 

Memphis/Tenn. 

Wm. Huntington 
Building 

5yrs.; 28 yrs.; B.S. 
Architecture; Chief 
Construction Officer for 
University of Tennessee 

Virtually None 

Capital outlay and Capital 
maintenance program 

Professional Training 
networks; State 
mandates 

Germantown/Tenn. 

Bill Edwards 
Building 

4 yrs.; 20 yrs.; B.S, 
Civil Engineering; City 
Engineer 

S% 

Plans Development and 
Review 

Board of Alderman & 
Mayor; Planning 
Commission 

Professional Training 
Netwroks; State 
Mandates; Interests 
from other Dept. 

Memphis/Tenn. 

Stan Seay 
Hospital 

5 yrs.; 18 yrs.; B.S. 
Engineering; Director, 
Facility Services/Plant 
Operations 

3 - 5 % 

Mitigation coordinator; 
EMA liaison 

Day to day operations of 
a 2 million Sq. Ft. 
hospital and education 
facility 

Executive influence; 
manage growth; prof, 
networks; request by 
EM; Spocial regional 
programs; interest from 
other dept.'s 

Union City/Tenn. 
Sonny Hutchens 
Planning/Building 

6 yrs.; 9 yrs.; B.S. 
Criminal Justice, SBCCI 
Certified; Director of 
Planning and Code 
Enforcement 

25% 

EMA Liaison; Training, 
awareness, outrooch 

Plans review, code 
development, site 
inspections, (elec. 
plumb, mech. 
inspections), 
adminsitrative duties 

Prof, networks/training; 
State mandates; Special 
regional programs 



Table 6.1 (cont.) 

Central U.S. Responses 

. Question* •■ 

1. How long in present position? How 
long in related work? What is your 
education/training? What is your title? _ 

2. What percentage of your total position 
responsibilities concerns the activities 
related to earthquake hazard mitigation? 

3. What specifically Is your role? 

4. In general, where do your other 
responsibilities come from? 

5. What are the major reesons why your 
department gives attention to earthquake 
hazards reduction? 

Southhavan/Miss. 

Iris Robertson 
Planning/Building 

Smos. ; 10 yrs.; B. A. 
Geography, MCRP; 
Director of Planning and 
Building 

1 % 

Director; Bldg, Dept.. 
Planning, Site Inspection, 
Plans Exam, Architecture! 
Control, Board of 
licensing 

Useful to manage 
growth; Federel 
mandates/Executive 
Order; Potential for 
future hazards 

Collierville/Tenn. 
B.J. Watson 

Building 

9 yrs.; 25 yrs.; B.F.A.; 
Director of Development 
Services 

10% 

Mitigation Coordinator; 
EMA Liaison; Training & 
awareness 

Mayor & Board of 
Alderman; Director of 
Development Services -

Town of Collierville 

State egency programs; 
FEMA programs; 
Influence from other 
Depts. & Citizens 

Bartlett/Tenn. 
Bob Jacobson 

Building 

2 yrs.; 21 yrs.; SBCCI 
cartlfed, A.D. Applied 
Science Construction 
Tech.; Director of Code 
Enforcement 

Mitigation cootdinator 

Director Code 
Department; 
Adminstrativa; site 
inspections, plans review 

Executive influence; 
professional 
networks/training; state 
programs; regionel 
programs (CUSEC); 
SBCCI 

Jsckson/Tonn. 

Lynn Hicks 
Director, Code 
Enforcement 

3 yrs.; 16 yrs.; B.S. 
Engineering Tech. ; CABO 
certifed, SBCCI certified 

5% 

EMA Liaison; 
Training/awareness 

Adminstrativa duties; 
rehab, official; Elec, 
plumb. Insp.; Zoning 
admin.. Housing official, 

Professional Training; 
TEMA programs; FEMA 
small business mitigation 
project; Regional 
Programs (CUSEC) 



Table 6.1 (cont.) 

Central U.S. Responses 

Questions 

6 What mitigation techniques have been 
used by your department to reduce future 
earthquake hazards? 

7 Of the mitigation techniques in 
question 7, what special problems do you 
have with respect to their 
implementation? 

8 What kinds of information or activities 
and which of the NEHRP egencies has 
helped you carry out earthquake hazard 
mitigation activities? 

9 How did the NEHRP information or 
activity listed in question 9 help you carry 
out earthquake hazard mitigation 
activities? 

Memphis/Tenn 
Bob Raby 
Schools 

Adoption of Code (1988 
SBC), Nonstructural 
Mitigation (Offices), 
Structural Vulnerability 
Survey (MSU CERI), 
Public EQ Hazard Info . 
Personnel EQ Hazard 
Info , Real Estate 
Disclosure Transactions 

Inconvenient for people, 
maintain level of 
consciousness of EQ 
risk. Funding concerns 

Publications, Workshops 
(EMI School Prep 
Course), Traintng/Educ 
Videos & Films 

Defined hazard, hazard 
mitigation info , 
mitigation on agenda 
prepare mitigation plans 
awareness of EQ hazard 
and possible impact, 
increased coordination 

Memphis/Tenn 

Terry Hughes 
Buildings 

Adoption of 1988 SBC 
with amendments, 
looking to adopt 1994 
SBC, Relies on the 
building Code to 
incorporate EQ hazard 
mitigation techlniques 

Leek of support from 
superiors and elected 
officials, opposition of 
developers and builders, 
Lack of Funds 

Publications, Workshops 
(ATC BSSC), Codo 
development 

Define Hazard, provide 
hazard info ; alt possible 
answers to the question 
checked 

Cope Grandeau/MO 

Pam Davidson 
Building 

Adoption of Building 
Codo (BOCA 1993); 
information dissemination 

Local resistance; There 
seen as too costly 

Demonstration projects, 
publications FEMA 
"Yellowbook Series*; 
Workshops 

Provide Info to define 
hazard, detailed hazard 
mitigation techniques, 
mode aware of EQ 
hazard in community 

Memphis/Tenn 

Wm Huntington 
Building 

no answer 

no answer 

ATC 20; Workshops at 
Memphis State Univ 

Provided basis for 
formation of 
postearthquake 
evaluation on campus 

Germantown/Tenn 

Bill Edwards 
Building 

Adoption of 1988 SBC, 
City Buildings now 
required to incorporate 
seismic design, location 
of capitol facilities, land 
use and zoning 
ordinance, public EQ 
hazard info , personnel 
EQ hazard info ; 
Comprehen Planning 

Budget constraints, lack 
of understanding & 
interest 

Codo development, 
hazard information 

Define EQ hazard. 
Helped get mitigation 
agenda, increased 
coordination 

Memphis/Tenn 

Stan Seay 
Hospital 

Nonstructural mitigation, 
structural vulnerability 
inventory, nonstructural 
vulnerability inventory, 
personnel EQ ino f , 
seismic safety priority 
consideration of building 
placement. Business 
Resumption Planning 

Financial restraints, 
apathy from users 

Workshops/training 
Nonstructural hazard 
mitigation (EMI), Hazard 
Information (local EMA, 
MSU) 

All options Available 

Union CttyTTenn 
Sonny Hutchons 
Plonning/Buitding 

Adoption of 1991 SBC, 
Seismic safety priority 
considerations. Personnel 
EQ hazard info , building 
relocation 

Lack of knowledge & 
info to city council, 
State needs to have law 
requiring inspection and 
certified code inspectors 

Publications FEMA 232 
Workshops SBCCI, 
Code development 

Define hazard, detailed 
hazaard mitigation info , 
awareness of EQ hazard, 
possible impacts, 
increased coordination, 
Iben Browning prediction 



Table 6.1 (cont.) 

Central U.S. Responses 

A p u - i s t l o r t * -^ -* >< „ ^ 

6. What mitigation techniques heve been 
used by your depertment to reduce future 
earthquake hazards? 

7. Of the mitigation techniques in 
question 7, what special problems do you 
have with respect to their 
implementation? 

8. What kinds of information or activities 
and which of the NEHRP agencies has 
helped you carry out earthquake hazard 
mitigation activities? 

9. How did the NEHRP information or 
activity listed in question 9, help you carry 
out earthquake hazard mitigation 
activities? 

Southhaven/Miss. 

Iris Robertson 
Planning/Building 

Adoption of 1988 SBC; 
adoption of special 
seismic resistant building 
standards under 
consideretion; 
Comptenhensive Plan 
considerations 

Public & Developers are 
opposed to many/most 
planning procedures 

Collierville/Tenn. 
B.J. Watson 

Building 

Adoption of 1991 SBC; 
Location of critical 
facilites; Seismic safety 
priority for bldg, 
replacement; public EQ 
hazard info.; personnel 
EQ hazard info.; working 
on recovery & recon. 
plen 

no answer 

Workshops (Seismic 
designl; Treining end 
education (EMI courses) 

Define hazard; detail 
hazerd mitigation tech.; 
develop mitigation 
proram; mitigation on ' 
agenda; awareness of 
risk; awareness EQ to 
facility; increased 
coordination 

Bartlatt/Tenn. 
Bob Jacobson 

Building 

Adoption of 1988 SBC 
with amendments; 
location of critical 
facilities; public EQ 
hazard info. 

No answer 

Publications; Code 
development 

All possible answers 
provided 

Jackson/Tann. 

Lynn Hicks 
Director, Code 
Enforcement 

Adoption of 1988 SBC 
w / 1 9 8 9 revisions; 
Seismic safety priority for 
bldg. reuse; Public EQ 
hazard Information; 
Personnel EQ hazard info 

Establishing concern with 
public and tho 
contracting community 

Publications (FEMA 
Yellowbooks); Training 
Education; Workshops; 
Code development; 
NEHRP grant (Small 
business outreach 
campaign) 

Define hazard; detail 
hazard mitigation tech.; 
info, for mitigation plan; 
awareness of EQ hazard; 
increased coordination 



& Table 6.1 (cont.) 

Central U.S. Responses 

Queetlone 

10 In what ways could the NEHRP 
agencies/program help you to better carry 
out earthquake loss reduction activities? 

11 What state agencies do you most 
rely on to help you develop/carry out 
earthquake loss reduction activities? 

12 What professional associations do 
you most rely on to help you 
develop/carry out your earthquake hazard 
mitigation responsibilities? 

13 Whet professionel associations do 
you most rely on to help you 
develop/carry out your other (non 
earthquake hazard) responsibilities? 

14 What professional ossociation or 
other groups do you most rely on to 
provide training education and techmcel 
assistance in your field? 

15 As you rollect on your ability to 
perform your earthquake loss reduction 
activities, what factors end forces help 
you get the job done? Why ere they 
helpful? 

Memphis/Tenn 
Bob Reby 
Schools 

grants/funding 
opportunities, assist in 
completing nonstructural 
inventory of schools 

None/Memphis State 
University Center tor 
Earthquake Research and 
Information 

Nat Assoc ol School 
Security & Law 
Enforcement Officers, 
Tenn Assoc of School 
Business Officials 
Southeast ASBO 

Same As Above 

Same As Above 

Local EMA & other 
emergency response 
egoncies, Individuel 
School Inilietives, PTA 
interests 

Memphis/Tenn 

Terry Hughes 
Buildings 

Treining end local 
workshops, provide 
technical assistance 

TEMA, Stato Fire 
Mershall s Office, 
memphis State Univ 
CERI 

Applied Technology 
Council, BSSC 

Tenn Building Offcials 
Assoc , SBCCI, West 
Tenn Codo Enf Assoc 

CUSEC. TBOA, 
WTBCEA, SBCCI 

Local EMA CUSEC, 
SBCCI TEMA 
Workshops and treining 

Cepe Grandeau/MO 

Pam Davidson 
Building 

eliminate the knowledge 
gap for city officials. 

State EMA 

BOCA, SEMSU EQ 
Education Center; 
FEMA/SEMA 

Red Cross, National 
Guard, DNR 

Seminers, techmcel 
treining, honds on 
treining 

Memphis/Tenn 

Wm Huntington 
Building 

provide specific 
Information on 
nonstructural hazard 
mitigation (handbook), 
promote the need in the 
community 

Tenn Higher Education 
Comm ; State Fire 
Marshall's Office 

AIA National, AIA 
Memphis Chepter 

Same Aa Above 

Same As Abovo 

Earthquake Publicity end 
Public Concern, This 
causes laws to bo passed 
and funds made available 

Germantown/Tenn 

Bill Edwards 
Building 

Education at the political 
level (i e get elected 
officials interested in the 
problem) 

State Fire marshall's 
Office, Memphis State 
Univ CERI 

NFPA, FEMA 

State Planning Office, 
ASCE. MSU, MTAS 

MSU 

Memphis/Tenn 

Stan Seay 
Hospital 

Establish a motchlng 
grant program in high risk 
araas (simitar to the 
energy grant programs) 

Amer Soc of Hosp 
Eng , Tenn Assoc of 
Hosp Eng 

Amer Soc of Hosp 
Eng ; Tenn Assoc of 
Hosp Eng 

TEMA, Local EMA. Civil 
Air Patrol IEEE 

Senior Management 
Support 

Union City/Tenn 
Sonny Hutchens 
Planning/Building 

useful publications for 
local seminars, 
information 
dissemination, 
hazard/risk identification 

TEMA, CUSEC 

SBCCI WTCEA TBOA 
APA 

SBCCI. WTBCEA TBOA 
APA 

training through NEHRP 
sponsored egoncies 
SBCCI, unde fendab le 
information 



Table 6.1 (cont.) 

Central U.S. Responses 

" - Quesilona , - • ;• ' 

10. In what ways could the NEHRP 
agencies/program help you to better carry 
out aerthqueke loss reduction activities? 

1 1 . What state agencies do you most 
rely on to help you develop/carry out 
earthquake loss reduction activities? 

12. What professional associations do 
you most rely on to help you 
develop/carry out your earthquake hazard 
mitigation responsibilities? 

13. What professional associations do 
you most rely on to help you 
develop/carry out your other (non 
earthquake hazard) responsibilities? 

14. What professional association or 
other groups do you most rely on to 
provide training, education, and technical 
assistance in your field? 

IS . As you reflect on your ability to 
perform your earthquake loss reduction 
activities, what factors and forces help 
you get the job done? Why ere they 
helpful? 

Southhaven/Miss. 

Iris Robertson 
Planning/Building 

APA; State of 
Mississippi; Metropolitan 
Planning Organization 

MSU; APA; 
Memphis/Shelby County 
Government 

Same As Above 

Collierville/Tenn. 
B.J. Watson 

Building 

Training & Education; 
Coordination of resources 

TEMA: locel EMA; MSU-
CERI 

SBCCI; TBOA 

SBCCI; TBOA 

SBCCI; TBOA 

Education/Training/ 
Budget (evailablo 
funding) 

8artlatt/Tenn. 
Bob Jacobson 

Building 

Training workshops & 
technical assistance 

No answer 

SBCCI; TBOA; WTCEA 

SBCCI; TBOA; WTCEA 

SBCCI; TBOA; WTCEA 

SBCCI progrems 

Jackson/Tann. 

Lynn Hicks 
Director, Code 
Enforcement 

Seismic design task 
forces established to visit 
local comm.; provide 
input to problem solving; 
meet wi th elected 
officials; provide more 
general assistance w/ 
education 

TEMA; Stats Fire 
Marshall's office 

SBCCI; TBOA; WTCEA 

SBCCI; TBOA; WTCEA 

SBCCI; TBOA; WTCEA 

State Mandates for code 
adoption 



£ Table 6.1 (cont.) 
o 

Central U.S. Responses 

Question* 

16 Which of these helpful factors can 
you attribute directly to NEHRP, including 
any of the four principal agencies 
responsible for elements of the program? 

17 As you reflect on your ability to 
perform your earthquake responsibilities, 
what factors arc barriers to your? Why? 

18 Of these barriers which do you 
attribute directly to the NEHRP or any of 
the four agencies responsible for element 
of the national earthquake hazard 
reduction program? 

19 If you could, what would you do to 
lessen or remove these barriers? 

20 How do you find out about end 
obtain the results of research of interest 
to you? 

21 What makes it easiest for you to use 
research results in your present position? 

22 What makes it difficult for you to use 
research results in your present position? 

Memphis/Tenn 
Bob Raby 
Schools 

Local EMA (FEMA) 

Declining Interest in 
Community; Change In 
Administration, 
Budgetary impacts 
higher priorities 

Better communication 
with schools; keep 
promoting EQ threat to 
citizens 

FEMA publications, locel 
EMA 

Broad dissemination to 
schools by local EMA 

Too technical, doesn't 
make an impact 

Memphis/Tenn 

Terry Hughes 
Buildings 

Local EMA, CUSEC, 
FEMA. BSSC 

Public Awareness, dual 
role as city • county 
agency 

Public Awareness 

Advertise NEHRP 
programs, hands on 
training /workshops; do 
not give up 

Serving on Committees; 
DRC U of Del , MSU 
CERI, CUSEC, BSSC, 
(being involved) 

MSU CERI, location, 
applicability 

Lack of funds 

Cape Grandeau/MO 

Pern Davidson 
Building 

Education of influential! 

Knowledge (Public 
Awareness) 

Useful in 
referral /technical 
assistance 

Memphis/Tenn 

Wm. Huntington 
Building 

Doesn't Know 

Lack of Public & 
governmental 
Commitment; Lack of 
Funding; Lack of 
Knowledge & experience 
on my part as to what to 
do 

Doosn't Know 

Encourage commitment 
by public & gov ; study 
& attend seminars 

Professional trade 
magazines; seminars & 
workshops 

Printed guides & menuats 
with seminars on how to 
use them 

Lack of funds 

German to wn/Tenn 

Bill Edwards 
Building 

Leek of awareness 

no contact to local 
elected officials on the 
need to initiate mitigation 
programs 

Educate on the real 
threat that exists 

When presented as a 
case studies 

when presented as an 
abstract with broad 
generalized conclusions 

Memphis/Tenn 

Stan Seay 
Hospital 

Financial limitations, 
competing for funding 
against direct patient 
care 

Set up matching grant 
programs 

CUSEC sponsored 
seminars 

Applicable to location; 
personal education 

Time and access 

Union City/Tenn 
Sonny Hutchens 
Planning/Building 

FEMA/CUSEC 
workshops, publications 

code language is a 
barrier wri t ten on 
engineering level not 
inspector level 

NEHRP inofrmation 
provtdied to locals, meet 
more on the local level 

CUSEC workshops 

availability, in layman 

Results differ from public 
opinion and perceptions 



Table 6.1 (cont.) 

Central U.S. Responses 

Questions 

16. Which of these helpful factors can 
you attribute directly to NEHRP, including 
any of the four principel agencies 
responsible for elements of the program? 

17. As you reflect on your ability to 
perform your earthquake responsibilities, 
whet factors are barriers to your? Why? 

18. Of these barriers, which do you 
attribute directly to the NEHRP or any of 
the four agencies responsible for •laments 
of the national earthquake hazard 
reduction program? 

19. If you could, what would you do to 
lessen or remove those barriers? 

20. How do you find out about and 
obtain the results of research of interest 
to you? 

2 1 . What makes i t easiest for you to use 
research rasults in your present position? 

22. What makes it difficult for you to use 
research results In your present position? 

Southhoven/Miss. 

Iris Robertson 
Planning/Building 

Consult with experts; 
Public Documents; 
Library Resources; 
Professional publications 

Support of legislative 
body 

Public opposition to 
changs 

Collierville/Tenn. 
B.J. Watson 

Building 

Education/Training 

Communication (lack of); 
Lack of coordination 
between FEMA, TEMA & 
Locel government 

FEMA Coordination & 
communication w / lower 
level gov. 

No answer 

MSU; FEMA; Local 
media 

No answer 

No answer 

Bartlatt/Tonn. 
Bob Jacobson 

Building 

No answer 

Lack of information and 
communication 

No answer 

No answer 

Engineers 

No answer 

Lack of information 

Jackson/Tenn. 

Lynn Hicks 
Director, Code 
Enforcement 

No answer 

Lack of understanding of 
EQ hazard; Complacancy 
in regard to EQ risk 

No answer 

Initiate a tie to insurance 
programs to mandate 
compliance or pay higher 
insurance premiums 

Publications from FEMA, 
SBCCI 

Accessibility of research 
info. 

Accessebility of research 
info. 
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J3 Table 6.1 (cont.) 

Central U.S. Responses 

Que f t Ion* 

23 What are some subjects on which 
you need more knowledge that should 
start being addressed by researchers now 
so you have the results in the next three 
to five years? 

24 In the next five years what should 
bo emphasized more strongly? 

25 In the next five years what should 
be continued about as is? 

26 In the next five years what should 
receive less emphasis or be terminated? 

27 Do you have any concluding 
thoughts? 

Memphis/Tenn 
Bob Raby 
Schools 

type of support to expect 
following a disaster, case 
studies on impacts to 
schools systems, 
response times for 
assistance to schools 

Communication public 
awareness, Doesn t 
have enough info on 
NEHRP to further 
comment 

Doesn't have enough 
info on NEHRP to further 
comment 
Doesn't have enough 
info on NEHRP to further 
comment 

need more time and 
resources to address EQ 
risk reduction, Top level 
commitment and 
support 

Memphis/Tenn 

Terry Hughes 
Buildings 

Public Awareness; 
research findings in 
layman terms 

Publications for general 
public 

Access to funds or 
grants for training 
workshops 

Capa Grandeau/MO 

Pam Davidson 
Building 

Memphis/Tenn 

Wm Huntington 
Building 

Mitigation of hazards In 
existing buildings, 
particularly chemical 
research laboratories 

Existing buildings retrofit 
(nonstructural included) 

New building design 

nothing 

Good luckl 

Germantown/Tonn 

Bill Edwards 
Building 

Retrofitting utility 
structures 

The need for mitigation 
programs 

More contact needs to be 
made with local officials 

Memphis/Tenn 
Stan Seay 
Hospital 

Dynamics of multiple 
building complexes and 
their support systems 

More concentrated 
education and mitigation 
effort aimed at health 
care and public education 
facilities, publicity for 
EMI 

Don't know enough 
about NEHRP 

Don't know enough 
about NEHRP 

Don't know enough 
about NEHRP 

Union City/Tonn 
Sonny Hutchens 
Planning/Building 

EQ vulnerability of New 
Madrid with results in 
layman's terms 

update research data, 
building retrofits, 
stronger code 
requirements public 
awareness, more 
publications 

Don't know enough 
about NEHRP 

Don't know enough 
about NEHRP 

Don't know enough 
about NEHRP 



Table 6.1 (cont.) 

Central U.S. Responses 

Question* . 

23. What are some aubiecte on which 
you need more knowledge that should 
start being addressed by researchers now 
so you heva the results In the next three 
to five years? 

24 In the next five years, what should 
be emphasized more strongly? 

26. In the next five yeers, what should 
be continued ebout as is? 

26. In the next five years, what should 
receive less emphasis or be terminated? 

27. Do you heve any concluding 
thoughts? 

Southhaven/Mias. 

Iris Robertson 
Planning/Building 

Applicability of 
earthquake code for our 
community 

Don't know enough 
about NEHRP 

Don't know enough 
about NEHRP 

Don't know enough 
about NEHRP 

Collierville/Tenn. 
B.J. Watson 

Building 

Retrofit; Hazard 
Identification; Residential 
coda enforcment 

Education & 
communication 

Not much- Need to 
address NMSZ issues 

California history 

Devise a plan for W. 
Tenn; Wants real 
seismic probabilities; 
Emphasis on Hands on 
training 

Bartlett/Tenn, 
Bob Jocobton 

Building 

No answer 

Public awareness; 
Training of public officials 

No answer 

No answer 

No answer 

Jackson/Tenn. 

Lynn Hicks 
Director, Cods 
Enforcement 

Refine risk mops in 
building codes; need to 
bo more specific 

Locel Input and 
involvement 

Promotion of education 
and awareness 

Nothing 

Helpl 
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Table 6.2. Jurisdictions contacted 

Jurisdiction 1990 Population" Seismic Risk Zone6 State Building Codec 

•aajaaaeaawsjfsaia^B^eapy.—aaaaaeep^,,^ 

Palo, Alto 55,966 

3aJ&^4£y\-%^̂  , ^ - M ^ V .■. \ > ^ % % S . S A 

AOA County 
WfTWmnWfm^aapiaawaafeaaaapa.a .Bafaaa iaaaaaaap^^ 

■ T i  r " J  • • •  • ■ 

Cape Girardeau 34,475 

r... f. .r '.^Yr'.rX. **" ?• ^  X r r . :  ? •■ ■   y • ; . . . . . r....r • >..... ■>:»<:..%. . > \ ■■ 

South Haven 17,949 
Wt^f"^»^rWta«aaaaaaiBB««alaaaaaaaaa^B»|aa»a^aaaaa|a^e»aBaa^^ 

^ / - ;■ ,rr- ■'#&%&! ̂ J; ,;,*', 23-3^ > , ; 1fe,N 

Portland 438,802 
Salem 107,793 

i?/'M-  ,? ,,%&&>< STy*/** 

Germantown 32,893 
Union City 10,513 
Bartlett 26,989 
Jackson 49,115 
Collierville 14,429 
Memphis 610,337 

wyi«g*to> iip''-^4m^^y yy'* 

', %*\ ' :Z  J'"Yes *  H? 

Seattle 516,259 
Everett 19,961 

° The World Almanac and Book of Facts 1992, New York, pp. 7982,110, 1991. 
b Estimated from the 1988 UBC Seizmic Zone Map of the United States. 
c From NIST Seismic Provisions of State and Local Building Codes and their Enforcement, NIST GCR 

91589, 1992. 
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7. USER WORKSHOP 

7.1 SCOPE 

As noted in Section 2, a user workshop was held on November 17-19, 1993, in Washington, D.C., to 
review the findings and recommendations of the project to further validate the Assessment and to fill 
any gaps that might have resulted. 

The workshop included users who had participated directly in the team surveys and some who had not. 
Those in the latter group were chosen in order to provide additional checks and balances to the 
Assessment results. In addition, members of the NEHRP agencies and the Project Steering Committee 
participated. In advance of the workshop, all workshop participants were provided a 70% draft of the 
report to review and to obtain initial impressions of the results. All 65 workshop participants are listed 
in Appendix D.2. 

At the workshop, CNPE staff provided an overview of the Assessment, background, purpose, and 
scope. The participants then were divided into four NEHRP assessment areas ("breakouts") to evaluate 
and reassess the results of the Assessment. At the end of the workshop, each team presented its 
respective breakout session results to all workshop attendees. 

Following the workshop, the Assessment Teams prepared the final versions of their chapters and 
summarized the results of the workshop as discussed below. 

7.2 A SUMMARY OF WORKSHOP RESULTS 

7.2.1 Seismic Hazard Team Summary 

The Seismic Hazard breakout sessions at the NEHRP Assessment User Workshop provided a valuable 
opportunity for interactions with a knowledgeable group of seismic hazard researchers, hazard analysts, 
and hazard-product users. The sessions were attended by individuals from several federal agencies 
(including the USGS, DOE, and COE), from regional and state agencies, and from private industry. 
During the sessions, the 10 high-priority findings and recommendations that the Seismic Hazard Team 
had previously identified were reviewed and discussed. These issues had been developed on the basis 
of the 42 individual interviews conducted previously. Although no additional significant issues were 
identified, the findings and recommendations were brought into better focus through the discussions. 
The findings and recommendations contained in Section 3.6 reflect comments made during the breakout 
sessions. 

Highlights of the discussions follow: 

• A strong recommendation from the interviews was that NEHRP products be indexed and made more 
easily available to the user community. It was found that individuals within the USGS are currently 
developing more effective methods for providing information on NEHRP-supported projects such 
as preparing open-file reports that contain indexes of studies being conducted and making some 
research data available in computer formats. Some procedures followed by the Corps of Engineers 
were described (e.g., final reports are submitted to the National Technical Information Service where 
they are made available on microfiche or hard copy). 
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• A balance is needed between basic research and applied research efforts of NEHRP. It was 
unanimously affirmed that the basic research conducted by NEHRP is very valuable, and would not 
be duplicated by other organizations, such as" the Corps of Engineers, whose research is completely 
end-user driven. The applied research efforts of NEHRP, however, could be strengthened by 
cooperative efforts with other public and private organizations. It was stressed that it is important 
for research applications to be developed within NEHRP, and that they not be allowed to be obtained 
completely outside the program. Strategic planning needs to cover the complete seismic hazard 
mitigation process. In this process, it will be found that some research activities, although less 
exciting from a scientific point of view, are vital to seismic hazard assessments. An example 
discussed at the workshop is the need to characterize geotechnical site conditions of strong motion 
instrument sites in the United States. 

• Conducting cooperative ventures with private and other public organizations was discussed as a 
means of leveraging NEHRP funds to achieve more program objectives. The need for cooperation 
to achieve mutual benefits was stressed (i.e., federal agencies such as DOE and COE are frequently 
asked to donate the use of field equipment, to provide funding, etc.), and possibilities for leveraging 
were considered (e.g., providing matching funds for state and local agency projects). It was stressed 
that the success of cooperative ventures would depend on the willingness of both NEHRP agencies 
and non-NEHRP agencies to share in the development of project objectives as well as project 
support. 

• Considerable discussion centered around the national seismic hazard maps—methodologies used in 
their development, ongoing programs to develop hazard methodologies, and mechanisms for 
achieving scientific support for the maps. The national seismic hazard maps are used extensively and 
should have a broad base of support within the scientific community. The process followed in 
adopting current maps can be considered a consensus process, since committee members cast votes. 
The process of providing scientific input and producing the maps, however, is widely considered not 
to be a consensus process. Further, the translation of a seismic hazard map into a design values map 
should involve the cooperation of both earth scientists and engineers. It was generally agreed that 
the issue should be recognized in this NEHRP Assessment report and that the recommendation 
should note that an opportunity exists to develop an approach to obtaining broad scientific support 
for the next generation of maps in 1997. 

7.2.2 Built Environment Team Summary 

The Built Environment breakout sessions were conducted over a period of 1.5 days to review the 
findings and recommendations developed by the team and to provide further validation to the 
assessment. The breakout session attendees were asked to assist in providing prioritization to the original 
24 individual findings and recommendations for the 90% draft findings and to assist in filling gaps that 
might have occurred. 

The breakout sessions were participated in and by end-users and collaborators, some of whom 
participated in the built environment team surveys and some of whom did not. The breakout sessions 
were also attended by individuals from NEHRP agencies and members of the steering committee, all 
of whom provided active participation in the breakout session process. 

The atttendees reviewed each finding and recommendation on the first day. The participants 
recommended areas of clarification in the finds, refinements in presenting findings, and the merging of 
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similar issues. It was recommended that the findings be merged into five or six findings and 
consolidated to provide focus on significant issues of the resulting findings. 

The second-day workshop was devoted to the process of more clearly defining the resulting five findings 
and recommendations. Specific recommendations by the attendees were categorized as Action Notes 
during the workshop and recorded in the discussion summary included in Appendix E.2. 

7.23 Societal and Policy Team Summary 

Societal and Policy group discussions at the workshop contributed significantly to sharpening the focus 
of Section 5 of this report, adding some new ideas and adding emphases. Wherever possible, those 
suggestions are reflected in this chapter. 

Major substantive suggestions encompassed (1) adding a discussion of the benefits and costs of 
mitigation to Section 5.13, (2) explaining the difference between it and cost-effectiveness and using risk 
and benefit/cost information to help defend against short term view-driven budget cuts in "marginal" 
earthquake safety programs; (3) reviewing Section 5.14 to ensure that identification was made of the 
real issue of defining that information needed and the sources of it; (4) noting that although theoretically 
simple and apparently linear, the real policy development, adoption, and implementation process is a 
mish mash and subject to the influence of major, unrelated variables; and (5) reinforcing the need to 
emphasize the importance of integrative processes that tie geological, built environment, and societal 
information together to explain risks and to promote mitigation and preparedness. 

In some less-seismic areas, the group noted, earthquake mitigation actions taken by local federal 
installations, such as a Department of Veterans Affairs (DVA) hospital, influence local attention. 
Moreover, some internal federal agency technical materials, such as the Tri-Services Manual and one 
used by the DVA, have been disseminated widely and are well-regarded. Procedural, financial, and 
administrative impediments to making publications and other information more accessible were briefly 
discussed, and the idea was explored of adding to appropriations bills language that authorizes agencies 
to establish revolving funds to support printing and dissemination (in lieu of the income's reverting to 
the Treasury's general fund). 

A number of more general suggestions were made, and to the extent possible they or their intents are 
included in Section 11 or help to support the strategic recommendations presented in Section 10. The 
general suggestions summarized here include (1) building earthquake hazard mitigation issues into 
software regularly used for other purposes, such as city planning, capital planning, property 
management, and building design; (2) encouraging USGS to fund more county geologists to solve 
problems and to help bring awareness and commitment to earthquake safety; and (3) emphasizing the 
importance of understanding that earthquake risk reduction is a long-term process subject to peaks and 
valleys of support and attention, but that institutional capability can mobilize to achieve significant 
results during occasional "windows of opportunity." 

The team and discussion group members identified NEHRP strengths in policy, program operations, 
and social science research areas that were added to Section 5. Examples include recognizing that 
NEHRP's support has helped to develop and expand the program's constituency and local advocates; 
recognizing that the long-term investment in social science research has provided an important base of 
knowledge on which to build program activities and to help define future research needs; and 
reaffirming our knowledge that actual earthquakes, predictions, and related highly publicized events 
create opportunities for mitigation and preparedness actions. 
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Strengths and areas for improvement in programs were also identified. Many activities helped to 
promote knowledge transfer, but more needs to be done. In many areas, state governments provide 
important links between the federal agencies and local governments and communities, but this linkage 
is uneven and needs to be developed on a case-by-case basis. It must be clearly acknowledged that 
multijurisdictional (e.g., regional, interstate) earthquake projects provide effective foci and partnerships. 

The NEHRP's yellow-covered series of reports and those of the ATC are highly regarded, especially 
in areas outside of California where knowledge and practice are less well developed and the availability 
of information is limited. These documents have found their way into the hands of influential local 
officials and practitioners. While not always used formally, they contribute to local knowledge and 
informal regulatory and administrative processes. To further strengthen their value, however, the group 
recommended that questions of availability, format, marketing, and dissemination be examined. 

The continuing investment in the Learning From Earthquakes Project through EERI was highly regarded 
as adding realism, knowledge, and experience to the field. 

7.2.4 Implementation Team Summary 

The NEHRP Assessment User Workshop provided an opportunity for participants in the implementation 
assessment to review and discuss the Implementation Team's results and findings to determine if they 
are representative of the information provided during interviews and group discussions. The workshop 
also enabled additional individuals to provide input to the Implementation Team concerning the 
Assessment. The combined perspectives of participants and nonparticipants (those who had participated 
directly in the Assessment and those who had not) indicate (1) that the final report's results and findings 
reflect the data collected (rather than express personal opinions of team members) and (2) that critical 
issues related to the implementation of mitigation measures have been identified. Ongoing efforts of the 
NEHRP strategic planning process will better define the fabric in which these issues are embedded, 
clarify interrelationships, and more clearly link options to address concerns to responsibilities of 
NEHRP agencies. The results of this study can be used as a resource in the design of an ongoing 
process to assess the influence of NEHRP on the implementation of mitigation measures. 

The following review summarizes the original assessment findings and recommendations, workshop 
participation and format, and workshop results. 

The assessment of findings and recommendations prepared by the Implementation Team through a series 
of individual interviews, group discussions, and the results of previous studies are presented in 
Section 6. It reveals a clear pattern of concerns and issues that need to be addressed to strengthen the 
NEHRP Program: 

• improved access to NEHRP-generated publications and services; 
• input of potential users in the development of risk reduction programs and products; 
• incentives for implementation of earthquake risk reduction programs; 
° enhanced federal, state, local, and regional capabilities to implement risk reduction policies and 

programs; and 
• focused effort on selected end-users most capable of achieving NEHRP mitigation goals. 

The User Workshop included overview presentations from each project team leader, small work group 
sessions, and a final summary of work group results. The implementation work group included five 
participants: two from the target groups selected for the implementation assessment, building officials 
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and a school facilities manager; a city safety officer; and a state emergency manager. Representatives 
from federal agencies, the steering committee, CNPE, project management, and a representative from 
the National Governors' Association participated intermittently or observed the process. The primary 
participants represent diverse geographic regions: Massachusetts, South Carolina, Washington, and 
California. Two participants had been interviewed previously, and all but one had extensive experience 
in mitigation programs and knowledge of one or more NEHRP agencies. No planners or hospital facility 
managers were present. Issues relating to the implementation of Executive Order 12699 were not 
discussed. 

Work group participants reviewed material prepared by the Implementation Team concerning 
characteristics of strong implementation, strengths of NEHRP, challenges to the implementation of 
mitigation measures at the local level, and the findings and recommendations. In general, the work 
group suggested changes to the order and groupings of materials, rather than changes to content. Overall 
concern focused on how to develop greater institutionalization of earthquake hazard mitigation to replace 
the present heavy reliance on the actions of motivated individuals. That transition would involve more 
program emphasis on gaining management commitment through actions such as incentive-based 
mandates and more support of mitigation "champions" in the process of obtaining commitment of 
management. 

The major contribution of the work group was to categorize the findings into three general areas: (1) 
information systems, (2) intermediary organizations/structures to support implementation, and (3) 
commitment. Each area was considered critical to successful implementation of mitigation measures. 
The major contribution of the work group was to categorize the five characteristics of a strong 
implementation program and the corresponding findings into three general areas of commitment, 
capability, and information. See Fig. 7.1. 

1. Information. Past NEHRP activities by all agencies have focused most strongly on information 
systems, including such areas as research, publications, workshops, and presentations. Workshop 
participants reiterated general concerns about accessibility, appropriateness, clarity, and usefulness 
of NEHRP materials that were also noted in interviews. The importance of user participation in the 
development of products and dissemination plans generated a request that NEHRP initiate an 
interactive, two-way information system instead of focusing on one-way delivery of materials. User 
input should be established as part of the NEHRP organizational structure. 

2. Capability. A variety of intermediary organizations (fostering direct links between federal programs 
and local users) receive support from NEHRP agencies: NCEER, CUSEC, and SCEC. These 
organizations have different missions and objectives, with primary emphases on either coordination 
and dissemination of research or on facilitating preparedness on a regional, state, or multistate basis. 
The organizations were most familiar to the participants as sources of mitigation assistance. They 
were often cited by interviewees and in the literature as sources of information and technical 
assistance for local-level groups. They provide a focus for diffuse efforts and a means to incorporate 
local expertise and professional associations into the earthquake program. The levels of support, 
effectiveness, and activities vary widely among the existing intermediary organizations involved in 
preparedness activities (CUSEC, BAREPP, SCEPP, NESEC, WSSPC). Professional and trade 
associations were also cited as a frequent source of assistance by interviewees in each of the groups 
in the assessment. While NEHRP supports activities of some professional associations (EERI, ATC, 
AIA), most interviewees indicated that information on mitigation was not carried by their standard 
association newsletters or presented at association meetings. The limited use of existing professional 
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Mitigation 

Commitment 

Incentive Based Mandates 
Linked Mitigation Approaches 

Capability 

Coordinate Diffuse Efforts 
Establish Direct Links with Locals 

Involve Professional and Trade Associations 
On-going Training and Education 

EG Regional Consortia 

Information 

Two-way Information System 
Structured Dissemination Plan 
Practical, Clear, Case Histories 

E.G. User Advisory Groups, Association Dissemination, Bibliographies 

Fig. 7.1. The three critical areas for successful 
implementation of mitigation measures. 
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associations to deliver training and education programs and to provide information to members was 
noted frequently. 

3. Commitment. Considerable discussion centered around the issue of obtaining management's 
commitment for the implementation of mitigation measures. While participants recognized the need 
for information to clearly define the hazard by a credible source and the need to have capacity-
building intermediary organizations to focus diffuse efforts and foster technical capabilities, 
participants in the workshop, interviews, and group discussions also recognized the need to obtain 
commitment from managers, CEOs, mayors, and other leaders before a sustained, funded, and 
staffed mitigation effort can be achieved. While mandates were frequently cited as critical to 
obtaining management support, mandates alone were considered inadequate for motivating 
commitment. One workshop participant noted a national trend away from mandates on local agencies 
and individuals. Possible levers to encourage commitment include incentive-based mandates, linking 
issues (e.g., wetlands preservation and potential liquefaction zones), linking mitigation actions (e.g., 
wind and earthquake), and developing information products for decision-makers and disseminating 
them through appropriate professional associations. 

NEHRP agencies need to recognize that earthquake hazards must compete with a number of other 
hazards capable of causing loss of life, economic disaster, and social disruption. Knowing that a 
particular mitigation measure is economically feasible with respect to potential earthquake damage 
provides little motivation if competing losses from other natural, technological, medical, or sociological 
hazards generate greater concern. 

In summary, workshop participants provided the means by which assessment observations and 
recommendations were grouped around three general themes. The Implementation Team has focused 
on a selected group of organizations with direct responsibility to implement mitigation measures. 
Recommendations reflect those actions the team believes foster the ability of those organizations to carry 
out mitigation. Mitigation champions from outside these organizations may provide a lever for them as 
well. For example, many of the FEMA school programs promote mitigation indirectly through 
awareness and education programs for teachers and students, rather than through programs that target 
school facility managers. While outside champions were not identified in this assessment, their potential 
importance was noted. Activities to generate action among those selected groups with clear 
responsibility for carrying out mitigation measures, however, appear fragmented and often only 
indirectly aimed at them. A NEHRP strategy to foster mitigation needs to be more focused and 
incorporate each of the three areas important to implementation: information systems, intermediary 
organizations, and commitment. 

7.3 CONCLUSIONS 

The user workshop provided valuable input to the Assessment and furnished the teams with checks and 
balances each needed before finalizing their particular chapters. The participants were quite interested 
in the preliminary findings and recommendations of the Assessment and gave extremely lively input. 
As an example, summary comments and recommendations of participants at the Built Environment 
Team breakout session are given in Appendix E.2. The workshop participants also added insight into 
the quality of the Assessment that gave the Assessment teams, Project Lead Team, and Steering 
Committee greater confidence in the accuracy of the findings and recommendations presented herein. 

7.7 



7.8 



8. SPECIFIC MAIL SURVEYS 

8.1 INTRODUCTION 

In addition to interviews and mail surveys conducted by the teams, as identified in Sections 3-6, two 
specifically targeted mail surveys were conducted to address (1) user satisfaction with NEHRP-generated 
materials, and (2) effectiveness of NEHRP courses conducted for hospital and health care professionals 
in seismic implementation. 

The survey to determine user satisfaction with NEHRP-generated materials was conducted by two Project 
Team members. This survey was limited to determining if the needs of users of FEMA technical 
publications were being met. This area was chosen since existing buildings represent a significant source 
of earthquake hazard. This survey could have been part of the Built Environment Teams' activities, but 
because of the amount of additional effort to conduct a survey of this type and the fact that the Built 
Environment Team was already conducting a mail survey (with a focus to support the interview process), 
it was agreed that this mail survey would be a complement to Section 4 and the results would be 
considered in Sections 4 and 10 when developing findings and recommendations. The results of this 
specific survey are discussed in Section 8.2. 

The survey to attempt to determine the effectiveness of NEHRP courses conducted for hospitals and 
health care professionals was done at the request of the Implementation Team by the Battelle Human 
Affairs Research Centers under contract with CNPE, as noted in Section 6. The detailed results of this 
survey are discussed in Section 8.3. As with the other specific surveys, the results described have been 
taken into consideration in the findings and recommendations of Sections 6 and 10. 

The mail survey conducted by the Built Environment Team and the interview surveys conducted by all 
teams did not attempt to provide statistically valid samples. These two surveys, however, do represent 
a statistically valid sampling process per the guidelines of Dillman (1978). The results of these two mail 
surveys give the reader further insight on user needs targeted at specific products of NEHRP and the 
success of those products. 

8.2. USER NEEDS AND THE SUCCESS OF FEMA TECHNICAL PUBLICATIONS 
FOR REHABILITATION AND RETROFIT 

8.2.1 Parallels Between Surveys: Intent 

The primary intent of both surveys was to determine if information generated by FEMA was being used 
to mitigate against potential earthquake hazards. A practitioner uses four major methods to obtain 
information: examining current literature, attending instructional seminar (workshops, seminars, training 
sessions, classes, etc.), conducting research or related activities (evaluation of peer work, review, etc.), 
and/or personally communicating with knowledgeable others (key informants or experts). The survey on 
NEHRP-generated materials examined how FEMA documents on retrofitting were viewed and used by 
those requesting those documents, while the Battelle survey examined how workshops (instruction) 
assisted in promoting the adoption of nonstructural mitigation strategies in hospitals and health care 
facilities. 
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8.2.2 Parallels Between Surveys: Methodology 

Both studies used mailed surveys to generate data on specific topics relating to the tasks assigned to the 
group. Determining the populations from which to obtain information differed, however. Battelle was 
tasked to get information from health care providers and managers who had attended workshops in any 
of the 21 locations over a 2-year period on nonstructural mitigation measures. Many of the courses 
offered at the workshops were train-the-trainer wherein participants were expected to return to the home 
facility and disseminate information to others. The Battelle survey mailed questionnaires to attendees at 
workshops. The response rate was 33% of the 865 mailed questionnaires. (See Appendix F.) 

The population of the user satisfaction survey was defined as building design professionals who had 
requested a NEHRP publication on seismic retrofitting. This survey used a list of people developed by 
a subcontractor to FEMA who has disseminated NEHRP documents on seismic safety of existing 
buildings for that agency over the past 2 years. It was assumed that those requesting documents from 
FEMA had received them. The Lead Team's survey response rate was 65% of the 318 questionnaires 
that reached recipients. The initial survey was followed by a postcard, then by a follow-up letter 
requesting the survey's return. Table 8.1 presents a summary of key survey characteristics. 

Table 8.1 Summary of survey characteristics 

Lead Team Survey Battelle Survey 

Population Building design professionals 
requesting FEMA earthquake 
documents on retrofitting the 
built environment 

Sampling frame 
Original N 
(mailed questionnaires) 
Modified N (minus questionnaires 
not delivered/returned) 

Questionnaires returned 

Return rate 

Saturation 
387 

318 

207 

65% 

People attending FEMA 
course on nonstructual 
mitigation for health care 
facilities 

Saturation 

865 

831 

271 

33% 

823 Parallels Between Surveys: Types of Mitigation 

Although both groups of respondents have recourse to mitigation actions, the types of mitigation actions 
each group can influence are different, even when motivations are similar. For example, both groups have 
two basic challenges in applying mitigation strategies: (1) the return to normal operations and activities 
following an earthquake as quickly as possible and (2) the reduction of loss of lives and property from 
an earthquake. 

Conceptually the greatest similarity is that both groups were exposed to an intervention expected to 
enhance mitigation activities. Secondly, both surveys were conducted of persons who received information 
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over the last 2 years and likely had a chance to determine its usefulness in earthquake mitigation 
strategies. Thus the surveys were not asking what respondents intended to do with the information but 
what they had actually done with the information, a more reliable measure of effectiveness of use. 

In the Lead Team survey, respondents had requested and received technical documents on retrofitting 
from FEMA. In the Battelle survey, respondents had taken a course in nonstructural mitigation measures 
for hospitals and health care facilities. Thus both groups should have been motivated, but some were 
more likely to be self-motivated (owners/presidents, CEOs, project leaders in the Lead Team survey, and 
managers/operators in the Battelle survey). By and large, those attending workshops would be expected 
to have a higher level of participation and greater interaction simply through group participation. This 
participation would likely lead to greater actions to disseminate the information to others, a process 
known as diffusion. 

The mitigation measures that each group could instigate or even implement, however, are vastly different. 
Retrofitting a building requires a substantial investment in resources that implementing nonstructural 
measures would require. The resources expended to retrofit, however, may be captured later by the 
increased number of lives saved as opposed to nonstructural measures that are limited in distribution. For 
example, a building that has been structurally retrofitted will protect all residents whether or not they are 
well-informed about an emergency plan of evacuation (a nonstructural measure). 

8.2.4 Parallels Between Surveys: Survey Instruments 

It is difficult to use a generic instrument to capture the differences in respondents' opinions of information 
and use of publications disseminated by FEMA. Thus both surveys focused on different topics. • 

Some comparisons can be made, however, between the surveys on the types of information received. 
Both surveys identified respondents by geographical area. The Lead Team survey identified respondents 
by census region; Battelle identified respondents by earthquake risk zones, collapsing all of California 
into zone 4. Both surveys measured actual dissemination of information, not intentions. Both measured 
opinions on the usefulness of information, although the Lead Team survey was more specific in queries 
on amount of use for individual documents. For example, the Lead Team asked respondents how many 
times they had used the information, not a dichotomous question on usefulness having a yes or no 
response. One of the questions used on the Battelle survey examined the length of time since the course 
was taken, the assumption being that a longer time interval would permit more actions to be taken. A 
similar version on the Lead Team survey would likely have given a comparable response. Table 8.2 
compares the variables used in the surveys. 

8 3 EMPIRICAL RESULTS OF LEAD TEAM SURVEY 
This section describes responses to questions on the Lead Team survey, including the categorization, 
percentages, and the use of data imported from other sources. For reasons associated with the selection 
of population, the qualitative responses to open-ended questions may not be representative of a larger 
population. Overall, the data appear robust enough to provide a cross-section analysis of design 
professionals' preferences and needs in acquiring information on retrofitting measures. 
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Table 8.2 Comparison of survey variables 

Variable 

Location of respondent 

EQ risk zone 

Sources of EQ information 

Effectiveness of alternative mitigation strategies 

Sufficiency of technical information 

Need for improvement in EQ information 

Frequency of contact for information 

Relevancy of information 

Use of information 

Usefulness of information 

Actions taken 

Motivation for action 

Constraints to action 

Further dissemination of information 

Attitudes towards information source 

Organization type 

Organization size 

Effort spent on mitigation 

Position 

Discipline 

Peer exposure to information 

Vulnerability/risk 

Education 

EQ experience 

Membership in professional organization 

Lead Team 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Battelle 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ways to improve information/dissemination x x 



8.3.1 Definition of Users 

The population of users was derived from a list of persons requesting FEMA publications. To determine 
the disciplines of those requesting FEMA publications on retrofitting structures, respondents were asked 
to classify themselves. The question was open-ended and the categories were not intended to be mutually 
exclusive. For example, a president or manager could also be a structural engineer and/or a consultant. 
By far the greatest number of those requesting FEMA publications (by discipline or job title) were design 
professionals (engineers and architects). See Table 8.3." Engineers accounted for over 66% of the 
respondents. Of these, 23% were non-structural engineers, and 43% were structural engineers. Architects 
contributed 11% (23) of the responses. Two respondents were both architects and engineers. Since 
architects require longer training and internship, we classified those two as architects when necessary to 
classify by disciplines. Three (1.4%) listed themselves as teaching professionals; 16 (8%) listed 
themselves as consultants. The 28 (14%) included in the other category designated themselves as 
engineering geologists, designers, planners, property or real estate managers, researchers, or data 
acquistors for libraries. 

Table 8.3. Job titles by category and percentage of total 
(Note: Numbers not mutually exclusive; numbers do not add to 100%) 

Title 

President/owner/principal 

Project type/midlevel management/senior/vp 
Non-structural engineer 

Structural engineer 

Architect 

Teaching professional 

Consultant 

Other 

Number 

66 

59 
47 

89 

23 

3 

16 

28 

% of total 
(207) 

32% 

29% 
23% 

43% 

11% 

1.4% 

8% 

14% 
(engineering geologist, designer, planner, . 
property manager, research, library, unclear) 

Respondents were asked to categorize current work tasks into specific job descriptions. Of the 200 
responses, 52% described themselves as employees of private companies while 34% stated they were self-
employed. Not many respondents worked for governmental agencies; only 8% (15 persons) worked for 
the federal government and 2% (4 persons) for state governments. One person (0.5%) worked for a local 
county government, and four persons (2%) were employed by local city governments. Five respondents 
(almost 3%) listed themselves as working in other categories. 

One hundred twenty-five respondents (60%) indicated that they held some type of managerial positions. 
To further define managerial status, that group was divided into two categories, upper level management 
(owners, principals, presidents) and midmanagement (project managers, midlevel management, vice 
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presidents). Fifty-three percent of the managers indicated upper level management status, with 47% 
indicating middle management status. The categories would probably include more of the respondents had 
the discipline and job task categories been structured instead of open-ended questions. Discussion with 
colleagues indicated that state licensing requirements may have interacted with job description categories. 
For example, in some states an individual classified as an engineer can design structures, sewer lines, and 
the like, but in other states only an individual certified as a structural engineer can perform structural 
design analysis. 

832 Geographical Distribution 

Because saliency of hazard had been related to information seeking behavior, respondents were further 
classified by state and then region (using census definitions of region). Respondents' locations were 
developed from the original addresses that had been matched to respondent number. Thus confidentiality 
of participants was maintained, but the geographical information was used to advantage. As expected, the 
greatest number of requests (53%) were from the Pacific region. California topped the list with over a 
quarter of all requests (54 or 26%). The second largest number of requests came from the state of 
Washington (46 or 22%). Surprisingly, only six requests came from the state of Oregon, one from 
Alaska, and two from Hawaii. 

As expected, the next largest category of requests came from the region at risk from the New Madrid 
fault. Kentucky headed the regions' count with 18 requests. In descending order were Missouri (14 
requests), Indiana (10), and Tennessee (9). Together the requests for the midwest totaled 26% of the 
whole. Of note were the 18 requests from Massachusetts, the only new England state to request 
publications on retrofitting. 

833 FEMA Publications Use 

Another question asked how often FEMA had been contacted in the past year for information on seismic 
hazards. The answers were interesting considering the source for user names came from a list prepared 
from those requesting FEMA publications (stated in the cover letter to the questionnaire). Thirty-nine 
percent indicated that they had not been in contact with FEMA within the past year, 22% had contacted 
FEMA once in the last year, and another 36% had been in contact with FEMA from two to five times 
in the past year. Seven respondents (almost 4%) had contacted FEMA more than six times in the past 
year for information on retrofitting for seismic hazards. Table 8.4 describes frequency of contact with 
FEMA in past year. 

Table 8.4. Frequency of contact with FEMA in past year for information on retrofitting 

Frequency Percentage 

Never 39 

Once 22 

2-5 times 36 

6-12 times 4 

More than 12 times 0 
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To determine which publications were most used by practitioners, a question asked about specific FEMA 
publications. Table 8.5 describes specific use of selected FEMA publications on earthquake retrofitting. 
Surprisingly, the FEMA publication dealing most with costs on retrofitting (FEMA 157) was reported 
as the least used FEMA documents. 

Table 8.5. Use of selected FEMA publications on earthquakes 
(results in percentage of those responding) 

The information in this document is used: 

Once a 
year 

Never or less 

2 to 5 6 to 12 
times a times a 

year year 

More than 
once a 
month 

FEMA 154, Rapid Visual Screening of Buildings 
for Potential Seismic Hazards: A Handbook 
FEMA 155, Rapid Visual Screening for Potential 
Seismic Hazards: Supporting Documentation 

FEMA 156, Typical Costs for Seismic 
Rehabilitation of Existing Buildings, 
Volume 1—Summary 

FEMA 157, Typical Costs for Seismic 
Rehabilitation of Existing Buildings, 
Volume 2, Supporting Documentation 
FEMA 172, NEHRP Handbook of Techniques for 
the Seismic Rehabilitation of Existing Buildings 
FEMA 178, NEHRP Handbook for Seismic 
Evaluation of Existing Buildings 

21 

3 

41 

36 

40 

37 

32 

22 

18 

8 

4 

3 

2 

1 

1 

50 32 15 

30 

27 

26 

30 

32 

28 

10 

8 

2 

8 

To further analyze the results, T-tests were run to compare retrofitters with nonretrofitters. People who 
have performed retrofit use the FEMA publications widi significantly greater frequency than those who 
have not. 

8.3.4 Assessment of the Usefulness of FEMA publications 

Two questions assessed usefulness for each publication FEMA has on retrofitting. The first asked 
respondents how useful the information was for their needs, and the second assessed the sufficiency; that 
is, was the information sufficient for the respondent's needs. A space was provided for respondents to 
elaborate or comment on how the information could be improved. Table 8.6 summarizes the respondents' 
opinions of the usefulness of FEMA publications. 
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Table 8.6. Respondents' opinions on usefulness of FEMA publications 
(percent of those responding) 

Not Somewhat Very No 
How useful is the information? useful useful Useful useful opinion 

FEMA 154, Rapid Visual Screening of 2 22 45 22 8 
Buildings for Potential Seismic Hazards: A 
Handbook. 

FEMA 155, Rapid Visual Screening for 5 27 45 8 15 
Potential Seismic Hazards: Supporting 
Documentation 

FEMA 156, Typical Costs for Seismic 16 34 23 10 18 
Rehabilitation of Existing Buildings, 
Volume 1—Summary 

FEMA 157, Typical Costs for Seismic 18 31 23 9 20 
Rehabilitation of Existing Buildings, Volume 2, 
Supporting Documentation 

FEMA 172, NEHRP Handbook of Techniques 5 18 39 23 15 
for the Seismic Rehabilitation of Existing 
Buildings 

FEMA 178, NEHRP Handbook for Seismic 5 18 40 25 12 
Evaluation of Existing Buildings 

T-tests were also used to examine the usefulness of FEMA publications to those who had performed 
retrofit and those who had not. People who have performed retrofit have perceptions of the usefulness 
of FEMA publications similar to those who have not. 

8.3.5 Where People Get Information 

The Lead Team survey examined the sources used by people to gain information on earthquake mitigation 
strategies. Multiple categories were offered for respondents' selection. The results were as expected, 
given the disciplinary backgrounds of respondents. Over three-quarters of the respondents received their 
information from professional meetings or by attending seminars, classes, or workshops. Sixty-six percent 
relied on journal articles. Over half stated that information came from federal agencies. What was 
surprising was the number that reported receiving no information from insurance agents (97% stated no 
information came this source). Nine-four percent said radio was a source. Eighty-seven percent indicated 
that television was not a source of information. Receiving information from coworkers was divided in 
half; slightly more than 49% said no and 50% said yes. Information from local agencies was low (only 
27 % of such information had been received) but state agencies received 40 %. Information from brochures 
was generally low; over three-quarters (77%) of the respondents never received information from 
brochures. Even more (84%) did not receive information at informal meetings or from exhibits or 
demonstrations (87%). Table 8.7 describes the percentage of respondents using the listed sources for 
information gathering. 
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Table 8.7. Sources for information gathering 

Possible sources 

Co-workers 

Local agencies 

State agencies 

Federal agencies 

Insurance agencies 

Informal meetings 

Professional meetings 

Seminars, classes, workshops 

Brochures 

Journal articles 

Reports 

Radio 

Television 

Exhibits, demonstrations 

Received 
information 

50 

27 

40 

6 

03 

16 

77 

76 

23 

65 

34 

06 

13 
13 

8.3.6 Familiarity with Sources of Information 

Familiarity with information sources often indicates how versed in the professional literature a practitioner 
is. A number of prominent organizations and agencies were on a list to analyze familiarity. Although 
some organizations were region-specific, such as the Bay Area Regional Earthquake Preparedness Project, 
others, such as the National Center for Earthquake Engineering Research at SUNY Buffalo, provide more 
global data. The questions were organized in table form using a five-point Likert scale of very familiar, 
moderately familiar, familiar, somewhat familiar, and not familiar. Table 8.8 describes the percentage 
of respondents familiar with sources. For the most part, respondents were generally not familiar with the 
information sources listed. 

8.3.7 Rating Effectiveness of Mitigation Strategies 

Motivation to accomplish a task can be based on individual or legal determinants. To learn if some 
earthquake mitigation strategies were rated more effective than others, a list was presented for evaluation. 
A Likert-type scale was used to rate effectiveness of mitigation techniques as very high, high, moderate, 
low, or very low. The list had been developed from work by Burbee and others on evaluation of 
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Table 8.8. Familiarity with information sources 
(percentage of respondents) 

Source 

National Information Service for 
Earthquake Engineering at UC 
Berkeley 

National Information Service for 
Earthquake Engineering at Cal 
Tech 

Natural Hazard Information 
Center at University of Colorado 

Loma Prieta Information Center 
at UC Berkeley 

National Earthquake Information 
Center at Golden, CO 

National Earthquake Information 
Center at Albuquerque, NM 

National Center for Earthquake 
Engineering Research at SUNY 
Buffalo 

Earthquake Engineering 
Research Institute 

Bay Area Regional Earthquake 
Preparedness Project 

Southern California Earthquake 
Preparedness Project 

Central United States 
Earthquake Consortium 

Western States Seismic Policy 
Council 

National Center for Earthquake 
Engineering Information Service 
News 

Very 
familiar 

19 

4 

4 

7 

4 

0 

15 

37 

10 

6 

7 

2 

18 

Moderately 
familiar 

3 

6 

3 

6 

5 

1 

6 

9 

8 

6 

7 

3 

10 

Familiar 

15 

10 

10 

12 

15 

4 

14 

16 

6 

10 

8 

6 

12 

Somewhat 
familiar 

17 

19 

15 

17 

15 

8 

10 

10 

12 

13 

11 

11 

17 

Not 
familiar 

35 

58 

66 

57 

59 

84 

50 

26 

61 

63 

61 

73 

38 

No 
response 

1 

2 

2 

1 

2 

3 

5 

2 

2 

2 

5 

6 

4 
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floodplain management techniques. To be as comprehensive and as exhaustive as possible, 21 mitigation 
techniques were listed that communities could use to reduce earthquake hazards. Table 8.9 presents the 
percentages of responses. 

Table 8.9. Summary of effectiveness of mitigation techniques 
(percentage of respondents) 

Mitigation technique 

Building codes 

Special seismic resistant building standard 

Retrofit of existing structures 

Capital improvements programs 

Location of critical facilities (hospitals, schools) to 
reduce risk 

Location of capital facilities (streets, water) to 
discourage development in hazardous zones 

Zoning regulations 

Subdivision ordinances 

Fault setback ordinances 

Public information programs 

Hazardous disclosure requirements 

Transfer of development from hazardous to non-
hazardous sites 

Acquisition of undeveloped lands 

Acquisition of development rights 

Building relocation 

Recovery/reconstruction plan 

Impact tax to cover additional public costs of 
building in hazardous areas 

Reduced or below-market taxation for open space 
or nonintensive uses in hazardous areas 

Acquisition of damaged buildings 

Comprehensive or land use plan 

Earthquake component of comprehensive plan 

Very 
high 

38 

29 

29 

7 

17 

10 

7 

4 

10 

11 

6 

5 

2 

1 

2 

4 

4 

4 

1 

7 

12 

High 

39 

44 

30 

18 

36 

28 

26 

16 

22 

24 

18 

20 

7 

8 

13 

18 

13 

8 

9 

24 

30 

Moderate 

19 

17 

32 

43 

29 

30 

35 

36 

37 

33 

37 

39 

31 

29 

33 

38 

30 

38 

30 

26 

35 

Low 

3 

4 

4 

18 

11 

21 

18 

24 

20 

22 

26 

25 

33 

33 

30 

25 

30 

29 

31 

20 

11 

Very 
low 

0 

2 

5 

3 

7 

11 

15 

5 

7 

7 

7 

16 

18 

17 

7 

17 

15 

20 

8 

6 

No 
response 

1 

5 

2 

9 

4 

4 

3 

6 

6 

4 

6 

4 

10 

10 

6 

8 

5 

7 

9 

6 

5 
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The responses that generate some concern are those that indicate respondents do not consider some 
innovative mitigation measures generally effective. For example, assessing an impact tax to cover 
additional public costs of building in hazardous areas, establishing a reduced or below-market taxation 
structures for open space or nonintensive uses in hazardous areas, requiring hazardous disclosure 
statements, and public acquisition of damaged buildings were generally regarded as being moderate to 
low to very low in effectiveness as mitigation techniques. Eleven percent thought zoning regulations to 
mitigate against earthquake hazards were very ineffective; 15% thought subdivision ordinances were very 
ineffective. Close to a fifth of the respondents rated acquisition of development rights (18%) or building 
relocation (17%) as very ineffective. 

Measures receiving high marks as effective strategies included building codes, standards, retrofitting, and 
locating capital facilities and infrastructure away from hazardous zones. Almost 38% rated building codes 
as very high in effectiveness and another 39% rated such techniques as moderately high; thus more than 
three-quarters of the respondents ranked building codes as highly effective. Likewise, building standards 
were ranked very high in effectiveness by 29% of the respondents and as high by 44%; thus more than 
three-quarters of the respondents rated special seismic resistant building standards as an effective 
mitigation technique. Twenty-nine percent of the respondents rated retrofit of existing structures as very 
high in effectiveness, and another 30% rated it as high; thus almost two-thirds rated retrofitting as a 
highly effective mitigation technique. Location of critical facilities (hospitals, schools) ranked next in 
effectiveness, with 17% very high and 36% high; thus more than half (53%) rated techniques to locate 
critical facilities highly effective mitigation measures. 

83.8 Sufficiency of Information 

The survey also asked how sufficient respondents considered specific mitigation strategies. Table 8.10 
lists responses on sufficiency of information to support mitigation strategies. 

Table 8.10. Sufficiency of information to support mitigation strategies 

Mitigation Strategy 

Building standards 
Critical and public facilities 
policies 
Development regulations 
Information dissemination 
Land use policy/land acquisition 

Planning 

Taxation and fiscal policies 
Search and rescue 
Insurance 

Reconstruction 
Retrofitting 

Very 
sufficient 

% 

19 
4 

2 

1 
3 

sufficient 
% 

46 

25 

12 
15 
4 
7 
6 

19 
12 
15 
27 

About 
average 

% 

26 

36 

42 
38 
30 

39 
25 
37 
34 

44 
35 

insufficient 
% 

6 
24 

30 
35 

41 
36 
40 

22 
30 

27 
28 

Very 
insufficient 

% 

1 
3 

6 
4 

12 
8 

17 
7 

12 
5 
5 

No 
reply 

% 

3 
8 

9 
7 

12 
9 

11 
13 
11 
9 
7 
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The results show a fairly even distribution, with between 25% and 44% giving average rankings to all 
categories. Four categories should be noted, however. About one-third of the respondents (29%) noted 
technical information on mitigating policies for critical and public facilities was above average. More than 
three-quarters (65%) rated technical information on building standards above average—very sufficient 
(19%), sufficient (46%), or about average (26%). Taxation and fiscal policies received a low rating— 
40% felt information provided was insufficient and another 17% very insufficient. Another low ranking 
went to land and policy acquisition, with 30% giving it an average ranking, but 41% stating that 
information was insufficient and 12% very insufficient. The comparable category was insurance-
receiving a 34% average ranking but 30% saying information was insufficient and another 12% 
considering the information very insufficient. 

83.9 Improving Information on Earthquake Mitigation Strategies 

Three issues are associated with improvement of information from existing publications or provided in 
NEHRP-sponsored workshops—determining what is lacking or missing, what needs upgrading, and what 
information is adequate as is. Respondents were asked what improvements were needed. A list of 
technical information sources was provided that allowed responses of no improvement, slight 
improvement, some improvement, moderate improvement, and major improvement. Table 8.11 presents 
the results of the question on improvements. 

Table 8.11. Perceived need for improvement in information 
(in percent) 

Information Category 

Probabilistic risk maps 

Ground failure maps 

Fault maps 

Liquefaction potential maps 

Damage intensity maps 

Geotechnical site characterizations 

Strong ground motion data 

Seismic data (seismographs) 

Building codes/standards 

Design practice manuals 

Public information brochures 

Seismic safety seminars 

NEHRP workshops 

No 
improve 
ment 

7 

4 

6 

2 

2 

2 

4 

6 

3 

3 

2 . 

3 

4 

Slight 
improve 

ment 

19 

15 

23 

8 

11 

6 

11 

19 

21 

11 

10 

9 

11 

Some 
improve 

ment 

28 

27 

24 

19 

28 

27 

32 

28 

30 

26 

26 

27 

33 

Moderate 
improve 

ment 

22 

28 

27 

39 

32 

36 

31 

28 

31 

36 

29 

35 

32 

Major 
improve 

ment 

17 

16 

10 

22 

19 

19 

14 

10 

10 

20 

26 

18 

12 

No 
response 

7 

11 

11 

9 

9 

10 

9 

10 

4 

4 

8 

7 

8 
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83.10 Experiences with Retrofitting 

The results of the survey indicated that roughly two-thirds (65%) of the sample had actually retrofitted 
buildings. The numbers of buildings ranged from 1 to 541. The respondent involved in the retrofitting 
of 541 structures was responsible for installation of telecommunications networks. In an age of increasing 
reliance on telecommunications for business purposes and recognizing that retrofitting does not require 
a large outlay of resources, the number was not unusual. For those 132 people who had been involved 
with retrofitting, the mean number was 21.5 buildings, although the mode was much lower, at two 
structures. The total number of buildings retrofitted was 2905. 

83.11 Respondents' Attitudes Toward FEMA 

The responses on attitudes toward FEMA are contained in Table 8.12. The table provides the percent 
responding for each category. 

Table 8.12. Attitudes toward FEMA 
(percent responding) 

Statement 

FEMA has the information I need to 
perform my job 

FEMA is easy to contact 

The information FEMA provides always 
meets my needs 

The information FEMA provides is easy 
to understand 

The information FEMA provides is 
inexpensive 

Strongly 
agree 

6 

10 

3 

7 

32 

Agree 

37 

29 

19 

49 

38 

Neutral 

34 

39 

45 

22 

14 

Disagree 

7 

6 

14 

7 

1 

Strongly 
disagree 

2 

2 

3 

1 

2 

No 
response 

15 

15 

16 

15 

14 

The results show a general overall level of satisfaction with FEMA, particularly with the cost of 
information, the ease of obtaining the information, and the ease of understanding the information. The 
results indicate the major way in which FEMA can improve is to provide additional information, 

8.4 USER NEEDS AND THE SUCCESS OF FEMA IMPLEMENTATION COURSES FOR 
HOSPITALS AND HEALTH CARE FACILITIES 

This section describes the results of the Battelle survey examining the effectiveness of courses (and 
material distributed) conducted by FEMA from 1989 through 1993 for managers/employees of hospitals 
and health-care facilities. 

8.4.1 Definitions of Users 

In this study users are defined as participants in FEMA's course on nonstructural earthquake hazard 
mitigation for hospitals and other health care facilities. Although health care facilities were the target of 
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the survey, others outside that arena also participated. Of those returning the questionnaire, 80% 
represented the health industry, 20% other organizations. Table 8.13 describes percentage of respondents 
in the Battelle survey. 

Table 8.13. Respondents in Battelle survey 

Facility type of course attendee (N= 271) % 

Health/medical 80 

Emergency services 13 

Government agency 5 

Private organization 2 

Respondents were asked to identify the positions that best represented their principal responsibilities in 
their organizations. Table 8.14 describes position in organization by percentage of participants. 

Table 8.14. Position in organization by percentage of participants 

Position of health/medical attendees (N= 216) % 

Engineering or facilities 28 

Medical 27 

Others (primarily safety officer or disaster coordinator) 24 

Administrators 21 

The results show a fairly even distribution among the four position categories. The largest category 
represented the engineering or facility management community; the smallest group was facility 
administrators. The survey also ascertained the type of facility represented by health care. Table 8.15 lists 
types of facilities represented by respondents. 

Table 8.15. Types of facilities represented by respondents 

Facility type (N= 216) 

Acute care 77 

Outpatient only 2 

Long-term care 10 

Ambulance/paramedic 1 

Other 10 
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The results indicated that most of the facilities involved acute care. Many respondents checked multiple 
categories of services. All of those checking acute care were classified as such, even though many also 
provided other types of health services. 

In addition, it was determined whether respondents attended the course alone or with others from their 
facility. Most respondents (59%) attended with one or more other employees from their facility. 

8.4.2 Geographical Distribution of Respondents 

The locations of respondents can be classified according to the location at which they attended the course 
as well as the risk zone in which their facility is located. Table 8.16 represents geographical distribution 
of participants. 

Table 8.16. Geographical distribution of participants 

State in which workshop was held (N=216) % 

California 32 

Washington 27 

Maryland 18 

Alaska 6 

Hawaii 6 

Oklahoma 4 

Risk zone (N=212) %_ 

4 (highest) 50 

3 26 

2b 11 

2a 6 

1 7 

0 (lowest) 1 

Ninety percent of those responding took the course in a Pacific Rim state, with the remainder taking the 
course in the East or Midwest. Exactly one-half of the participants work in the highest risk zone. 
Participation declines as the risk decreases. 
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8.43 Use of Course Material 

Almost all the health care facility respondents remembered receiving the student manual prepared for the 
course, and just slightly more than two-thirds of all health facility respondents said they had made some 
practical use of the student manual in order to implement some hazard reduction or preparedness planning 
action. Over two-thirds of the health care facility respondents also remembered receiving two other 
FEMA publications, FEMA 150 and FEMA 74, but fewer than half had made some practical use of 
them. Use rates were very low for the other instructional materials listed in the questionnaire. (See Table 
8.17.) Much smaller percentages of the respondents, however, remembered even receiving them. This 
fact may be to some extent an indication of variations in what was provided in different courses. Without 
any specific knowledge about what instructional materials were used, only a fairly general list could be 
made for respondents to think about. Findings on this item would be more valid if the list of instructional 
materials were developed based on what was actually provided to participants at a particular course. If 
it is found across several courses that certain materials are generally useful, or seldom useful, this 
information could be used to help recommend to local organizers what might be best to provide. It also 
must be remembered that many of the respondents to our evaluation questionnaire had taken the class 
more than 2 years ago; with so much time elapsed, they may well have simply forgotten which materials 
had been made available to them, or even which materials they had used for guidance in the months after 
attending the course. 

Table 8.17. Use of course material 

Material (N=216) 

Student manual 
FEMA 150 

FEMA 74 

Slide set 

Videotape: Non Structural 

Videotape: 1985 Earthquake 

Videotape: Buildings 

% Received 

95 

69 

75 

26 

34 

29 

25 

% Used 

65 
32 
41 

10 

15 

13 

12 

Just because students remember receiving a publication, and state that they used it, does not necessarily 
indicate that its use is warranted. Even inaccurate or outdated material can be seen as useful to naive 
users. It is still necessary to get expert review and opinion on instructional materials in order to be able 
to make high-quality, state-of-the art information accessible to course participants. 

8.4.4 Relevance of Course Material 

Respondents were asked to assess the relevancy of the course materials to their facility in the reduction 
of nonstructural hazards. Table 8.18 describes how respondents rated relevancy of course material to their 
needs. 
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Table 8.18. Relevance of course material 

68 

31 

1 

3 

Relevance of course materials (N=209) 

Very relevant 

Moderately relevant 

Slightly relevant 

Other comments 

The results indicate a very high degree of relevancy to the course participants. Only one participant 
indicated the course was only slightly relevant to his organization's needs. 

8.4.5 Motivation 

The 188 respondents who had taken some form of action to reduce or prepare for earthquake hazards 
were asked about their chief motivations for doing so. Table 8.19 presents reasons for taking actions. 

Table 8.19. Motivations for taking actions 

Motivator (N=188) 

Facility able to function after EQ 

Concern over injuries 

Awareness gained from course 

Concern over losses to facility in EQ 

Concern about liability for injuries 

Accreditation requirements 

Recent earthquakes 

Local or state regulations 

Other 

Most important 
(%) 

31 
26 

8 

1 

6 

6 

6 

3 

1 

Among 3 most 
important (%) 

81 
64 

39 

29 

22 

20 

19 

14 

3 

The question about the most important motivation for taking some hazard reduction or preparedness 
planning action revealed that concern over the facility's ability to function after an earthquake is the most 
important driver. This fact suggests that people taking the course find most relevant to them the 
information that helps them to more clearly understand what is vulnerable within health care facilities and 
how to address these vulnerabilities directly. Recent events and legal mandates do not provide a great 
level of motivation. 
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8.4.6 Constraints 

All health facility respondents were asked what prevents them or their organization from beginning or 
continuing to expand on nonstructural and preparedness activities. Their answers are tabulated in Tables 
8.20 and 8.21. 

Table 8.20. Constraints to nonstructural mitigation 

Constraints to nonstructural mitigation (N=216) Most important Among 3 most 
(%) important (%) 

Money 

Threat not important 

Other 

Facility has done all it could 

No mandates 

Lack of in-house expertise 

Lack of information 

44 
16 
12 
10 
5 
5 
3 

68 
44 
23 
24 
31 
23 
20 

Table 8.21. Constraints to emergency planning 

Constraints to emergency planning/training (N=216) 
Most important 

(%) 
Among 3 most 
important (%) 

Money 

Threat not important 

Other 

Facility has done all it could 

Lack of information 

No mandates 

Lack of in-house expertise 

35 
19 
15 
14 
7 
6 
5 

58 
47 
23 
31 
17 
31 
23 

The most important barrier to addressing nonstructural hazards is lack of money; least important among 
the factors that prevent a greater degree of action are lack of expertise and lack of information. Of second 
greatest import is the perception that the threat is not significant enough to warrant action. This 
perception suggests that even the best-designed and best-taught course in the nation cannot overcome the 
major in-house barriers to earthquake hazard reduction actions. Thus, the teaching of such courses 
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provides necessary information to enable hospital personnel to take actions when resources are available, 
but the proffering of information only will never be sufficient to solve the entire problem of lack of 
action. 

8.4.7 Actions Taken After Course 

The postcourse actions listed in Table 8.22 regarding earthquake hazard mitigation were reported by the 
health facility respondents. 

Fig. 8.22. General actions taken 

Action 
Training for staff 

Nonstructural protection 
Emergency planning 

Exercise 

Coordinating/communications. 

Use higher seismic standards 

Structural improvements 

Other 

No actions taken 

% 

69 

66 

63 

46 

35 

18 

14 

7 

10 

With respect to the postcourse actions, 82% of the health facility respondents reported that one or more 
enhancements had been made to the facility's emergency preparedness and planning, and two-thirds 
reported actions to reduce nonstructural hazards. These are impressive percentages. This figure is likely 
to be biased toward the high end because those who returned the questionnaire are probably those with 
the greatest interest or the most to report. In contrast, those who did not respond are likely to be those 
with the least interest or with little or nothing to report. 

Although the principal objective of the course was to promote the reduction of nonstructural hazards, and 
this subject was probably given great emphasis in most or all of the classes, it is not surprising that 
actions to enhance a facility's emergency preparedness and planning were reported more often than 
nonstructural or structural measures. Emergency preparedness actions are generally easier actions to 
implement, cost less, and require less administrative commitment than nonstructural hazard reduction or 
structural reinforcements. The findings suggest, however, that, even for planning and preparedness, larger 
facilities and those in the higher risk zones are more likely to report taking actions following the course. 

The percentage that reported taking actions to reduce nonstructural hazards is likewise impressive. The 
question did not ask for further detail or clarification on the extent of the action taken, however; 
therefore, a reported action could range from some fairly insignificant action in one department to a 
major assessment and hazard reduction campaign throughout the entire health care facility. 
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As expected, only a relatively small number took any structural actions or planned to increase the level 
of safety in planned or future construction. 

8.4.8 Dissemination of Course Information 

All respondents were asked about what they did to disseminate course information to other people. Table 
8.22 describes the actions taken. 

Table 8.23. Specific actions taken 

Action (N=263) % 

Gave a talk at meeting 65 

Distributed course materials to others 43 

Used videos in presentation 13 

Was instructor in course 14 

Used slide set in presentation 13 

Other 29 

None 11 

Almost 90% of the respondents reported having passed information from the course to someone else by 
at least one means (e.g., gave a course, gave a talk, photocopied material), and just over half reported 
having passed information along in two or more ways. The major means in which information was 
disseminated were through giving a talk or by photocopying some of the course material for others. 

8.5 DISCUSSION OF FINDINGS 

8.5.1. General Findings 

The two studies suggest that: 

• The two NEHRP activities assessed are going a long way in meeting the user needs for which they 
are targeted. Overall, users expressed a relatively high degree of satisfaction with the courses and 
related materials and the publications on the built environment. On the other hand, the extent to which 
they serve the entire universe of potential users and the size of that universe cannot be assessed. 

• People are using the materials and publications in their respective professions and disseminating the 
work to others with a need or desire to learn more about earthquake hazard mitigation. 

• NEHRP activities can be associated with efforts to adopt earthquake mitigation activities. Although 
a simple cause and effect relationship has not been established, those attending the course or who have 
received FEMA publications are engaging in earthquake mitigation activities. 
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• A further unmet demand exists for additional technical information that would support a range of 
mitigation efforts. Those areas include better technical assistance manuals, additional workshops and 
courses, better geotechnical information for mitigation applications, and better information for use in 
planning and public education efforts. 

8.5.2 Significant Relationships 

Either contingency tables using Chi-square tests of association or T-tests were used to examine 
relationships among the variables measured in the studies. The documentation of the results of these tests 
is not presented but is summarized in this section. 

8.5.2.1 Relationships to Mitigation Activities 

The Battelle study examined relationships between mitigative actions and a number of different factors. 
The study examined actions classified as nonstructural-, structural-, and preparedness-related, as well as 
the total number of actions taken. The analysis showed that nonstructural actions are more likely to be 
taken in higher risk zones than in lower risk zones. In addition, nonstructural actions more likely in long-
term care facilities and less likely in outpatient facilities. The respondents' position in the organization 
had little to do with taking such actions. Planning and preparedness activities were also more likely in 
higher risk zones. Structural actions were not related to risk zone position or organizational type. The 
number of actions taken was higher in higher risk zones and weakly related to organizational size. 
Multiple participation by members of an organization in a course was not related to number of actions 
taken by the organization. 

The Lead Team study examined differences between those respondents who had performed retrofit and 
those who had not. Those with experience consistently used the FEMA documents on mitigation 
techniques more frequently than those who had not, although those who had did not have different 
perceptions of the usefulness of the documents nor different attitudes towards FEMA. Retrofitters came 
from smaller organizations, which spent a larger portion of their time and budget on earthquake 
mitigation activities than those organizations who had not retrofitted. Respondents involved with 
retrofitting perceived a greater vulnerability from earthquakes, perceived higher odds for a damaging 
earthquake, and had more direct earthquake experience. They were also professionally active in 
organizations related to earthquake hazard mitigation. 

8.5.2.2 Relationships to Information Use and Dissemination 

The Battelle study examined use of course materials and dissemination of information acquired in the 
course. Use of materials was significantly related to the respondents' perception of the relevance of the 
course. Position was not related to use of the materials except that medical staff were less likely to use 
the materials than other attendees. 

The findings also indicated a strong relationship between a person reporting that his/her facility had taken 
some action and in reporting that he/she had disseminated information in multiple ways. The perceived 
relevance of the course to the attendee's type of facility seems to be a key factor in participants' use and 
sharing of the information provided to them. This perception suggests that the better the match of 
participants to the content of a particular class, the more effective the class will be in meeting the 
objective of enabling participants to lessen the vulnerability of their facility to earthquakes. Dissemination 
was also related to risk zone, with those health care participants in higher risk area being more likely to 
actively disseminate information. 
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The Lead Team study had similar findings. Respondents who found the publications useful were also 
likely to use them frequently. Again, use also increased among those retrofitting, suggesting that 
dissemination of information will have variable effectiveness regardless of mechanism, with those active 
in the mitigation process viewing the information as useful and relevant and putting it to use in their 
activities. 

8.53 Implications for User Evaluation 

Evaluative research generally uses scientific procedures to acquire data to determine if a program is 
producing the desired results—the stated goals or objectives. NEHRP is an umbrella program covering 
many aspects of earthquake reduction and hazard mitigation techniques. Some programs are directed to 
large municipalities; others, such as those activities related to the built environment, are designed to 
reduce hazards on a much smaller scale. The problem with NEHRP is that the specified goal—reducing 
earthquake hazard through mitigation—has not had wide empirical testing because earthquakes are events 
of low probability with wide variations in time occurrences, even though high in consequences in terms 
of potential damages. The specific goal of transmitting information may be more easily evaluated than 
other aspects of the NEHRP, such as interagency plans to protect lifelines or maintain networks after an 
event. 

Clearly the evaluation of current strategies to disseminate information to user groups influential in 
protecting targeted populations is appropriate for NEHRP. That both the Lead Team and Battelle surveys 
used scientific procedures to examine the effectiveness of two aspects of NEHRP is an important 
distinguishing feature of the results, equal to and of no less importance than examining how key 
informants or experts view the progress of the program. Both evaluative strategies were designed to assist 
decision-makers in their efforts to refine the program and to initiate policies to reduce earthquake hazards. 

A dilemma is the extent to which questions reflect the types of questions decision-makers want answered, 
and whether those questions should reflect the broader conceptual base of the program itself. Another 
problem is how specific questions should be in relationship to the information provided. 

8.53.1 Choice and Delineation of Populations 

The NEHRP program serves a variety of audiences and participants. It is often difficult to segment these 
participants into different populations with the intent of robustly measuring their experiences with the 
program. In the two surveys conducted, fairly well-defined populations were developed. Despite careful 
delineation, methodological problems still are found. 

For example, studies used the same questionnaire for all respondents. In the case of the health care 
course, the approach assumes that all the course offerings were the same. Because of variations, however, 
in local experts available to teach the course, time constraints, or other reasons, it is probably the case 
that not all courses cover all topics in the same amount of detail. Thus further segmentation of the 
population might produce more meaningful results. 

In the Lead Team study, the population was limited to building design professionals requesting 
publications. There is no doubt overlap between this group and other groups requesting publications. In 
this case, limiting the group may have also limited the insight gained from the general approach used in 
the survey. 
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8.53.2 Focus of Dependent Variable 

Ensuring validity and reliability among measures used to determine effectiveness is essential in any 
evaluation program, particularly if the assessment covers various aspects or functions of an extensive 
program like NEHRP. Consider the Battelle study. Measures will be most valid when the questionnaire 
asks specifically about things that were addressed in some detail in the course. When designing the list 
of actions used to prompt the respondent, it would be better to have this list of postcourse mitigation 
activities matched to the way in which the course is offered at a particular site. If it is necessary to use 
a generic instrument such as was used for this evaluation, the alternative is for the evaluator to be aware 
of which of the items in the list would be expected to have low answers because they weren't covered 
in that particular course. 

8 .533 Timing of Evaluation 

The responses received may have been affected by the time various respondents had to work with or 
apply information from reading publications or from course attendance. The Battelle survey used as a 
population all persons who had attended FEMA courses since 1989. Thus, some respondents may have 
attended a class in April 1989 while others attended classes in July 1993. The Lead Team survey used 
as a population persons that received FEMA publications on retrofitting between the beginning of 1991 
and July of 1993. Thus the time frame is probably similar between the two groups sampled, but the decay 
rate of recollection for specific course activities may be greater for respondents to the Battelle survey. 
The Battelle researchers postulated that the longer the time since the course taken, the less likely 
respondents were to remember much about the course or what they did following their attendance. 
Battelle researchers recommended a follow-up be conducted between 6 months and a year to balance the 
need for time to accomplish something, yet still have the respondents remember enough about the course 
and their intentions and actions in relation to the facility. 

The population sampled by the Lead Team likely used the documents requested on a more regular basis, 
and thus respondents were more familiar with (and knowledgeable about) the information available, 
making recall easier. That such documents were used on an ongoing basis was indicated by several 
respondents. Those respondents noted that they used specific FEMA documents in initial consultations 
to assist clients in understanding the problems associated with retrofitting structures. It is clearly in the 
design professional's best interest to be informed, but it is unclear whether such objectives would be a 
factor important to those sampled in the Battelle survey. If the goal is to examine dissemination of 
information generated by FEMA, those surveyed by the Lead Team achieved that goal, but the time 
frame is uncertain because of the randomness of dissemination. 

One purpose of an evaluation after dissemination of information is to determine if the material was 
organized and received in a timely manner to enhance use. The following points arose from the study of 
survey results. 

Causation. In both studies it was difficult to establish a notion of causality. Did people take the course 
because they were engaged in mitigation, or did the course prompt mitigative actions to be taken? 
Likewise, did the publications on retrofitting cause an increase in retrofitting activities, or were they 
requested to carry out planned activities? 

Survey vs Other Techniques. It is difficult to evaluate intentions prior to actual implementation of 
mitigation strategies. Methods such as survey research cannot always capture intent or the dynamics of 
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human behavior. Surveys should be complemented by other evaluation methods designed to lend context 
and meaning to the survey results. 

Institutionalizing Evaluation. The first step in institutionalizing an evaluative program for NEHRP is 
to acknowledge that a program needs continuous monitoring to refine the objectives and initiate mitigation 
strategies. Targeting specific groups as well as gaining feedback from a large cross section of program 
participants are desired activities. Such activities will be most effective if they are institutionalized as part 
of the NEHRP. 

8.5.4 Implications for NEHRP Strategic Planning 

The surveys conducted in this assessment provide solid evidence of the value of a scientific approach to 
assessing user needs. Such efforts do not necessarily cost more or consume more time than less rigorous 
approaches to assessing user needs. Often surveys such as these produce results that defy conventional 
logic or prevailing wisdom. It is easier to document such cases when the techniques used can be 
understood and replicated. Both surveys illustrated the need to do further targeting of information to 
particular subgroups of the populations investigated. For instance, having medical personnel attend 
earthquake mitigation course is not a particularly good investment of resources. 

Given the time constraints and resources at hand, the surveys provide a demonstration of the role 
systematic evaluation can play in program assessment. As such they cannot lead to a comprehensive set 
of recommendations on how to improve NEHRP. Nevertheless they provide an initial starting point for 
a more rigorous and comprehensive approach to planning. 
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9. NEHRP STRENGTHS AND SUCCESSES 

9.1 GENERAL 

During the teams' assessments and during the workshop, many of the users identified strengths and 
successes. Although it was not the purpose of this Assessment to seek strengths and successes of 
NEHRP, it was decided that they needed to be considered in this Assessment to put this report in proper 
perspective. NEHRP has been extremely successful since Congress created the 1977 Act, especially in 
the area of increasing the knowledge base. In Sections 3 through 7, crosscutting and single-area 
strengths and successes have been identified for each of the four areas. In addition, because of the 
Project Team's experience with NEHRP, other strengths and successes can be easily identified. As a 
result, the Project Team chose to summarize and generalize some of the major accomplishments of 
NEHRP, as described below. The summaries reflect Assessment Team and user input and the Project 
Team's knowledge. For more detailed identification of strengths and successes, the reader is referred 
to Sections 3 through 7. 

92 NEHRP ACCOMPLISHMENTS 

The Project Team has selected 15 broad areas to cite as major NEHRP accomplishments since 1977: 

1. In 1977, engineers and scientists were the primary champions of earthquake knowledge and 
mitigation. Today, professionals such as social scientists, planners, emergency preparedness 
personnel, doctors, and school teachers are also champions. 

2. In 1977, there were four model building codes—and only one required seismic design—though they 
were woefully lacking compared to today's standards. As a result of NEHRP, seismic design 
provisions have evolved since the formation of the Building Seismic Safety Council and the support 
it has received from the Applied Technology Council. Today, three model building codes exist 
with consistent seismic design provisions that basically represent a national consensus. 

3. In 1977, federal and federally backed building construction in the United States was not 
consistently required to be designed for seismic loads. Today, Executive Order 12699, executed 
with the collaboration of federal agencies through the ICSSC, requires for agencies that own, 
build, or assist in building any new buildings, that all such new construction be designed for 
seismic loads. 

4. In 1977, basically only one recognized center (EERC) existed for earthquake research. Today, four 
centers exist (EERC, CERI, NCEER, and SCEC). 

5. In 1977, no consortia existed for earthquake preparedness. To date, four organizations (CUSEC, 
BAREPP, NESEC, and SCEPP) have provided direct technical assistance to their respective 
regions. 

6. In 1977, no work had been done on the Wasatah Fault, but during the 1980s, a comprehensive 
program funded by NEHRP through USGS resulted in a significantly improved understanding of 
the hazards and risk for Salt Lake City. 
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7. In 1977, very little was understood about seismicity in the central and eastern United States. 
Today, a wealth of information exists, including a better definition of the New Madrid fault, the 
development of a New York City proposed seismic code, the adoption of seismic provisions in the 
model building codes, and the adoption by many states and municipalities of those codes. 

8. In 1977, very little was known about earthquake predictions, although, at the time, many thought 
the profession's ability to predict earthquakes was near. While advances have been made, the 
profession still has a long way to go. NEHRP has brought about a major earthquake prediction 
experiment, the Palmdale Experiment, and the formation of the National Earthquake Prediction 
Council (NEPC) that assesses the credibility of scientists' predictions to keep the public properly 
informed. 

9. Since 1977, FEMA has been the lead agency for coordinating NEHRP activities among the four 
responsible agencies. In 1987, the agencies conducted what might be called a self-audit by bringing 
in an expert review committee to assess NEHRP. That committee's report recommended that a 
leadership role be established to make NEHRP more effective, and this action was taken by 
Congress when the Act was amended in 1990. 

10. From 1977 through the 1980s, NEHRP was primarily a knowledge-based program. Today 
NEHRP's activities have a large element of implementation of mitigation which has, for example, 
led to the formation of the consortia mentioned above. 

11. In 1977, the professions had little knowledge about the cost of seismic design or the cost of 
damage, both direct and indirect, as a result of earthquakes. Today, the cost for seismic design is 
well-understood, and we are on the threshold of understanding well the cost of damage as a result 
of earthquakes. 

12. In 1977, no nationally accepted earthquake loss estimation methodology existed, and the 
understanding of the seismic vulnerability of major metropolitan areas was lacking. During the 
1980s, NEHRP moved toward developing a nationally accepted loss estimation methodology, an 
activity, which is now under way, and conducted several vulnerability studies using existing loss 
estimation methodologies to try to better understand the risk to major metropolitan areas such as 
Los Angeles, Memphis, and Charleston, South Carolina. 

13. Since 1977, NEHRP has been responsible for the production and distribution of numerous special 
publications and educational materials, including a program for grades K-12. This body of 
information has contributed substantially to the knowledge for all users. 

14. NEHRP has been a prime sponsor of workshops, seminars, and conferences. Many of these 
activities would not have been carried out without the funding and support from NEHRP. 

15. NEHRP has continued to support a lessons-learned program through postearthquake investigations 
around the world. That in itself has contributed greatly to the understanding by all professionals 
of all facets of earthquake risk, from building damage to human suffering. 
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93 SUMMARY 

Many accomplishments have occurred through NEHRP. While improvements can still be made to the 
program, it has been successful, and the accomplishments described above are only a representative 
sampling of the program's strengths and successes. 
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10. MAJOR ISSUES AND RECOMMENDATIONS 

10.1 GENERAL 

This chapter presents the results of an analysis of the findings and recommendations identified in 
Sections 3 through 6 for the four generic assessment areas: (1) Seismic Hazard, (2) Built Environment, 
(3) Societal and Policy, and (4) Implementation. This analysis searched for common themes among the 
findings and recommendations to identify the major issues for NEHRP in meeting user needs. As a 
result, six major issues were identified from the four assessment areas: (1) Funding, (2) Management, 
(3) Consensus, (4) Linkages—Researcher to User, (5) Codes and Standards, and (6) Education and 
Information Flow. They are further defined in Section 10.3. 

When analyzing findings and recommendations of assessments of this type, there can be a number of 
ways to approach their summarization. The approach used for this Assessment is described in Section 
10.2. 

The six major issues and their corresponding recommendations are the essential areas where NEHRP 
must place its future emphasis in order to make significant improvements in NEHRP and to achieve 
improved seismic risk reduction for the public. 

10.2 THE ANALYSIS OF FINDINGS AND RECOMMENDATIONS 

When reviewing the findings and recommendations of this Assessment, the original concept for this 
chapter was to identify the top 10 findings that would include common themes and individual findings 
throughout the four assessment areas. As the Project Team began the analysis of the findings and 
recommendations, however, the process evolved into what can be described as an approach that would 
result in developing major issues from the Assessment Teams' findings and the key recommendations 
associated with each. 

This approach involved reviewing each finding with the goal of categorizing similar findings. As an 
example, finding 3.6 states, "NEHRP addresses the major seismic hazard issues, but, because of 
funding limitations, not all issues are being pursued." Because the root cause of this finding appeared 
to be funding, it was placed into a category called "Funding." During the initial phase of the analysis, 
approximately 12 potential categories were identified. After several analysis iterations, however, six 
categories were retained, categories that the Project Team felt encompassed all findings of the four 
assessment areas. These six categories then became the six major issues. 

To further analyze the appropriateness of each category and the respective category placement of each 
finding, each individual issue was evaluated against the other issues and associated findings for (1) 
clarity of definition (i.e., did the definition of the issue reasonably represent the findings and 
corresponding recommendations?), (2) mutual exclusivity (i.e., can the issue be considered generally 
independent of the other issues?), (3) internal consistency (i.e., was the sorting of findings into a 
category consistent throughout all six categories and 37 findings?), and (4) comprehensiveness (i.e., did 
the six categories reasonably encompass all findings and recommendations?). 

To further evaluate the classification process, the six issues were evaluated as to how fully they 
represented the NEHRP process. The NEHRP process was defined using a standard model of 
knowledge dissemination. The process begins with (1) "the development of basic engineering and 
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scientific knowledge" which results in (2) "the development of mitigation technology" for which (3) 
"knowledge transfer mechanisms must be developed," followed by (4) "the use and adoption of 
mitigation methods" that result in (5) "risk reduction." The five elements defining this flow of the 
NEHRP process are shown in Fig. 10.1. 

The six major issue categories were also placed onto Fig. 10.1 to determine how well they represented 
or compared with the five components of the NEHRP process. Funding and Management obviously 
cover or have an impact on all five components. Consensus primarily represents the first two elements, 
Linkages—Researcher to User link the first four elements, Codes and Standards address the first two, 
and Education and Information Flow relate the third and fourth elements. 

As discussed in Section 10.1, there can be a number of ways to analyze the findings and 
recommendations of this Assessment. This analysis represents one appropriate method. Table 10.1 
summarizes the results of the classification of the 37 findings and recommendations into the six major 
issue categories of this Assessment. 

Table 10.1. Categorization of findings and recommendations in major issue categories 

Funding 
Finding 

3.6 
3.8 
6.4 

Management 
Finding 

3.10 
5.10 
5.12 

5.13 
5.14 

5.2 

5.7 

5.8 
6.6 

Consensus 
Finding 

3.3 
3.4 
3.7 

Linkage -
Research to User 

Finding 

3.5 
3.8 
4.1 

5.15 
5.3 

6.5 

Codes and 
Standards 

Finding 
4.2 
4.3 
4.4 
5.9 

Education and 
Information Flow 

Finding 
3.1 
3.2 
3.9 
4.5 
5.1 
5.4 

5.5 

5.6 
5.11 
6.1 

6.2 

6.3 
6.7 
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Management (2) 
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Linkages - Research to User (4) 

Consensus (3) 

Development 
of Basic ^ 
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Science and 
Engineering 
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of Mitigation 
Technology 
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of Knowledge 
Transfer 
Mechanisms 

Adoption 
and use of 
Mitigation 
Technology 

Reduction 
of Risk 

Codes and Standards (5) Education and Information Flow (6) 

Funding (1) 

© Fig. 10.1. Analysis of user needs in the implementation of mitigation in NEHRP. 



10.3 MAJOR ISSUES AND RECOMMENDATIONS 

10.3.1 Funding 

Issue. The availability of funding has prevented NEHRP from being a truly national program and is 
limiting the pace of mitigation. 

Discussion. Assessment findings 3.6, 3.8, and 6.4 specifically identify funding as an issue related to 
NEHRP's not being a truly national program, point out gaps in seismic mapping of high-risk areas, and 
rank funding as the number one barrier to implementing risk reduction measures. The level of funding 
for NEHRP and its apportionment has been identified in reauthorization hearings (1990, for example) 
over the years, and most recently in the NEHRP FY 1994 budget. Since authorization of NEHRP in 
1978, in real dollars the funding level decreased from $53 million to $35 million in 1990 ($66 million 
in 1990 dollars). After the Loma Prieta earthquake of October 17, 1989, Congress added supplemental 
funds of $20 million. Since 1990, NEHRP's funding has basically remained at that level—increasing 
to $99 million for FY 94. Considering real dollars, the FY 94 budget is comparable to the 1978 budget 
level, however. Following the Northridge earthquake of January 17, 1994, Congress added supple
mental funds of $15 million to NEHRP, and the President has added some funds to NIST and the USGS 
from his discretionary budget. Even so, the NEHRP budget has not grown as many expected. In 1987, 
the Expert Review Committee recommended an annual budget for 1989-1993 of $199 million. Thus 
the total funding available, its apportionment, and the requirements associated with its use are all topics 
of concern. For NEHRP to better meet user needs and for risk reduction to proceed at a generally 
expected pace, NEHRP needs to examine its prioritization of activities and develop a better means of 
leveraging limited funds. 

Recommendations. NEHRP needs to develop a strategic plan that addresses program priorities in the 
short and long term. NEHRP needs to leverage the funding for its own programs through greater 
cooperation with other federal agencies, state and local governments, and private industry. Such 
cooperation could reduce some of the barriers to implementation and mitigation fueled by state and local 
officials. 

10.3.2 Management 

Issue. Improvements need to be made in the overall management of NEHRP and in NEHRP's 
coordination, support, and cooperation with other federal agencies, state and local governments, private 
industry, and regional consortia to make significant gains in seismic risk reduction. 

Discussion. Assessment findings 3.10, 5.2, 5.7, 5.8, 5.10, 5.12, 5.13, 5.14, and 6.6 are considered 
to be issues related to the management of NEHRP, including the associated need for improved 
teamwork. It was pointed out that NEHRP needed to work with and utilize the seismic products of other 
federal agencies, that NEHRP needed to tailor its programs to specific regions, and that flexibility with 
state and local government requirements was needed (less bureaucracy) to maintain state involvement 
and to encourage state support. It was noted that programs were highly diffused, and a stronger 
involvement of the private sector and regional consortia is required. A consistent and organized method 
for developing strategies and evaluating effectiveness of NEHRP programs and activities was lacking. 
The lack of understanding of the lead agencies' (FEMA) total responsibility was shown as a symptom 
of this issue. 
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Recommendations. A management structure should be set up to ensure better coordination, 
cooperation, and support of all federal agencies, state and local governments, and nongovernmental 
organizations that are working in seismic risk reduction. NEHRP educational, training, and 
implementation programs should be tailored to users' needs. NEHRP needs to include improved 
incentives or other alternative mechanisms to increase user support of seismic risk reduction. 

10.33 Consensus 

Issue. The lack of consensus for a number of NEHRP products is limiting the pace of risk reduction. 

Discussion. Assessment findings 3.3, 3.4, and 3.7 were identified with the ability to maintain, or the 
need for, consensus. Although finding 3.3 did not specify consensus as the issue, the corresponding 
recommendation cited "verification of models" and "proof tests by users," which are methods for 
achieving consensus. In today's world, the development of new research products is occurring at a rapid 
pace. To get these products into user's hands, however, a consensus that such products are useful is 
required. The recommendation of finding 3.4 states, "NEHRP should place greater emphasis on 
consensus building and consensus documents...." 

Recommendations. NEHRP needs to place greater emphasis on the process of establishing consensus 
to ensure that consensus is achieved in the various products it develops before such products are 
distributed or introduced for broad use in seismic risk reduction activities. Some levels of consensus 
must be achieved even for products distributed for trial use; however, one must be careful when 
selecting products that require consensus, since obtaining consensus can be a significant impediment to 
timely transfer of a product to a user. 

103.4 Linkages—Research to User 

Issue. The linkage between research products and user needs must be improved, including having the 
research products transferred to the users in a user-friendly form. 

Discussion. Assessment findings 3.5, 3.8, 4.1, 5.3, 5.15, and 6.5 identified a number of NEHRP 
activities in which the relationship between the researcher and the user must be improved. This 
relationship involves researchers' understanding of what user needs are and doing research to meet those 
needs. It also involves NEHRP issues related to Issue 10.3.6, Education and Information Flow. As 
stated in finding 4.1, "Translation requires... improved channels of communication between the practice/ 
research community and NEHRP agencies...." Users need to be involved in setting NEHRP research 
priorities. In addition, finding 5.15 and associated discussion point out that today there are a number 
of social science user needs but a lack of social science research to meet those needs. 

Recommendations. In parallel with recommendation 10.3.2, NEHRP must establish mechanisms to 
obtain user input in research agendas and priorities, and communication links should be set up through 
advisory committees and/or research/user-need summit meetings. In addition, NEHRP should conduct 
future self-assessments (such as this one) to continually determine whether research products fulfill user 
needs. 

103.5 Codes and Standards 

Issue. The lack of (and the need for improvement of) existing codes, standards, guidelines, and 
methodologies is slowing the pace of seismic risk reduction. 
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Discussion. Assessment findings 4.2,4.3,4.4, and 5.9 can be considered as having identified this issue 
as a root cause. In addition, other Assessment findings can be found to support this issue, such as 
finding 3.4, "Standards, guidelines, and professionally accepted methodologies are needed for many 
hazard mitigation products." Many users expressed the concern that current codes and standards need 
improvement, that performance codes should be developed for designs of buildings, and that 
methodologies need to be adopted to assess infrastructure vulnerability. It was pointed out that for 
lifelines—a major portion of the nation's infrastructure—no codes, standards, or guidelines exist for 
design or evaluation. 

Recommendations. NEHRP should address this issue in its strategic planning process. Specifically it 
should evaluate the current status and user needs for codes, standards, guidelines, and methodologies; 
establish a plan for addressing the issue; and implement the plan as soon as possible. 

103.6 Education and Information Flow 

Issue. A significant need exists for more education and for improvements to information flow from 
researcher to user to enhance NEHRP and seismic risk reduction. 

Discussion. This issue resulted in the biggest category in the analysis, 13 of 37 assessment findings 
(3.1, 3.2, 3.9, 4.5, 5.1, 5.4, 5.5, 5.6, 5.11, 6.1, 6.2, 6 3 , and 6.7). Obviously a number of these 13 
findings also relate to the other issues, but they were deemed by the Project Team analysis to fit better 
in this issue. Like Issue 10.3.4, Linkages—Research to User, findings across all four Assessment areas 
involve this issue. When interviewing users, it became apparent that many were not aware of NEHRP. 
Those who were had difficulty obtaining the information they requested. Cases were cited in which the 
information was never received. As in Issue 10.3.4, Linkages—Research to User, the flow of 
information with respect to knowledge transfer is weak. In addition, as in Issue 10.3.2, Management, 
users cited the need to improve the flow of information through such channels as regional consortia and 
target groups. 

With respect to education, finding 3.9 states, "Education of hazard-product users (e.g., owners, 
regulators) must occur for the hazard information to be useful and implemented." Finding 4.5 states, 
"Improvements are needed in basic education...to improve the technology base of designers and 
constructors for seismic safety." Finding recommendation 6.7 states, "NEHRP...should place greater 
emphasis on training and education programs that address implementation of risk reduction 
programs...." 

Recommendations. NEHRP needs to reevaluate its educational and information service activities, to 
become more proactive rather than reactive, and, in its strategic planning process, to develop new 
educational and information requirements that, when evaluated against the 13 Assessment findings, will 
be considered as addressing those findings. 
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11. CONCLUDING REMARKS 

The primary objective of the 1993 National Earthquake Hazards Reduction Program Assessment was 
to take a "snapshot" assessment of the needs of selected users throughout all major program areas of 
NEHRP, with secondary objectives being to assess the knowledge that exists (or is being developed by 
NEHRP) to support earthquake risk reduction and to begin a process of evaluating how NEHRP is 
meeting user needs to reduce seismic risk. 

As noted in Section 1, while the results of this Assessment do not totally represent a comprehensive, 
scientifically based survey approach, the Project Team believes the findings identified are representative 
of user needs, and the recommendations made, when implemented, will significantly improve NEHRP 
and meet many user needs identified in this Assessment. 

During the planning stages of this Assessment, the NEHRP Advisory Committee provided four 
fundamental comments and recommendations for the Assessment, as follow. 

1. Caution should be exercised in the identification of users and the collection of information from 
them, so that the most effective and useful input to the program is gathered. 

2. The schedule may be unrealistic, but could be accommodated if preliminary information is 
acceptable for commencement of the program planning process. 

3. The project is feasible if depth is not a preoccupation and if it is viewed as an ongoing effort. 

4. The NEHRP Assessment as stated in the presented approach is actually seeking participation in the 
decision process of the user groups. That is a good goal to have. 

With respect to the first comment/recommendation, the Project Lead Team believes the Assessment 
Teams did an outstanding job in identifying users that could provide effective input. The collection of 
information from the users is difficult to challenge when the 188 personal interviews, which lasted from 
30 minutes to 3 hours, are considered. In addition, more than 1700 professionals had the opportunity 
to provide direct input into the Assessment, and, as noted in Section 2, the Assessment Teams have 
evidence of approximately 900 direct participants. 

The Project Lead Team and the NEHRP Advisory Committee shared a like concern about the schedule. 
The Project Lead Team, however, is of the view that the data collected from the users extend beyond 
preliminary information and that the results of this Assessment (Sections 3 through 10) provide a strong 
foundation for NEHRP agencies to begin their strategic planning process. 

Concerning the NEHRP Advisory Committee's third principal comment/recommendation, the Lead 
Team or the Assessment Teams did not become preoccupied with investigating user issues of great 
depth. It should be noted by the reader throughout Sections 3 through 10, however, that enough 
common themes emerged from interview results, backed up by various workshops and mail surveys (in 
particular the Assessment's User Workshop), to show that the findings and recommendations contained 
in Sections 3, 4, 5, 6, and 10 are well founded. 

With respect to the NEHRP Advisory Committee's fourth comment/recommendation, the number of 
collaborative and end-users who participated in this Assessment is strong evidence of the opportunity 
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for user participation in the planning process. For this user input to be part of the process, however, 
the results of this Assessment must be used by the NEHRP agencies. 

In conclusion, this Assessment has provided the NEHRP Agencies with six major issues and associated 
recommendations for improvement in meeting user needs as discussed in Section 10. In addition, the 
47 findings and recommendations defined at the subprogram level are discussed throughout Sections 3 
through 6. 

The results of this Assessment have focused on user needs for the improvement of NEHRP; however, 
NEHRP has had significant successes, as was briefly discussed in Sections 3 through 6 and more 
broadly discussed in Section 9. The NEHRP Provisions for seismic design of new buildings are a 
perfect example of success in meeting user needs. That which was done right, with the development of 
the Provisions and the transfer of technology to the end-users, repeated in the future for other areas of 
user needs will accomplish many of the recommendations that resulted from this Assessment. 
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APPENDIX C 

GLOSSARY OF TERMS 





A/E firm is an architect and engineering firm. 

Agencies 

Anonymity 

Assessment 

Assessment finding 

Assessment Project 

Assessment recommendation 

Assessment Team 

Base isolation 

Collaborative user 

Common themes 

Consensus 

Consistent themes 

Crosscutting priorities 

Data base 

are the NEHRP agencies. 

is at three levels in this document: (1) anonymity in which the user is 
known only to the interviewer in a face-to-face interview; (2) 
anonymity for mail survey respondents who may not be known even 
by the surveyor, and (3) anonymity in which the user participation is 
not identified with any findings or quotes but his/her name is listed in 
Appendix D as participant of the overall Assessment. 

is the NEHRP Assessment Project. 

is a brief (one- to two-sentence) statement of common user needs 
identified in the Assessment and deemed by an Assessment Team or 
the Project Lead Team as needing attention in the planning process of 
NEHRP in order to meet user needs, as defined in Sections 3 through 
6. 

was requested by the Steering Committee. 

is a recommendation resulting from an Assessment finding. 

is any one of the four teams: Seismic Hazard, Built Environmenbt, 
Societal and Policy, or Implementation. 

is a system used to decouple the superstructure of a building from 
ground shaking. 

is a knowledgeable user characterized as a professional very familiar 
with NEHRP activities; may be a champion of such activities. 

are information concerning user needs obtained from individual users 
that was similar or constant with user needs defined by other users. 

in the broadest sense, is a process of getting agreement between 
professionals on a particular subject that a majority of other 
professionals would also support. 

See Common Themes. 

are priority needs, findings, or recommendations that cut across the 
four fundamental areas of NEHRP that will require two or more 
NEHRP agencies to satisfy those needs, findings, and 
recommendations. 

is a collection of data organized especially for rapid search and 
retrieval by computer. 
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Data Generators/Researchers 

Delivery systems 

Eccentrically braced frames 

Emergency facilities 

End-user 

Federal assessment 

Final Report 

Finding 

Generic area 

Generic Assessment area 

Geographic information 

Geotechnical 

Goals 

Hazard 

Hazard analysts 

Hazard-product user 

are those individuals who collect basic data and conduct basic 
research; their research findings are used by hazard analysts. 

are mechanisms for knowledge transfer (see Methodologies). 

are the framing system of a multistory building braced by 
eccentrically placed diagonal braces. 

are buildings and facilities that provide critical emergency services 
during earthquake disasters (e.g., hospitals, police and fire stations, 
utility systems such as electric power and water supply, emergency 
communication systems). 

is a least knowledgeable user characterized as a professional who may 
not be knowledgeable of NEHRP but needs NEHRP products to carry 
out his/her professional responsibility. 

is the Implementation Teams' assessment of user needs of federal 
agency members of the Interagency Committee for Seismic Safety in 
Construction (ICSSC). 

is the NEHRP Assessment Project Report provided to the agencies. 

See Assessment finding. 

is one of the four program subareas of NEHRP defined as seismic 
hazard, built environment, societal and policy, and implementation. 

See Generic area. 

is a computer-based digital system for archiving and Systems 
displaying geographic data sets. 

is the application of scientific methods and engineering principles to 
the acquisition, interpretation, and analysis of engineering problems 
involving earth materials. 

is a term interchangeable with Purpose (which see). 

is an area or areas where potential for earthquakes exists and can 
threaten life and property and cause corresponding ground effects, 
liquefaction, lateral spread, and fault rupture. 

are those individuals who compile and analyze basic data to arrive at 
a representation of seismic hazard (e.g., ground motions, 
liquefaction). 

is a professional who use hazards information to make design and 
hazard mitigation decisions. 
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Implementation is to give practical effect to and ensure actual fulfillment by concrete 
measures. 

Implementation strategies 

Issue 

Knowledgeable user 

Least knowledgeable user 

Liquifaction 

Local assessment 

Long-term goals 

Methodologies 

Mitigation 

NEHRP agencies 

Networks 

Nonstructural components 

are the development of increased knowledge and improved knowledge 
of transfer delivery systems (same as Methodologies). 

is the result of analyzing findings from Chapters 3 through 6 for 
commonality that could be combined into one major issue. 

See Collaborative User. 

See End-User. 

is a general class of deleterious ground behavior caused by softening 
or loss of strength of granular sediments as a consequence of 
increased pore water pressure generated by earthquake shaking. 

is the Implementation Team's assessment of local government and 
regional users in 12 cities of seven states. 

are defined as long-term goals of NEHRP. 

are procedures for development of increased knowledge and improved 
knowledge of transfer delivery systems (same as Implementation 
Strategies). 

constitutes activities that lessen impacts (of earthquakes) through 
controlling the quality and location of buildings and other structures; 
activities that reduce the expected losses from earthquakes; 
specifically, for the Societal and Policy Team: any action that 
reduces risk from an earthquake; for the Implementation Team: 
actions taken to directly limit damage to the built environment through 
seismic resistant design and land use practices. 

are the four agencies—FEMA, NIST, NSF, and USGS. 

are groups or arrays of seismographs within particular regions that 
record earthquakes. 

are building components other than those comprising the basic 
structural system (e.g., exterior cladding, interior nonbearing 
partitions, mechanical, electrical, and plumbing systems). 

Nontechnical user community See End-User 

Objectives 

Operational capacity 

is a term interchangeable with Purpose (which see). 

is the performance capacity of a facility or system to remain 
functional and operational after an earthquake. 
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Paleoseismic refers to the study of ancient earthquakes, e.g., using carbon dating 
to determine when offsets in sedimentary layers of soils occurred. 

Policy is a definite course or method of action selected from among 
alternatives and in light of given conditions to guide and determine 
present and future decisions; a high-level overall plan embracing 
general goals and acceptable procedures; for example, if NEHRP 
were to adopt a risk reduction policy to mitigate earthquake risks 
through the implementation of mitigation measures for new 
construction throughout the United States and for existing construction 
in selected high risk areas. 

Preparedness is the quality or state of being prepared in the event of an earthquake. 

Prioritization is interchangeable with Ranking. 

Problem-focused research is a user need that can be defined into a specific problem that requires 
research in order to fill the need; in most cases, such problem-focused 
research would have defined goals and milestones with a specific 
schedule and status report process. 

Program is NEHRP. 

Program area See Generic Area. 

Project is interchangeable with Assessment (which see). 

Project Team is FEMA Project Staff, CNPE Project Staff, and Assessment Teams. 

Purpose is the purpose of the NEHRP Assessment Project and is the same as 

Objectives or Goals. 

Questionnaire is a questionnaire used in one of the Assessment's mail-out surveys. 

Questionnaire guide is a protocol used by an Assessment Team member as a guide in order 

that interviews be consistent. 

Ranking is interchangeable with Prioritization. 

Reccurring theme See Common Theme. 
Recommendation is a recommendation for the improvement of NEHRP that resulted 

from analysis of an issue. 
Rehabilitation is the action or process of restoring a structure (building) for useful 

or safe activity. 

Respondent is a professional who responded to a mail survey. 



Retrofit 

Risk 

Scope 

Seismic hazard assessment 

Seismic hazard products 

Seismic retrofit 

Seismic risk 

Seismic Safety Coordinator 

Single-area user need 

Site response 

Strategy 

Strong motion data 

Target audience 

is to refurbish a structure (building) with new parts, which were not 
included in the existing construction, to resist forces of earthquake. 

is the quantification of loss resulting from seismic hazard-related 
vulnerability. 

refers to scope description in the BOS report delineating the workplan 
of the NEHRP Assessment Project. 

is an analysis and depiction of the earthquake threat. 

are analyses and maps that represent the seismic hazard. 

is the strengthening, repair, and/or rehabilitation of older, hazardous 
buildings to improve their earthquake-resistant design and 
performance. 

is the people, property, or functions exposed to potential harm, 
damage, or disruption from an earthquake; seismic risk reduction 
involves lessening the impact of the occurrence of an earthquake when 
a seismic hazard exists for people, property, and functions; greater 
risk exists when more people and property are exposed to a hazard or 
when critical functions are likely to be disrupted. 

a member of a federal agency who has been assigned by that agency 
to be the seismic safety coordinator for all divisions/elements of that 
agency. 

a need identified by one user as being significant but not identified as 
a need by very few users, or no other users. 

is ground shaking felt or predicted at a particular locality or site. It 
generally refers to the response of sites underlain by unconsolidated 
soils or sediments that may greatly amplify or attenuate ground 
motions relative to motions transmitted through underlying bedrock. 

is the science and art of employing the political, economic, 
psychological, and military forces of a nation or group of nations to 
afford the maximum support for adopted policies in peace or war; a 
careful plan or method; the art of devising or employing plans or 
strategies toward a goal, e.g., an implementation strategy that could 
be the dissemination of hazards information. 

are the recordings of vibratory ground motions that have been 
processed for data analysis. 

is the individual or group for whom information, products, or 
programs are developed. 

C.7 



Team is one of the four teams, which consist of three members each, who 
conducted the surveys. 

User is an individual or group that utilizes information, products, or 
programs. 

User need a NEHRP service or product needed by users so that they can more 
effectively carry out their responsibilities of seismic risk reduction. 

Workplan is a detail of the scope of the NEHRP Assessment Project, including 
cost and schedules presented to the Steering Committee at the June 
5-6, 1993 kickoff meeting. 
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APPENDIX D.l 

USERS SURVEYED 

The following people were interviewed in the preparation of this report. Where permission was received 
for attribution of a quotation, the person's name is given in the text. Otherwise, anonymity of remarks 
has been preserved. 

Abrol, Kharaiti Lai 
Veterans Administration 
Washington, DC 

Bakun, William 
U.S. Geological Survey 
Menlo Park, CA 

Abrol, Satish 
U.S. Air Force 
Washington, DC 

Ballatyne, Donald 
Dames & Moore 
Seattle, WA 

Aho, John 
CH2M Hill, 
Anchorage, AK 

Banga, Krishna 
Veterans Administration 
Washington, DC 

Amrhein, James E. 
Masonry Institute of America 
Los Angeles, CA 

Battaile, Kenneth 
Commercial Development Department 
Salem, OR 

Anderson, William 
National Science Foundation 
Washington, DC 

Bauer, Bob 
Illinois State Geological Survey 
Springfield, EL 

Arabasz, Walter 
University of Utah 
Salt Lake City, UT 

Bernknopf, Richard 
U.S. Survey Geologist 
Reston, VA 

Aughenbaugh, Walter 
U.S. Department of Agriculture 
Washington, DC 

Bertero, Vitelmo 
University of California 
Berkeley, CA 

Bachman, Robert 
Fluor Daniel, Inc. 
Irvine, CA 

Bethel, John 
King County Planning Department 
Seattle, WA 

Bagwell, Joyce 
Baptist College 
Charleston, SC 

Bolton, Patricia A. 
Battelle Human Affairs Research Center 
Seattle, WA 

Bakergem, W. Van 
Washington University 
St. Louis, MO 

Bonkoski, John 
Department of Housing and Urban Development 
Washington, DC 
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Booth, Derek 
King County Public Works 
Seattle, WA 

Borden, Frank 
Los Angeles Fire Department 
Los Angeles, CA 

Borque, Linda 
University of California 
Los Angeles, CA 

Brookshire, David 
University of New Mexico 
Albuquerque, NM 

Bruu, William 
ICBO Housing Inspector 
Wasilla, AK 

Burlingham, John 
Portland Chapter AIA 
Portland, OR 

Champlin, Gregory 
Office of Emergency Management 
Concord, NH 

Cheu, Don 
Kaiser Permanente Medical Group 
S. San Francisco, CA 

Christian, John 
Stone and Webster 
Boston, MA 

Christianson, Gary 
Utah State Geological Survey 
Salt Lake City, UT 

Chung, Riley 
National Institute of Standards and Technology 
Gaithersburg, MD 

Cicirello, Dan 
Arkansas Office of Emergency Services 
Conway, AR 

Clark, James 
Pacific Gas & Electric 
San Francisco, CA 

Cochrane, Harold 
Colorado State University 
Fort Collins, CO 

Collins, Craig 
CSC Architects 
Longview, WA 

Comartin, Craig 
Stanford University 
Stanford, CA 

Comerio, Mary 
University of California 
Berkeley, CA 

Cooper, James D. 
Federal Highway Administration 
McLean, VA 

Corley, W. Gene 
Construction Technology Labs 
Skokie, IL 

Cotton, William R. 
William Cotton & Associates 
Los Gatos, CA 

Cowan, Brian 
Federal Emergency Management Agency 
Washington, DC 

Davis, James 
California Division of Mines and Geology 
Sacramento, CA 

Dillman, Linda 
Southeast Missouri State University 
Cape Giradeau, MO 

Drabek, Thomas 
University of Denver 
Denver, CO 

D.4 



Edwards, Bill 
City Engineer 
Germantown, TN 

Eidinger, John 
G & E Engineering Systems 
Oakland, CA 

Elsesser, Eric 
Forell/Elsesser Engineers 
San Francisco, CA 

Elliott, William 
Portland Water Bureau 
Portland, OR 

Emam, Behrooz 
INCA Engineers 
Bellevue, WA 

Evans, Deane 
American Institute of Architecture 
Washington, DC 

Evick, Don 
U.S. Postal Service 
Washington, DC 

Fisher, Jim 
Ventura County 
Ventura, CA 

Freeman, Sig 
Wiss, Janney and Elstner Associates 
Emeryville, CA 

Frank, Rulon 
Los Angeles Department of Water & Power 
Los Angeles, CA 

Fuller, G. Robert 
U.S. Department of Housing and Urban 

Development 
Washington, DC 

Galambos, Theodore 
University of Minnesota 
Minneapolis, MN 

Gates, James 
California Department of Transportation 
Sacramento, CA 

Ginsberg, Marvin 
Sorken Ginsburg & Associates 
St. Louis 

Gray, Edward S. 
Earthquake Program Manager 
Jefferson City, MO 

Griffin, Janie 
Georgia Emergency Management Agency 
Atalanta, GA 

Gunn, Mike 
Everett Public Schools 
Everett, WA 

Gutberlet, Charles 
U.S. Army Corps of Engineers 
Washington, DC 

Guthrie, Lucian 
U.S. Army Corps of Engineers 
Washington, DC 

Hagerty, Michael 
Chief Engineer, Bureau of Buildings 
Portland, OR 

Hall, Bruce 
General Services Agency 
Washington, DC 

Hanson, Robert D. 
University of Michigan 
Ann Arbor, MI 

Harris, James R. 
J. R. Harris & Company 
Denver, CO 

Hawke, Rob 
San Diego City 
San Diego, CA 



Hays, Walter 
U.S. Geological Survey 
Washington, DC 

Heigold, Paul 
Dlinois State Geological Survey 
Springfield, IL 

Hellenthal, Andy 
Central United States Earthquake 
Consortium 
Memphis, TN 

Hengey, Tom 
Southern California Earthquake Center 
Los Angeles, CA 

Hestir, Ron 
Southwest Belltal 
Little Rock, AR 

Hicks, Lynn 
Director, Building and Housing Department 
Jackson, TN 

Hill, Jim 
U.S. Department of Energy 
Washington, DC 

Holmes, William T. 
Rutherford & Chekene Consulting Engineers 
San Francisco, CA 

Hooper, John 
Ratti Swenson Perbix 
Seattle, WA 

Hughes, R. T. 
Memphis/Shelby County 
Construction Code Enforcement 
Memphis, TN 

Huntington, William H. 
University of Tennessee - Memphis 
Memphis, TN 

Hutchens, Sunny 
Director, Planning and Building Codes 
Union City, TN 

Hynes, Mary Ellen 
U.S. Army Corps of Engineers 
Vicksburg, MS 

Jacob, Klaus 
Lamont Doherty Earth Observatory 
Palisades, NJ 

Jacobson, Bob 
Director, Code Enforcement 
Bartlett, TN 

Jennings, Paul 
California Institute of Technology 
Pasadena, CA 

Jirsa, James O. 
University of Texas 
Austin, TX 

Johnson, Scott 
Fairbanks Public Works Department 
Fairbanks, AK 

Johnston, Arch 
Memphis State University 
Memphis, TN 

Jones, Lucy 
U.S. Geological Survey 
Menlo Park, CA 

Kariotis, John 
Kariotis and Associates 
South Pasadena, CA 

Kearns, Tom 
U.S. Department of Justice 
Washington, DC 

Kimball, Jeffrey 
U.S. Department of Energy 
Washington, DC 

Kinsman, Thomas 
Department of Construction Land Use 
Seattle, WA 
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Khoury, Rabieh. 
URS/Blume & Associates 
San Francisco, CA 

Mader, George 
Spangle & Associates 
Portula Valley, CA 

Kiss, Richard D. 
Looney Ricks Kiss Architects 
Memphis, TN 

Kopitz, Bill 
U.S. Department of Justice 
Washington, DC 

Krimgold, Frederick 
VPI Washington-Alexandria Center 
Alexandria, VA 

Kupferman, Steve 
Riverside County Planning Department 
Riverside, CA 

La Roche, Doreen Christian 
U.S. Department of Agriculture 
Washington, DC 

Leatsch, Edward 
National Association of Home Builders 
Upper Marlboro, WA 

Leavengood, David 
Leavengood Architects, AIA 
Seattle, WA 

Lehman, Roger 
Building Commission 
Evansville-Vanderburg County 
Evansville, IN 

Little, Harvey III 
Little & Maddox, Architects 
Jonesboro, AR 

Liu, S. C. 
National Science Foundation 
Washington, DC 

Lynch, Mike 
Kentucky Disaster and Emergency Services 
Frankfort, KY 

Manning, Billy 
Director, Engineering & Education 
Birmingham, AL 

Marks, Cliff 
Planning Department 
Seattle, WA 

Martin, Geoff 
University of Southern California 
Los Angeles, CA 

Martinson, Reg 
Portland Public Schools 
Portland, OR 

Matsuda, Edward 
Pacific Gas & Electric 
San Francisco, CA 

May, Peter 
University of Washington 
Seattle, WA 

McCullen, Thomas 
Salem-Keizer Public Schools 
Salem, OR 

McDonough, Peter W. 
Mountain Fuel Supply Company 
Salt Lake City, UT 

McGavin, Gary 
HMC Group 
Ontario, CA 

McNorgan, John D. 
Southern California Gas Company 
Los Angeles, CA 

Milliman, Jerome 
Consulting Economist 
Gainesville, FL 
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Morelli, Ugo . 
Federal Emergency Management Agency 
Washington, DC 

Murphy, Andrew 
Nuclear Regulatory Commission 
Washington, DC 

Musselman, Robert S. 
Montana and Emergency Services Division 
Helena, MT 

Nava, Susan 
University of Utah 
Salt Lake City, UT 

Neel, Paul 
California Polytechnic University 
San Luis Obispo, CA 

Nelson, Craig 
Salt Lake City County 
Salt Lake City, UT 

Ostrom, Dennis Karl 
South California Edison 
Rosemead, CA 

O'Rourke, Thomas 
Cornell University 
Ithica, NY 

Page, Bob 
U.S. Geological Survey 
Menlo Park, CA 

Palm, Risa 
University of Oregon 
Eugene, OR 

Palmer, S. 
Washington State Department of Conservation 
Olympia, WA 

Pantelic, Jelena 
National Center for Earthquake 

Engineering Research 
Buffalo, NY 

Paxton, Kent 
San Mateo Office of Emergency Services 
San Mateo, CA 

Pereira, John 
General Hospital Medical Center 
Everett, WA 

Poland, Chris 
H. J. Degenkolb Associates, Engineers 
San Francisco, CA 

Power, Maury 
Geomatrix 
San Francisco, CA 

Real, Charles 
California State Geological Survey 
Sacramento, CA 

Remillard, Tom 
Los Angeles County Public Works 
Alhambra, CA 

Rinne, Ed 
Kleinfelder, Inc. 
Walnut Creek, CA 

Roberts, James 
Caltrans 
Sacramento, CA 

Roberts, Paul 
Planning Director 
Everett, WA 

Robertson, Iris 
Director, Planning and Development 
Southaven, MS 

Rosenblueth, Emilio 
Institute de Ingenieria 
UNAM 
Mexico City, Mexico 

Ross, Glen 
Department of State 
Washington, DC 
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Savage, William U. 
Pacific Gas & Electric 
San Francisco, CA 

Savaglio, Fred 
Virginia Mason Hospital 
Seattle, VA 

Schierle, G. G. 
University of Southern California 
Los Angeles, CA 

Schiff, Anshel 
Stanford University 
Stanford, CA 

Schilling, Mike 
U.S. Department of State 
Washington, DC 

Scholl, Roger E. 
Counter Quake Corporation 
Redwood City, CA 

Seay, Stan 
Methodist Hospitals of Memphis 
Memphis, TN 

Shah, Jiten 
Maguire Group, Inc. 
Foxborough, MA 

Smith, Dick 
EG&G, Inc., Idaho 
Idaho Falls, ID 

Sozen, Mete 
University of Illinois 
Urbana, 1L 

Stacks, Ken 
Arnold & Stacks Architects 
Jonesboro, AR 

Stein, Robert 
U.S. Department of Transportation 
Washington, DC 

Stephenson, Dale 
Westinghouse Svannah River Co. 
Aiken, SC 

Stepp, Carl 
Consultant 
Austin, TX 

Swain, Robert J. 
Oyo Geospace Corporation 
Pasadena, CA 

Swanson, Wallace H. 
Fluor Daniel Alaska 
Anchorage, AK 

Talbolt, James 
U.S. Soil Center 
Washington, DC 

Tang, Alex K. K. 
Northern Telecom Canada, Ltd. 
Ontario, Canada 

Tateishi, Cheryl 
Governor's Office of Emergency Services 
Pasadena, CA 

Tierney, Kathleen 
University of Delaware 
Newark, DE 

Todd, Diana 
National Institute of Standards and Technology 
Gaithersburg, MD 

Trilling, Don 
U.S. Department of Transportation 
Washington, DC 

Tubbesing, Susan 
Earthquake Engineering Research Institute 
Oakland, CA 

Tyler, Tim 
Chief Building Official 
Everett, WA 
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Uba, Gerald 
Emergency Management 

Metro-Regional Services 
Portland, OR 

von Thun, Larry 
U.S. Bureau of Reclamation 
Denver, CO 

Walsh, Martin 
Building Commission 
St. Louis, MO 

Watson, B. J. 
Development Services 
Collierville, TN 

Weidlinger, Paul 
Weidlinger Associates 
New York, NY 

Weiser, Stephen 
Idaho Bureau of Disaster Services 
Boise, ID 

Werner, Stuart D. 
Dames & Moore 
Oakland, CA 

Wieczorek, Jerry 
U.S. Geological Survey 
Reston, VA 

Wilkinson, Jim 
Mississippi Emergency Management Agency 
Jackson, MS 

Wong, Kit Ming 
Vickerman Zachary Miller 
Oakland, CA 

Wyllie, Loring A. 
H. J. Degenkolb Associates 
San Francisco, CA 

Yates, Reginnald 
Arizona Emergency Services 
Phoenix, AZ 

Young, Joseph 
East Bay Municipal Utility District 
Oakland, CA 

Youseff, Nabih 
Nabih Youseff & Associates 
Los Angeles, CA 

Zabella, Leo 
Maricopa County Building Official 
Phoenix, AZ 

Zeizel, Art 
Federal Emergency Management Agency 
Washington, DC 
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APPENDIX V2 

WORKSHOP PARTICIPANTS 

NEHRP Assessment User Workshop 
November 18-19,1993 

Washington, DC 

Anderson, Tom 
Rand Critical Technologies Institute 
Washington, DC 

Anderson, William 
National Science Foundation 
Washington, DC 

Bakun, William 
U.S. Geological Survey 
Menlo Park, CA 

Bauman, Catherine 
City & County of San Francisco 
San Francisco, CA 

Beavers, James 
Center for Natural Phenomena Engineering 
Oak Ridge, TN 

Cassaro, Michael 
University of Louisville 
Louisville, KY 

Chung, Riley 
National Institute of Standards & Technology 
Gaithersburg, MD 

Cicirello, Dan 
Arkansas Emergency Services 
Conway, AR 

Clark, Bruce 
Leighton & Associates 
Irvine, CA 

Cochrane, Hal 
Colorado State University 
Fort Collins, CO 

Comartin, Craig 
Stanford University 
Palo Alto, CA 

Coppersmith, Kevin 
Geomatrix Consultants 
San Francisco, CA 

Corley, W. Gene 
Construction Technology Labs 
Skokie, EL 

Cowan, Brian 
Federal Emergency Management Agency 
Washington, DC 

Deskins, Laura 
Federal Emergency Management Agency 
Washington, DC 

Durham, Tom 
Central United States Earthquake Consortium 
Memphis, TN 

Eguchi, Ron 
EQE Engineering & Design 
Costa Mesa, CA 

Elsesser, Eric 
Forell/Elsesser Engineers, Inc. 
San Francisco, CA 

Gillespie, David 
Washington University 
St. Louis, MO 

Gori, Paula 
U.S. Geological Survey 
Reston, VA 
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Greene, Marjorie 
California Office of Emergency Services 
Oakland, CA 

Hays, Walter 
U.S. Geological Survey 
Reston, VA 

Herman, Fred 
City of Palo Alto 
Palo Alto, CA 

Hoetmer, Jerry 
International City/County Management 
Association 
Washington, DC 

Hooper, John 
Ratti Swenson Perbix, Inc. 
Seattle, WA 

Hynes, Mary Ellen 
U.S. Army Corps of Engineers 
Vicksburg, MS 

Johnson, Gary 
Federal Emergency Management Agency 
Washington, DC 

Kennett, Earle 
National Institute of Building Science 
Washington, DC 

Kimball, Jeff 
U.S. Department of Energy 
Washington, DC 

Klotz, Louis 
New England States Earthquake Consortium 
Portsmouth, NH 

Lagorio, Henry 
University of California 
Berkeley, CA 

Locke, William 
Federal Emergency Management Agency 
Washington, DC 

Mabey, Matthew 
Portland State University 
Portland, OR 

Narramore, Tammy 
Center for Natural Phenomena Engineering 
Oak Ridge, TN 

Noson, Linda 
Ratti Swenson Perbix, Inc. 
Seattle, WA 

Nyman, Doug 
D. J. Nyman & Associates 
Houston, TX 

Olson, Bob 
VSP Associates 
Sacramento, CA 

Perman, Roseanne 
Geomatrix Consultants 
San Francisco, CA 

Pomeroy, Paul 
U.S. Nuclear Waste Technical Review Board 
Arlington, VA 

Reiter, Leon 
U.S. Nuclear Waste Technical Review Board 
Arlington, VA 

Reitherman, Bob 
The Teitherman Company 
Half Moon Bay, CA 

Schwartz, David 
U.S. Geological Survey 
Menlo Park, CA 

Shaffer, Karen 
Center for Natural Phenomena Engineering 
Oak Ridge, TN 

Shea, Robert 
Federal Emergency Management Agency 
Washington, DC 
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Sims, John 
U.S. Geological Survey 
Reston, VA 

Smith, John 
Massachusetts Emergency Management 
Agency 
Framingham, MA 

Smits, Douglas 
City of Charleston 
Charleston, SC 

Soverns, Charles 
City of Everett 
Everett, WA 

Sorensen, John 
Oak Ridge National Laboratory 
Oak Ridge, TN 

Stepp, Carl 
Consultant 
Austin, TX 

Stevens, Jill 
Memphis State University 
Memphis, TN 

Stoddart, Chris 
Center for Natural Phenomena Engineering 
Oak Ridge, TN 

Tubbesing, Susan 
Earthquake Engineering Research Institute 
Oakland, CA 

Updike, Randall 
U.S. Geological Survey 
Reston, VA 

Vogt, Barbara 
Oak Ridge National Laboratory 
Oak Ridge, TN 

Volland, Robert 
Federal Emergency Management Agency 
Washington, DC 
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Wesson, Robert 
U.S. Geological Survey 
Reston, VA 

Whitman, Bob 
Massachusetts Institute of Technology 
Cambridge, M 

Yates, Reggie 
Arizona Division of Emergency Management 
Phoenix, AZ 

Youd, Les 
Brigham Young University 
Provo, UT 
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APPENDIX E.1 
SEISMIC HAZARD: SAMPLE INTERVIEWS 

NEHRP ASSESSMENT PROJECT INTERVIEW 

Bill Cotton, William Cotton & Associates 
Los Gatos, California 

Hazard Analyst 
Interviewed by Bruce Clark 

Q. 1. What kinds of seismic hazard analysis do you, and your organization, carry out? 

Two types: analysis of slip rates from fault deformation and ground deformation measurements in 
exposures and trenches, and analysis of earthquake-triggered landslide hazards. 

Q.2. What percentage of your time do you spend on seismic hazard analysis efforts? 
What are your sources of funding? (1)* 

About 40 percent on hazard assessment and another 5-10 percent on generating data and basic research. 
Sources are NEHRP and private clients who need consulting advice on seismic hazards. Cotton & 
Associates also contributes time to some State and local agencies for various analysis purposes. 

Q3. Which of your efforts are funded directly by NEHRP? What percentage of your 
time is spent on NEHRP-funded efforts? (2)1 

5 to 10 percent of efforts are funded by NEHRP. 

Q4. What specific types of data that you use are provided directly from NEHRP-
funded work (e.g., recurrence intervals provided by trenching studies; seismicity 
catalogs provided by seismic networks)? (3)* 

Final reports and USGS publications, e.g., PP1360 (Earthquake Hazards of Southern California), also 
State publications for planning purposes. 

Q5. How easily available and retrievable are these NEHRP databases? Could they be 
made more easily available? If so, how? (4)* 

They are fairly available to us, but not generally available to non-technical people, where they could be 
much more instrumental in influencing public decisions. 

Q6. What additional information do you need that is not being produced by NEHRP 
or other researchers? (5)* 

Number in parentheses indicates number order of questions in Table 3.1. 
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NEHRP has generally targeted the right issues, especially the ground deformation effort. New intense 
ground amplification maps (related to site conditions) would be very helpful, as would accurate and 
detailed bedrock ground acceleration maps. However, there is a bias against research on secondary 
ground effects, in favor of details about surface faulting itself. As a result, researchers have missed some 
important data from recent earthquakes about the nature of the earthquake hazard. 

The major problem is that the goal of scientific research, and getting the publications out first is not very 
relevant to the objective of reducing the earthquake hazard or responding to the needs of the community. 
This showed up in major ways after Loma Prieta, when much of the NEHRP money was used to study 
basic research topics, while the affected people were dependent on another segment of the technical 
community. There has generally been little focus on what's needed after the earthquake, or on how the 
decision-making process actually works after the earthquake. 

Q7. Do you believe that there are important data or information that have been 
generated by NEHRP researchers that are not available to you? Are there data 
available in a form that is unusable to you? (6)* 

The answer to both of these is "no" as best I am aware. But there are certainly data unusable to the 
decision-makers, and I have to spend a lot of my time translating information for them. While this is part 
of my job as a hazard analyst, there are a lot of data being generated that are not very usable in the final 
decisions being made by my clients. 

Q8. What percentage of your organization's seismic hazard analysis work is 
performed in-house? What percentage is contracted out to others? (7) 

100 percent is done in-house. 

Q9. How are the results of your hazard analyses used, either within the NEHRP or 
for other purposes? 

We provide information directly to end users, who use it for land use decisions, especially siting locations 
and design criteria. 

Q10. Who makes decisions or recommendations regarding hazard mitigationfrom your 
analyses (this may include yourself and/or other groups) ? What lands of decisions 
are made? Do you serve as a consultant or expert witness for these decision 
makers? 

They are made by clients, including (a) land developers and public agencies for siting buildings, (b) city 
councils and planning commissions to resolve land use issues, (c) school boards for siting and design of 
schools, (d) elected officials for planning decisions and to raise awareness of public. 

Q11. Do you see knowledge gaps between data collection/research findings and hazard 
analysis? Between hazard analysis and its application by decision-makers? (8)* 

We really need good bedrock ground acceleration maps for regional areas. We also need good 
liquefaction and intense ground-shaking maps, which take into account the presence of soft or sensitive 
soils. 
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There is still not enough transfer of the information obtained by NEHRP to the public decision-making 
process. We need a bigger effort to get the research results out on the street to the public, where it could 
have a big impact. We need to identify "champions" who are in the decision-making loop: the city 
engineer, planning commissioner, city councilperson, and building officials. Even a private citizen can 
have a large influence in the community, such as the earthquake preparedness coordinator. NEHRP needs 
a more meaningful outreach program. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

J. Carl Stepp, Electric Power Research Institute 
Palo Alto, California 

August 9,1993 

End User 
Interviewed by Kevin Coppersmith 

Q. 1. What are the earthquake-related data or seismic hazard analyses that you use in 
your organization? How much of these data and analyses would you estimate are 
supported by the NEHRP? 

Data include: earthquake locations and parameters (magnitude, coordinates, depth), focal mechanisms, 
stress orientations, strong and weak ground motion recordings, geodetic information, regional and local 
site response recordings and analyses, dense array data, fault slip rates, fault segment interpretations, 
paleoseismic data, geophysical data (gravity, magnetic, seismic reflection and refraction, etc.), and 
geotechnical parameters. 

Analyses include: probabilistic seismic hazard results (site-specific and generalized), attenuation 
relationships, liquefaction maps, and landslide maps. 

Approximately 85% of these data and analyses are supported by NEHRP; remaining 15% are supported 
by EPRI. 

Q.2. What is your opinion of the quality and reliability ofNEHRP-sponsored data and 
hazard analyses? 

In general, quality of both gathered data and hazard analyses is moderate to high. Concerns: lack of 
quality control during data gathering; strong motion data set is very fragmented and baseline corrections 
may not be high quality. Attenuation modeling is of high quality for research purposes, but not for 
integrated product mode (i.e., origin of uncertainties is not well understood). Hazard maps typically lack 
a good assessment of uncertainty. 

Q.3. How easily available and retrievable are the NEHRP databases and hazard 
analyses? Could they be made more easily available? If so, how? 

Availability and retrievability are variable: earthquake data set is up-to-date and easily accessible; strong 
motion data sets are very fragmented and some data are unavailable. USGS data sets should be available 
in a more timely manner, and baseline corrections need to be consistent and appropriate. USGS should 
work with NOAA to be the repository for strong motion data and take a proactive role in obtaining 
important records and making uniform corrections. Databases should be developed for all important 
seismic parameters (there is significant wasted effort when multiple researchers must compile original data 
to begin a study). 

Q.4. What additional information do you need that has not been produced by NEHRP 
or other researchers? 
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Dense array strong motion data (more than provided by SMART 1). NEHRP has placed a low priority 
on soil dynamics to date; site response issues in particular should be given a higher priority: well-planned 
soil-structure interaction experiments should be conducted, and vertical array data should be acquired 
(Japanese have large down-hole array programs); the objective of these efforts should be to obtain 
guidelines for evaluating site response. 

Q.5. Do you believe there are important data or information that have been generated 
by NEHRP researchers that are not available to you? Are there data available 
in a form that is unusable to you? 

In general, geophysical data sets are not readily available and are difficult to obtain; generally must go 
to the original source (researcher, institution, etc.) to obtain the data. Geophysical data sets may be 
difficult for even experienced researchers to use. Some specific data sets (e.g., strong motion data) are 
not available/cannot be obtained, but these constitute a very limited part of the program. 

Q.6. What percentage of your earthquake-related data or analyses needs are met with 
in-house capabilities. What percentage are contracted out to others? 

Nearly all studies are contracted out, but all are managed in-house. About 15% of the studies are 
performed in-house (e.g., data from various contractors are integrated, etc.). 

Q.7. Do you make decisions or recommendations regarding hazard mitigation? If so, 
what lands? If not, where are these decisions made? 

Yes—roughly 40-50% of EPRI efforts are devoted to developing codes, guidelines to implement codes, 
hazard maps, and other products that contain hazard mitigation decisions. 

Q.8. Do you see knowledge gaps between NEHRP-sponsored data collection and 
hazard analyses to those products that you use? 

Major gaps are inherent in the NEHRP hazard products—EPRI/utilities industry must develop their own 
products because they are interested in very low probability events. It is not appropriate for NEHRP to 
focus on these products, however, data sets (e.g., dynamic response of soils) and analysis tools could be 
improved. 

Q.9. What has NEHRP done well? What research, products or accomplishments have 
led to significant earthquake hazard reduction? 

NEHRP does best providing information in data generation/basic research efforts, and in getting hazard 
maps into codes and guidelines (engineering products) that are available to the community. NEHRP is 
weak in the intermediate stage of integrating data sets and developing hazard products. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

Walter J. Arabasz, University of Utah 
Salt Lake City, Utah 

July 27, 1993 

Data Generator 
Interviewed by Kevin J. Coppersmith 

Q1. What is the technical focus of your earthquake-related data-collection or research 
activities? 

My technical focus is on the operation of a regional seismic network in the Utah region and in 
neighboring parts of the Intermountain Seismic Belt—for earthquake science, engineering, and emergency 
management. The University of Utah's regional seismic network, as other such networks, is a 
fundamental multipurpose tool of observational seismology that provides data and information for a host 
of users—as outlined and described in U.S. Geological Circular 1031 (1989: National Seismic System 
Science Plan, pp. 3ff) and in the National Research Council's publication, Assessing the Nation's 
Earthquakes, The Health and Future of Regional Seismograph Networks (1990: National Academy Press, 
Washington, D.C., pp. 7ff). 

The current research efforts of our earthquake seismology group are focused on addressing three 
outstanding scientific problems regarding earthquake hazards in Utah's Wasatch Front region and 
neighboring parts of the Intermountain Seismic Belt: (1) the enigmatic relationship of ongoing seismicity 
to active faulting (both expressed at the surface and buried); (2) uncertainties regarding attenuation and 
site amplification of strong ground motion along Utah's urbanized Wasatch Front; and (3) the nature of 
contemporary deformation and the stage of the seismic cycle along active segments of the Wasatch fault 
and nearby faults. 

Q2. What percentage of your time do you spend on these earthquake-related 
activities? What are your sources of funding? 

About 90 percent of time—both individual and organizational—is spent on these earthquake-related 
activities. Remaining time spent on diverse public-service and professional activities. 

Current sources of (organizational) funding: U.S. Geological Survey/NEHRP (60 percent), State of Utah 
(30 percent), National Science Foundation/NEHRP (5 percent), U.S. Bureau of Reclamation (5 percent). 

Q3. Which of your earthquake-related activities are supported by the NEHRP? What 
percentage of your time is spent on NEHRP-supported efforts? 

NEHRP-supported activities of our organization currently include: (1) "Seismic Network Operations 
Along the Wasatch Front Urban Corridor and Adjacent Intermountain Seismic Belt" [USGS]; (2) 
"Seismicity, Ground Motion, and Crustal Deformation—Wasatch Front, Utah, and Adjacent 
Intermountain Seismic Belt" [supported by research funding from USGS as a companion to the network-
operations support of (1)]; (3) "Operation and Upgrade of the Yellowstone Seismograph Network" 
[USGS]; and (4) "Observation and Three-Dimensional Simulation of Site Amplification in the Salt Lake 
Valley, Utah" [NSF]. 
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About two-thirds of time—both individual and organizational—spent on NEHRP-supported efforts. 

Q4. How are the data or information that you generate used in their final 
form—either within the NEHRP or for other purposes? 

As one of the co-authors of U.S.Geological Survey Circular 1031 (National Seismic System Science Plan) 
in 1989, I had to answer this same question and wrote a section on the "Uses of Current Regional 
Networks." The following excerpt reflects directly the uses of data and information from the University 
of Utah's regional seismic network: 

"Regional seismic networks are a fundamental multipurpose tool of observational seismology. 
Although commonly perceived as simply a tool for earthquake 'surveillance' of 'monitoring,' 
existing seismic networks provide data and information for a host of uses: 

— Public safety and emergency management 
— Quantification of hazards and risk associated with both natural and human-triggered 

earthquakes 
— Surveillance of underground nuclear explosions 
— Investigation of earthquake mechanics and dynamics 
— Investigation of seismic wave propagation 
— Investigation of seismotectonic processes 
— Earthquake forecasting and prediction research 
— Probing the internal structure of the Earth 

"Importantly, seismic networks are also key facilities for the graduate education and training 
of this country's professional seismologists, and they provide direct outlets for public 
information and for expert assistance to public policy makers, planners, designers, and safety 
officials." 

Q5. In your area of expertise, who makes decisions or recommendations regarding 
hazard mitigation (this may include yourself and/or other groups) ? Do you serve 
as a consultant or expert witness for other decision makers? 

Within the state of Utah, binding decisions are basically made by the governor, the state legislature, and 
by local public officials. 

As a member of the Utah Earthquake Advisory Board, an advisory group to the Governor's Disaster 
, Emergency Advisory Council, I am directly involved in making recommendations regarding hazard 

mitigation to the governor and the state legislature. Further, as director of the University of Utah 
Seismograph Stations, I have a leadership role—together with the directors of the Utah Geological Survey 
and the Utah Division of Comprehensive Emergency Management—in guiding Utah's state earthquake 
program. 

I also routinely serve as either a consultant or expert witness for other decision makers. For example, 
during the past 18 months, I've been involved in consulting of significant import for seismic hazard 
mitigation relating to: (1) the design and construction of the Jordanelle Dam, a large high-hazard dam 
just completed in Utah by the U.S. Bureau of Reclamation; (2) the Department of Energy's potential 
waste repository site at Yucca Mountain, Nevada; and (3) the Department of Energy's Rocky Flats Plant 
in Denver, Colorado. In connection with these activities, I was invited to make special presentations to 
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the Utah congressional delegation (regarding the Jordanelle Dam) and to the president's Nuclear Waste 
Technical Review Board (regarding the Yucca Mountain repository). 

Q6. Do you feel that your research findings are being adequately utilized in hazard 
mitigation? Please explain. 

Yes—in terms of hazard evaluations and design considerations for critical facilities and large construction 
projects. No—in terms of public policy making in the state of Utah. 

The "no" goes to the heart of the fundamental question motivating this exercise: "How well has the 
NEHRP used the available incentives and reduced the barriers to earthquake hazard reduction in the 
United States?" In the case of Utah, NEHRP participants have not yet been able to persuade state policy 
makers to take many first-order steps towards hazard mitigation—at least not steps that cost any money. 
By historical accident, the people of Utah have not suffered a catastrophic earthquake since modern 
settlement of the region in 1847, and the majority of moderate-sized earthquakes in recent decades have 
struck relatively unpopulated parts of the state. Despite firm scientific evidence indicating the vulnerability 
of many of Utah's urban centers to large devastating earthquakes, state policy makers do not rank hazard 
mitigation as a high-priority urgency vis-a-vis other competing needs for state resources. 

The above-described failure is not a failure of the NEHRP participants. (The political process is clearly 
unwieldy, and most NEHRP participants who have worked in Utah have been unschooled in "the street 
smarts" of influencing local and state politics.) In my opinion, the failure is the federal government's for 
not emplacing sufficient incentives for state and local public officials to make necessary budget and policy 
decisions. 

Q7. In your opinion, are there any relevant technical issues that the NEHRP has not 
targeted? 

In my opinion, NEHRP's best and brightest have been intelligent and creative enough to identify and 
"target" a sufficient scope of relevant technical issues. The issue isn't the technical agenda, it's the lack 
of reasonable resources consistent with the scope of that agenda. My repeated experience and observations 
(for example, on numerous NEHRP proposal-review panels) tells me that NEHRP has never been funded 
at a level that would make it a truly credible national program, given the scope of technical issues under 
its mandate. 

[additional comments from interview] Data collection and support for basic infrastructure (e.g., regional 
networks, etc.) outside California is very inadequate. California is often used as a standard for evaluating 
NEHRP, however, the program should be evaluated based on the national situation. 

Q8. Are there data or information of potential importance to the NEHRP that are not 
being developed or, if available, are not being utilized? 

Let me first answer the latter part of the question about non-utilization of available information and data: 
I repeat my belief that there has been a distinct lack of progress towards hazard mitigation in Utah in 
terms of state and local legislation required to affect mitigation measures that cost money. 

Regarding the first part of the question, I give an emphatic YES! Utah, and the intermountain region in 
general, continue to suffer from two problems endemic to NEHRP funding: (1) lower-priority allocation 
of NEHRP funding to the Utah region, because Utah's congressional delegation hasn't tried to earmark 
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funds, as has notably been done for some other parts of the country outside of California; and (2) the 
persistent focus on densely populated areas. 

As a result of the above, the gathering of basic earthquake information is being neglected in rural parts 
of the Intermountain region that are inherently seismically dangerous and where there are threats to 
regional lifelines and infrastructure. I presently am involved in shutting down parts of Utah's regional 
seismic network, outside the populated Wasatch Front area, throughout seismically hazardous parts of 
southwestern, central, and eastern Utah. 

In analogous ways, adequate resources are not available to develop a true national seismic network, and 
efforts to develop a truly national strong-motion program have been consistently handicapped by 
inadequate funding. There are critical needs for strong-motion instrumentation, outside of California, in 
many parts of the Nation, and the Intermountain region desperately needs high-quality seismological 
information to deal with what may be unique aspects of large normal-faulting earthquakes. 

[additional comments from interview] For NEHRP to be a more balanced national program, USGS 
should broaden the geographic areas of focus from the four areas currently designated (So. Calif., No. 
Calif., Pacific Northwest, and central US). Political pressure and population density are major factors 
that have been used to identify geographic areas of focus. Early plans to study earthquakes in more active 
areas (i.e., California) and then transfer information to other parts of the country have not proven to be 
effective. On the State and National levels there are evolving tensions/antagonism (fueled by scarce 
funding) between planners/emergency management people and geoscientists; it is critical that this 
divisiveness be controlled. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

Arch Johnston, Director, Center for Earthquake Research and Information (CERI) 
Memphis, Tennessee 

July 13, 1993 

Data Generator 
Interviewed by Kevin J. Coppersmith 

Q. 1. What is the technical focus of your earthquake-related data-collection or research 
activities? 

The principal areas of focus at CERI are: 1) regional monitoring of central and southeastern U.S. 
earthquakes, which includes operating an instrument network; 2) neotectonic studies in the New Madrid 
seismic zone (including trenching and paleoliquefaction studies, and interpretation of shallow seismic 
reflection data); 3) developing a site response data base for the New Madrid seismic zone (utilizing soils 
information from well logs, etc.); and 4) Global Plate Interior seismicity study, which includes review 
of existing earthquake catalogs. 

Q.2. What percentage of your time do you spend on these earthquake-related 
activities? What are your sources of funding? 

100% of time is spent on these earthquake-related activities. Funding for CERI is approximately: 17% 
University; 31% State; and 52% external funding, including NEHRP (composing about % of external 
funds; studies in the New Madrid seismic zone, identified as a NEHRP priority area since 1991, have 
significandy increased the level of funding in recent years), NRC (present funding level is low; in 
previous years it was much higher), NSF, NCEER, EPRI, and other public and private agencies for 
specific hazard studies (e.g., TVA, USCOE, etc.). 

Q.3. Which of your earthquake-related activities are supported by the NEHRP? What 
percentage of your time is spent on NEHRP-supported efforts? 

NEHRP supports operation of the regional seismic network and focused studies in the New Madrid 
seismic zone. Roughly V* to Vz percent of total time, and sn of technical (as opposed to administrative) 
time, is spent on NEHRP-supported efforts. 

Q.4. How are the data or information that you generate used in their final form -either 
within the NEHRP or for other purposes? 

Data are published in technical reports and earth science journals such as JGR and BSSA, and in 
seismicity bulletins; PANDA seismic network data is on magnetic tape, and will soon be on CD ROM. 
Published literature, particularly peer reviewed journals, are most easily accessed by other researchers, 
who are the primary users of the information. Data may also be provided directly to hazard analysts for 
specific studies. 
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Q.5. In your area of expertise, who makes decisions or recommendations regarding 
hazard mitigation (this may include yourself and/or other groups) ? Do you serve 
as a consultant or expert witness for other decision makers? 

Program managers of funding agencies (e.g., USGS for NEHRP funds) make hazard mitigation decisions 
by selecting funding priorities. Researchers make these decisions when they submit proposals for 
funding; successful proposals, however, generally must address the funding priorities. Better 
understanding of seismic hazards can be used to obtain better hazard mitigation results. Participation in 
committee work, providing testimony to congressional committees, etc., helps to make data and 
interpretations known and provides vehicle to ultimately shape policy (e.g., testimony on central U.S. 
earthquakes helped to make New Madrid seismic zone a NEHRP priority area). 

Q.6. Do you feel that your research findings are being adequately utilized in hazard 
mitigation practice? Please explain. 

Yes; research findings are published and available to hazard analysts. Research on maximum magnitudes 
has been utilized nationally and internationally. Availability of earthquake data has had an impact on 
building codes for central U.S. cities, and has been directly applied to local and regional construction 
projects. 

Q.7. In your opinion, are there any relevant technical issues that the NEHRP has not 
targeted? 

1) Short-term prediction of earthquakes — useful data could be obtained from studying precursors (since 
prospects for funding appear slim, proposals for such research are not submitted). 2) NEHRP is not a 
truly national program — the level of funding for the national seismic network is far too low, and seismic 
hazards in low activity areas (e.g., New England) are not being assessed; this is partly a result of the 
absence of a recent destructive eastern earthquake. It is a low probability but high consequences problem, 
and the technical issues are difficult to define. 

Q. 8. Are there data or information of potential importance to the NEHRP that are not 
being developed or, if available, are not being utilized? 

1) Seismicity patterns could help to identify the location of active faults in the central and eastern U.S., 
however, location resolution from existing seismic networks is inadequate to define these patterns. 2) 
Strain rates should be monitored throughout the country. If GPS was used, areas with the highest 
potential for future large earthquakes could probably be recognized. Information on strain rates would 
also be useful for constraining fault slip rates. 3) In the central and eastern U.S., virtually no data 
outside the New Madrid seismic zone are being collected. 4) International work is not encouraged, yet 
research on earthquakes in other parts of the world could provide valuable insights on seismic hazards 
in the U.S. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

James Davis, California Division of Mines and Geology 
Sacramento, California 

Hazard Analyst 
Interviewed by Bruce Clark 

Q1. What kinds of seismic hazard analysis do you, and your organization, carry out? 

We carry out a broad range of seismic hazard analyses, including seismic hazard mapping, reviews of 
EERs, hospital design ground motions for OSHPD, school design ground motions for OSA, CEQA 
reviews, scenario earthquakes, Alquist Priolo Special Studies Zones mapping, and retrofit controls for 
URMs, tilt-ups, etc. We will be doing at least three more scenario earthquakes, for San Bernardino, 
Rogers Creek, and North Coast. 

Q2. What percentage of your time do you spend on seismic hazard analysis efforts? 
What are your sources of funding? (1)** 

About 65 percent is spent on seismic hazards. Sources of funds include building fees, the State General 
Fund for Alquist-Priolo maps, NEHRP (FEMA-OES) and general funds for the scenario earthquakes, 
contracts with OSA and OSHPD. NEHRP funds make up about 20-25 percent of the seismic hazard 
analysis budget. 

Q3. Which of your seismic hazard analysis efforts are funded directly by the NEHRP? 
What percentage of your time is spent on NEHRP-funded efforts? (2)* 

Scenario earthquake studies, as well as some specific External Contract Program proposals that vary from 
year to year. Staff spends about 25 percent of time on NEHRP funded efforts. 

Q4. What specific types of data that you use in your hazard analyses are provided 
directly from NEHRP-funded work (e.g., recurrence intervals provided by 
trenching studies; seismicity catalogs provided by seismic networks)? (3)* 

The types of data depend on what projects we are working on. The seismic hazard ground motion maps 
use the Evernden algorithm for calculations, and seismicity catalogs and geologic maps, created in part 
by NEHRP and part in-house by CDMG. The OES work on scenario earthquakes uses raw seismicity 
data, but also building population and lifeline information from other sources. The CEPEC working 
group reports depend almost entirely on input such as short term prediction data from USGS-NEHRP 
sources. 

Q5. How easily available and retrievable are these NEHRP databases? Could they 
be made more easily available? If so, how? (4)* 

"Number in parentheses indicates number order of questions in Table 3.1 
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The situation needs to be improved, but we are making the necessary changes. This is not such a 
problem for the CDMG work, but we are going to a new GIS database. It is clear that we need to 
computerize the information more, so it can be handled and transmitted more easily. 

Q6. What additional information do you need that is not being produced by NEHRP 
or other researchers? (5)* 

The biggest need right now is for good ground motion maps. We are in the process of creating them at 
several different periods for the State. 

Q7. Do you believe there are important data or information that have been generated 
by NEHRP researchers that are not available to you? Are there data available 
in a form that is unusable to you? (6)* 

I think we know about almost all of the important data available. We do need to do a better job of 
communicating with the engineers, before they start using our data, and so we know what they are doing. 
There seems to be a lack of any institutional linkage with the practicing engineering community. 
Organizations like the USGS and SCEC are trying to help solve that problem, so at least it is recognized. 

Q8. What percentage of your organization's seismic hazard analysis work is 
performed in-house? What percentage is contracted out to others? (7)-* 

Very little is contracted out. We receive contracts funded by Federal money, less frequently by State 
money (OES, OSHPD, OSA). But we generally do the work in-house. We do contract out some 
structural engineering work on the Scenario Earthquake program. 

Q9. How are the results of your hazard analyses used, either within the NEHRP or 
for other purposes? (9)* 

Our situation is a bit unique, because many of our products are mandated by State law. The Alquist-
Priolo studies are used for siting buildings in areas of active faults. They are applied directly by OSA 
and OSHPD for schools and hospitals, and used by local jurisdictions for private buildings, per State laws 
and regulations. Informally, there is a wide distribution of our products for advisory purposes to the 
private sector and to local government emergency planners. 

Q10. Who makes decisions or recommendations regarding hazard mitigationfrom your 
analyses (this may include yourself and/or other groups)? What kinds of 
decisions are made? Do you serve as a consultant or expert witness for these 
decision makers? (10)* 

Local governments take the lead in local hazard zoning, special studies requirements, and acceptable 
mitigation measures. OSA and OSHPD make the decisions directly for schools and hospitals throughout 
the State. We serve as consultants in most situations, occasionally as expert witnesses, particularly in 
State hearings. 
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Q11. Do you see knowledge gaps between data collection/research findings and hazard 
analysis? Between hazard analysis and its application by decision-makers? (8)* 

In the technical area, we could use better analytical methods for generating probabilistic ground motion 
hazard maps, and instructions for their use in the building codes. We also need to better understand 
amplified ground motions and earthquake-triggered landslides. It would be good to have a well-validated 
model for simulating ground motions from wave propagation and soil condition information. We also 
need to incorporate the latest data into attenuation formulas. 

In the area of applying the hazard analysis information, we need more local governments to be staffed 
with earthquake professionals to help interpret the level of risk at local levels. This would be a big help 
to the consistency and uniformity of technical reviews. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

Paul Heigold, Illinois Geological Survey 
Urbana, Illinois 

Data Generator 
Interviewed by Bruce Clark 

Q1. What is the technical focus of your earthquake-related data collection or research 
activities? 

The study of neotectonic features (including sand blows and other evidence of liquefaction) as indicators 
of recent earthquake activity. The NEIC and Central Mississippi Valley database is used as a source of 
seismic data. 

Q2. What percentage of your time do you spend on these earthquake-related 
activities? What are your sources of funding? 

25 percent or more. He is the only person at IGS with rigorous academic training in seismology. 
Primary source of funds for the program is State General Revenue funds, a secondary source is from 
NEHRP external grants. 

Q3. Which of your earthquake-related activities are funded directly by the NEHRP? 
What percentage of your time is spent on NEHRP-funded efforts? 

About half of the neotectonic studies are funded by NEHRP. 

Q4. How are the data or information that you generate used in their final form -either 
within the NEHRP or to reduce earthquake hazards directly? 

Data are available in final form in NEHRP reports and National Meeting presentations; also in in-house 
publications, such as Seismicity of Illinois. They have a direct working relationship with the Illinois 
Emergency Management Agency (IEMA), state counterpart to FEMA. Primary use by EEMA is for 
public information. 

Q5. Who makes decisions or recommendations regarding hazard mitigation based on 
the data you generate (this may include yourself and/or other groups) ? Do you 
serve as a consultant or expert witness for these decision makers? 

EEMA, city and county planners, general public (whom he reaches through general interest talks, etc.). 
Building codes are not used often because there are no relevant risk maps, i.e., no intensity maps that 
take into account loose glacial soils. 

Q6. Do you feel that your research findings are being adequately utilized in hazard 
mitigation practice? Please explain. 

Not entirely. They know what they want to do, but haven't been able to execute it yet. They still need 
to put risk levels in perspective around the state. They need to approach the issue with integrity rather 

E.17 



that scaring people to death, as the recent Mississippi Valley prediction did. He was involved in damage 
control in that prediction effort, although the State Geologist (Leighton) took on a large part of that effort. 

Q7. In your opinion, are there any relevant technical issues that the NEHRP has not 
targeted? 

For the central Mississippi Valley, they need to fine-tune intensity maps, considering the influence of 
surficial sediments (liquefaction-prone units, character of sediments). IGS has the well data, and the 
stratigraphic detail to accomplish this, but there is no money. Methodologies are already developed. The 
local agencies could and would apply the information. 

Q8. Are there data or information of potential importance to the NEHRP that are not 
being developed or, if available, are not being utilized? 

Again, the most important information is the data for creating good intensity maps. The biggest impact 
would be to take the data we already have and apply it to these maps. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

Mary Ellen Hynes, U.S. Army Corps of Engineers 
Vicksburg, Mississippi 

July 27,1993 

Data Generator, Hazard Analyst, and End User 
Interviewed by Les Youd 

Do you classify yourself as (1) a researcher or data generator, (2) a hazard analyst, or (3) a 
designer, planner, or other end user of earthquake information. 

In formulating my answers to this questionnaire, I talked to several of my colleagues including, research 
program managers, seismologists, geotechnical engineers, etc. We fit into all three categories. That 
diversity is typical, however, for the range of work we do here the Waterways Experiment Station 
(WES). Our primary focus is research, but it is very definitely applied research. We provide guidance 
to our clients, Corps districts and other government agencies, to assist them with specialized problems 
that usually involves testing, analyses and design guidance. For earthquake problems, the state of the 
art is so poor, that almost any problem that comes to us is a research problem. So we perform work in 
all three categories, but our primary focus is research. 

Questions for Researchers and Data Generators 

Q1. What is the technical focus of your earthquake related research or data-collection 
activities? 

In my group, the primary research focus is dam safety. We also consider a variety of appurtenant 
hydraulic structures and have a secondary focus on navigational structures for both riverine and marine 
navigation. An important part of our research focus is the Corps of Engineers strong motion 
instrumentation program, which comprises the largest federally funded network of strong motion 
instruments in the nation. Most of these instruments are installed at major projects such as dams and 
water control structures. We have a cooperative agreement with USGS for operation of our network. 
We maintain the Corps and USGS instruments east of the Rocky Mountains, and they maintain the 
instruments west of the Rockies. In the past, they have also digitized and processed our analog records. 

Q2. What percentage of your time do you spend on these earthquake-related 
activities? What are your sources of funding? 

Because the focus of my group is earthquake engineering and seismology, virtually 100 percent of our 
effort is spent on earthquake activities. 

We are contributors to the NEHRP report, but we do not receive any NEHRP money. Our research 
funds come convincing other people that we can solve their problems. Our funds come primarily from 
federal agencies, but occasionally we may get some money from state agencies. Only in very rare 
circumstances would funding come from the private sector. Typically more than 60 percent of our funds 
come from DOD with other major sources being DOE, EPA. 
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Q3. Which of your earthquake-related activities are supported by NEHRP? What 
percentage of your time is spent on NEHRP-supported efforts? 

As noted above, we receive no money from NEHRP and thus spend no time on NEHRP efforts. 

Q4. How are the data or information that you develop used in their final form-either 
within NEHRP or for other purposes? 

With respect to our research work, we publish reports and make presentations at conferences, etc. 
Basically we follow the same routes that university professors use to transfer their results. For example, 
when we are funded to analyze data from our strong motion instrumentation program, we will prepare 
and publish a WES report which is publicly available from either WES or NTIS. In addition, we write 
manuals to provide design guidance and teach courses. 

Q5. In your area of expertise, who makes decisions or recommendations regarding 
hazard mitigation (this may include yourself and/or other groups) ? Do you serve 
as a consultant or expert adviser for other decision makers? 

We are part expert advisor; we are part decision maker; and we make recommendations. For example, 
for a seismic safety evaluation for a particular embankment dam safety project, we would act as research 
consultants to a district office. The study would include all the phases involved in a seismic stability 
evaluation for the dam, including determination of ground motions that should be used at the site, 
performance of field investigations to characterize materials at the site, performance of laboratory tests 
to develop dynamic soil properties, performance of various analyses to determine whether there is a 
liquefaction problem and what the possible embankment deformations might be and, finally, determine 
if catastrophic failure is possible and what would be the consequences. 

We would discuss and evaluate the results of the studies from ground motions through testing and 
analyses to conclusions about dam safety cooperatively with the district engineers and Corps of Engineers 
technical monitors from Washington, D.C. As the dam owner, the district then makes the decision, but 
we provide technical recommendations and the technical monitors provide additional technical 
recommendations and policy guidance. Commonly, the districts will also provide one or two outside 
expert consultants to provide peer review. The district personnel are usually very well informed and I 
find that our technical monitors are also well informed and have excellent technical perspective. Thus, 
the decisions are made in a very balanced manner with an effective amount of internal and external 
review. 

This procedure is typical for all major projects, particularly safety evaluations, for which we serve as 
research consultants. 

Q6. Do you feel that your research findings are being adequately utilized in hazard 
mitigation practice? Please explain. 

We are an applied research organization. Since we work so closely with our clients, we basically 
haven't done our job unless our work is applied. 
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Q7. In you opinion, are there any relevant technical issues that NEHRP has not 
targeted? 

Since I do not have a comprehensive picture of the entire NEHRP program, and specifically the area of 
seismic hazard assessment, I can't fully address this topic. 

Q8. Are there data or information of potential importance to NEHRP that are not 
being developed, or, if available, are not being utilized? 

We rely heavily on at past performance information. Since a large part of our work is empirical, 
performance information is critical to us. However, that information is difficult to get. First, we have 
to wait for an earthquake; then someone has to go out and get the data before conditions change or the 
effects are obliterated; then we have to put it together in a meaningful form so that it can be used in an 
empirical fashion. We need much more site-specific information at such case history site, which is 
generally very expensive information to retrieve. Collecting of pertinent site specific information usually 
requires drilling, sampling and testing. Time and expense to conduct such investigations usually exceed 
post-earthquake reconnaissance budgets, so that type of information is often neglected. Investigations 
following the 1971 San Fernando and 1989 Loma Prieta earthquakes are perhaps happy exceptions to this 
criticism. 

Question for Hazard Analysts 

Ql. What percentage of your time do you spend on seismic hazard analysis efforts? 
What are you sources of funding? 

As noted above, because the focus of my group is earthquake engineering and seismology, virtually 100 
percent of our effort is on earthquake activities. 

Q2. Which of your seismic hazard analysis efforts are supported by NEHRP? What 
percentage of your time is spent on NEHRP supported efforts? 

As noted above, we receive no funds from NEHRP. 

Q3. What are the specific types of data that you use in your hazard analyses that are 
provided directly by NEHRP? 

Very little of our seismic hazard data comes from NEHRP. Corps of Engineers policy requires that our 
high hazard structures, which are primarily dams, are designed using deterministic seismic hazard 
evaluation procedures. Thus, much of the recurrence or probabilistic data and hazard maps developed 
by NEHRP is not directly useful to us. For our seismic hazard evaluations, we use seismicity catalogs 
(very valuable to us) and strong-motion records. We obtain strong-motion records from a wide variety 
of sources. We use some of our own records, records from USGS, CSMIP and other U.S. sources, and 
we are rather well connected to a number of foreign countries. We'll search for and use any records that 
we think are applicable to our specific problems. Generally, we collect a number of pieces of information 
and then do our own syntheses and analyses to meet our design needs. 

In addition to reports from our strong-motion instrumentation program, we document our hazard analyses 
and make this information available to the public in the form of reports. 
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Q4. How easily available and retrievable are these information sources and 
databases? Could they be made more accessible or available? If so, how? 

We do have trouble getting information. Let's break information into categories of strong-motion records 
and field performance data. 

For strong-motion records, we would like to have a more accessible database that we can contact or call 
up and retrieve information electronically without the glitches that currently exist. At present, we work 
from floppy disks or magnetic tapes and we find severe compatibility problems, particularly when we are 
accessing records from different databases. So we'd like to have a database that is more easily 
retrievable, more uniform, and more user friendly. If you recall, that was one of the major 
recommendations of the "Nuttli" report prepared several years ago by the National Research Council 
Committee on Earthquake Engineering. Rapid release of records is not a burning issue to us. We 
usually look at a wide variety of records from many different sources, so one record may not be critical. 

We would like much more data on field performance. As I mentioned previously, there is a sparse 
amount of field performance data; greater efforts should be made to acquire this type of information. 

Q5. What additional information do you need that has not been produced by NEHRP 
or other researchers? 

I think NEHRP should not try to be all things to all people. Much of the information that I need is 
unlikely to be produced by NEHRP. I think that the current distribution of mission assignments helps 
keep us as federal agencies from duplicating each others work. NEHRP's primary focus seems to be on 
basic studies about earthquake processes and generated ground motions and, with respect to infrastructure, 
buildings and lifelines. The Federal Highway Administration has responsibility for bridges and roads. 
The Corps of Engineers and the Bureau of Reclamation have responsibility for dams, with the Corps 
having additional responsibility for flood control structures, navigational structures, etc. EPA has 
responsibility for waste disposal sites. 

Other than issues directly related to buildings and lifelines, NEHRP does not appear to devote sufficient 
funds to significantly improve geotechnical earthquake engineering. (The lifeline part of NEHRP, 
however, appears to be a small effort compared to the rest of the program.) That lack of attention may 
result from budget restraints, and the fact that there is plenty of work that needs to be done with respect 
to buildings and lifelines. If NEHRP continues to do the basic work on hazard studies, as they are now 
doing, I think we will all benefit. The Corps of Engineers certainly isn't funded to do that kind of work. 
Since our main interest is dams, and dams are beyond the primary focus of NEHRP (at least at this time), 
we don't see NEHRP directly solving our problems. 

Q6. Do you believe there are important data or information that have been generated 
by NEHRP researchers that are not available to you? Are there available data 
that are ineffectual because they are in a form that is unusable to you? 

We have already discussed strong-motions records and field performance data, so I will not repeat myself 
on these topics. Beyond that, I think that the communities of engineers, geologists, and seismologists 
are sufficiently tightly-knit and inter-connected that our scientists and engineers could probably find any 
pertinent existing information. 

E.22 



Q7. What percentage of seismic hazard analyses do you perform internally? What 
percentage are contracted to others? 

Our clients come to us for seismic hazard analyses. Typically we do most of the work, but some 
specialized efforts might be contracted to others in universities or private practice. I estimate that on 
average we would contract about 30%, and do the remaining 70% within the Corps. 

Q8. Do you see knowledge and implementation gaps between data collection/research 
findings and hazard analysis? Between hazard analysis and its application? 

Certainly knowledge and implementation gaps exist between data collection and research findings and 
their application. However, it is a long road from basic research to solving practical problems and it 
takes time and many types of players to develop tested and true design concepts. So, as long as we are 
doing research, I expect that there will always be a gap. Although it would be beneficial to narrow the 
gap more quickly, there may be detriments to pushing too hard in this direction. One detriment would 
be to get the players in the wrong positions. The goals and skills of researchers and end-users are very 
different. Those doing basic research or basic data collection usually have goals of improving the 
knowledge base or developing some improved model. Whereas, the users are usually people who are 
trying to fix some specific problem, such as an inadequate foundation, and their goals are to correct the 
problem as quickly as possible. These engineers may use design criteria that were developed from 
research, but he or she really doesn't care about advancing some mega-model or improving science. To 
narrow the implementation gap, I don't believe that the people who are good at doing the basic research 
should be asked to switch to applied research and implementation—is not what they are good at. We need 
the right people in the right positions all along the chain and then allow sufficient effort, time and 
experience for conversion of research findings into proven design criteria. 

Q9. How are the results of your hazard analyses used, either within NEHRP or for 
other purposes? 

I addressed this question previously. I don't have any additional comments. 

Q10. In your area of expertise, who makes decisions or recommendations regarding 
hazard mitigation (this may include yourself and/or other groups)? What kinds 
of decisions are made? Do you serve as a consultant or expert advisor for other 
decision makers? 

I noted before that our decisions are group efforts between the owner (one of the Corps districts for a 
dam), ourselves as research or analytical specialists, and our technical monitors from Corps headquarters. 
We strive for a decision that is in the best interest of our stockholders, the taxpayers. 

In answer to the second part of the question, yes, I and my colleagues often serve as expert 
advisor/consultants to other decision makers. 

Questions for End Users 

Ql. What earthquake related data and seismic hazard analyses do you use in your 
organization? How much of these data and analyses would you estimate come 
from studies supported by NEHRP? 

The comments given for Question 3 for Hazard Analysts apply to this question as well. 
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Q2. What is your opinion of the quality and reliability ofNEHRP-sponsored data and 
hazard analyses? 

Although my use of NEHRP data or analyses is limited, I generally feel that they are quite good. I do 
have concerns about various aspects of earthquake research, however, including some supported by 
NEHRP: 

1) I think that the emphasis on "expert opinion," statistics and risk analysis is getting out of hand. 
Something should be done in that arena to add more reality to ground-motion inferences coming 
from these studies. 

2) I would like to see a showdown of all the models to predict ground deformation. I look forward 
to seeing what comes out of the VELACS project, which is a step in that direction, but I feel that 
there will likely be need for many additional comparisons and verification tests for the many 
numerical models. Certainly we need such a showdown in the arena of dam safety. Because we 
are applying the results of numerical models to help us devise remediation designs for dams, 
verification of models is very important to us. A lot of taxpayers' money has gone into the 
development of these models and a lot more taxpayer's money will be spent by various agencies 
to buy, apply and maintain these models. We are having success by working closely with Professor 
Liam Finn in running his TARA model, and we feel that this work has led to substantial savings on 
remediation of our dams. But that is only because we have invested about 15 year's worth of time 
on centrifuge testing and working extremely closely with Professor Finn to verify and in some 
instances, revise the model. That experience is very different than just buying a model off the shelf 
with little experience or verification record. One of the difficulties in having a showdown is that 
many of the models are proprietary and most owners of models have no intention of giving me or 
someone else the code to conduct independent tests. What I would really like to find out is what 
each model is good at? What it is poor at? What makes it easy to use? And how can I interpret 
the results?" 

Q3. How easily available, retrievable and useful are the NEHRP databases and 
hazard analyses? Could they be made more easily available? 

Again, I have already answered this question. 

Q4. What additional information do you need that has not been produced by NEHRP 
or other researchers? 

Our wish list here is long: 

1) We want a better way of predicting earthquakes: We want to know, within a few days, when one 
will occur. We want to know where, within a few tens of kilometers, one will occur. We need to 
know how big, within a half an order of magnitude. If we could get to the point where we can 
predict earthquakes, based on physical processes, that would be a valuable contribution. That ability 
is the single-most important achievement that could come out of NEHRP in the long run. Our 
biggest uncertainty in any earthquake engineering problem is the earthquake. 

2) We want better methodology for determining the residual strength of liquefiable silts, sands and 
gravels. NEHRP apparently hasn't targeted residual strength as a high-priority need. Residual 
strength is one of our biggest information black holes right now. We can't reliably predict the 
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residual strength, nor the stress strain behavior of the material as it approaches or leaves a residual 
strength condition. 

3) We need better criteria for predicting load capacities for foundations, both shallow and deep. 
Another big black hole for the profession is the load capacity and behavior of pile foundations 
subject to dynamic loading, particularly foundations that will experience liquefaction and lateral 
deformation. There are some beautiful pictures from Japan that show what happens to a pile 
foundation when the material around it liquefies and deforms, but there is not much data for 
developing criteria to prevent that type of damage to a pile foundation. We don't have adequate 
dynamic design procedures. In fact, our profession doesn't even have adequately accurate 
procedures for static loading of pile foundations, let alone dynamic loading. 

4) One of our biggest problems in performing seismic stability evaluations within budget constraints 
is allocating enough money to conduct adequate site investigations. The message here is that we 
need to develop procedures to get site-characterization information more quickly, more accurately, 
more inexpensively, and in three dimensions. We need to define the site-stratigraphy; we need to 
define the dynamic properties of the materials within those strata; we need to know the pore pressure 
generation characteristics; we need to know the stress-strain characteristics; we need to know the 
residual strength characteristics and how the ground is going to deform. That is a big gap for the 
Corps, NEHRP or others to try to fill. 

5) At present, there is not a single dam that has been remediated that has been fully proof tested. We 
haven't done nearly enough work to look at the behavior of remediated sections. We haven't done 
enough numerical work to understand interactions in remediated areas. We don't have enough data 
to proof test our remediation techniques. When we are not sure of our effectiveness, to assure 
safety, we err on the side of conservatism and that costs money, perhaps a lot of money (maybe 
millions of dollars) that we probably don't really need to spend. But since we're working with 
public safety issues, we have no choice. 

Q5. Do you believe there are important data or other information that have been 
generated by NEHRP researchers that would be useful to you, but are not 
available to you? Are there data available in a form that is unusable to you? 

I have adequately commented on this issue in previous answers. 

Q6. What percentage of your earthquake-related data or analyses needs are met with 
in-house capabilities? What percentage is contracted out to others? 

I have also adequately commented on this question in previous discussions. 

Q7. Do you make decisions or recommendations regarding hazard mitigation ? If so, 
what lands? If not, where are these decisions made? 

This issue has also been adequately discussed in previous answers. 

Q8. Do you see knowledge and implementation gaps between NEHRP-sponsored data 
collection and hazard analyses and those products that you use? 

I also believe that this issue has been adequately discussed in previous answers. 
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Final comments: as a summary, give your opinion on the following questions. 

1. What has NEHRP done well ? What research, products or accomplishments have 
led to significant earthquake hazard reduaion? 

I do not have a comprehensive or detailed picture of the NEHRP program, but I will offer a few 
comments from my perspective. It seems to me that NEHRP has made a valuable contribution to the 
development of seismic provisions for building codes. The work on seismic hazard maps is probably 
very useful for the more conventional forms of construction across the country. The basic research in 
seismology seems to have paid off in terms of better understanding of tectonic processes, earthquake 
sources and related seismic issues. Funding the best and brightest ideas, as done by NSF and USGS, is 
essential. In terms of criticism, I don't see how someone like Iben Browning could predict an earthquake 
in the midwest, and NEHRP not defuse the prediction. It seems that many emergency response folks may 
have prematurely jumped on the band wagon in that instance. As a consequence, you get people in 
Vicksburg, MS panicked into buying earthquake insurance for their houses. Is this really the informed 
response by the public that we are seeking? 

2. What NEHRP data, research, or other information have been compiled that could 
be more effectively applied to reduce hazards? What should be done to improve 
the utilization of products that have already been developed? 

I will just reiterate that you can't ask the people who are really good at basic research to also be really 
good at applied research, development, demonstration, and implementation. You need to pay them to 
do what they do best. 

3. What are the major data, information, or implementation gaps that need to be 
filled to achieve greater earthquake hazard reduction? List some high-priority 
gaps or needs that you feel should be pursued or emphasized to meet the 
objectives of the program. 

I summarized my thoughts on this issue for Question 2 for Designers, Planners and other End Users, as 
listed above. 

4. Additional comments. 

I think that there could be some beneficial changes in NEHRP. I heard the report given at the National 
Earthquake Conference in Memphis by the chairman of the NEHRP Advisory Committee, George 
Bernstein. His comments in general made a lot of sense. I agree with the need to re-evaluate the 
priorities of NEHRP. However, I would not like to see NEHRP sacrifice the basic research component, 
which seems to be its current focus, in order to put all of its efforts into applied research and 
implementation. 

We at the Corps of Engineers do not do a lot of basic research. Thus, we rely on other programs such 
as NEHRP to fund the bright ideas. Not all of those ideas will produce important new information or 
methodologies, but some do, and we need these new ideas. Not all bright ideas can be applied the next 
year; in fact there is danger in doing so. We need to give these new developments time for maturation, 
trial and testing, and then use demonstration projects, etc., to develop the new ideas into practical 
methods for implementation. For some design criteria, these processes have taken decades to reach 
fulfillment. So, again, we shouldn't put all of the money into implementation. 
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Since the Corps and several other non-NEHRP agencies have a history of success in conducting focused 
research programs, NEHRP might consider working more closely with others to improve implementation 
of basic research. We do have to be careful in our research efforts that we achieve synergism without 
duplicating mission areas. Once congress perceives that we have duplicated missions, they will likely 
pull the funding from one or both of our programs. None of us wants that to happen. Thus, we need 
to do more to develop coordination. 

As manager of a new Corps research program for earthquake engineering, I devote considerable effort 
to achieving coordination. Relative to water control structures, there is an interagency federal research 
coordination conference held every other year. All of the interested federal program managers go to that 
conference. A report from that conference goes to congress to show our research needs and also show 
how we cooperate to avoid duplication. Each year, NSF provides me with a list of projects they are 
funding in the earthquake area. The USGS annually provides a document describing their expenditures 
for earthquake studies. I have also attended NCEER program planning meetings so that I can coordinate 
our efforts with NCEER. I am a member of the Highway Seismic Safety Research Council, so that keeps 
me abreast of federal highways research. We also participate in UJNR activities which includes many 
federal agencies such as the Corps of Engineers, NIST, USGS, DOE, FHWA, NSF and others. We use 
UJNR as another forum to compare and coordinate programs. We do not currently sit in on NEHRP 
meetings, so we do need a better path to coordinate our applied research program with overall research 
in NEHRP (beyond that in the other meetings). 

Finally, let me list some of my colleagues' comments, whom I shall leave anonymous. 

One colleague says he finds it hard to assess the benefits of NEHRP research because it is not always 
clear which products he uses or reads come from NEHRP; in this instance, maybe publicity is part of 
the problem. 

Another colleague comments that in the past 5 years he hasn't seen any difference in geotechnical practice 
in the Corps of Engineers or in any of the major geotechnical consulting firms as a result of NEHRP 
research. He just doesn't see anything that NEHRP has done in the past 5 years that directly affects our 
areas of geotechnical engineering practice. 

All of my colleagues felt that NEHRP should continue working in the political process with codes. But 
because the Corps doesn't use these codes, that part of NEHRP's research doesn't affect our projects. 
We do not use NEHRP codes because we have our own policies and manuals that guide our applications. 
Codes are a useful tool for more conventional facilities, but most of our work pertains to critical 
facilities. 

It would be nice to see more focused research projects like VELACS. Another good example of focused 
research was the re-evaluation of the Lower San Fernando Dam. These types of focused efforts, 
however, are applicable only to areas of research that are sufficiently mature that promising joint 
verification efforts can be identified. 

Another colleague said, "don't expect too much from basic research." We just have to fund bright ideas 
and enthusiasm; some will give good results while others may need to go back on the shelf. 

Another respondent noted that to develop a rational earthquake research and mitigation program, NEHRP 
might start by examining important consequences of earthquakes on constructed works, and then working 
back to determine what investments are needed to reduce that damage and loss of lives. One could also 
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measure the effectiveness of the program by similarly determining the marginal returns of the program 
in terms of loss reduction per unit of investment. 

For example, one of the- very damaging consequences of earthquakes has been fire ignitions. Has 
NEHRP given adequate attention to development of aggressive and effective fire fighting procedures and 
preparedness? 

Another example is communications. The first need after a disaster strikes is communications; what 
research is NEHRP doing in communications? The next most important need is water supply. Other 
needs are shelter, security, etc. It is not clear what improvements NEHRP is making in these areas. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

Robert A. Page, U.S. Geological Survey 
Menlo Park, California 

July 27,1993 

Data Generator 
Interviewed by Les Youd 

Do you classify yourself as (1) a researcher or data generator, (2) a hazard analyst, or (3) a 
designer, planner, or other end user of earthquake information. 

I fit into the category of a researcher. 

Questions for Researchers and Data Generators 

Q. 1. What is the technical focus of your earthquake related research or data-collection 
activities? 

There are two thrusts to my technical work: The first thrust focuses on the earthquake framework of 
southern Alaska. The second thrust relates to my general involvement in earthquake hazard assessment 
strategies and methodologies. 

Q.2. What percentage of your time do you spend on these earthquake-related 
activities? What are your sources of funding? 

Currently, about half. Over the past several years, my time has been split among NEHRP, the USGS 
Volcano Hazards Program, and the USGS Deep Continental Studies Program. 

In the past couple of years, I have not spent much time on administrative tasks. 

Q.3. Which of your earthquake-related activities are supported by NEHRP? What 
. percentage of your time is spent on NEHRP-supported efforts? 

For tectonic-related earthquake studies, I am supported entirely by NEHRP. However, for volcano-
related earthquake studies, I am supported by the Volcano Hazard Program. 

Q .4. How are the data or information that you develop used in their final form—either 
within NEHRP or for other purposes? 

There are several paths through which results of my studies get used: 1) Some results have been directly 
applied in engineering studies for major projects, such as the Alaska Pipeline. 2) Results from my studies 
also are used in preparation of earthquake risk maps. Specifically, results from my studies have been 
used to aid definition of earthquake source zones and levels of seismic activity within those zones. 3) 
Some information from my studies makes its way into public education. 4) Other information is used 
to advise government officials at various levels about potential earthquake and volcanic activity during 
volcanic and seismic crises. 
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Q.5. In your area of expertise, who makes decisions or recommendations regarding 
hazard mitigation (this may include yourself and/or other groups)? Do you serve 
as a consultant or expert adviser for other decision makers? 

I do not directly make decisions or recommendations for hazard mitigation. Information I develop, 
however, is used by regulatory bodies at different levels, from federal regulatory agencies to local boards, 
in their decision-making processes. Information that I have produced is also used by engineers, 
geologists, engineering seismologists, etc., in making recommendations for specific projects. 

I sometimes serve as a consultant or expert advisor to regulatory bodies as noted above. I may also give 
advice to state and local governmental agencies. Investigating Alaska, but living in California, I am more 
removed from users of our data than, are USGS researchers in California. The latter scientists seem to 
have more opportunities and more direct involvement with users than I do. We have taken specific steps 
in the past year to increase the involvement of our project personnel in Alaska. One of those steps was 
the transfer of John Lahr from California to Fairbanks, where we have a cooperative seismic monitoring 
effort with seismologists at the University of Alaska. His presence in Alaska will facilitate involvement 
with local users. As a second step, we moved our seismic recording facilities from Palmer to Fairbanks, 
where we can work more closely with the seismologists at the University of Alaska. Both groups operate 
seismic instruments around the state and cooperation will be beneficial to both programs. 

We have co-located strong motion accelerometers with high gain instruments at several stations in Alaska, 
primarily in areas where large earthquakes are expected, such as the Yakataga seismic gap. The 
acquisition of strong motion records, particularly for large subduction-zone earthquakes, would fill an 
important research need as well as provide more opportunities for interaction with local users, such as 
the engineering community. 

Q.6. Do you feel that your research findings are being adequately utilized in hazard 
mitigationpraaice? Please explain. 

Because of my remoteness from Alaska, I'm not sure that I am completely cognizant of how our 
information is or is not being used. I suspect, however, that the information is not being used as much 
as would be ideal. That lack of use may be in part because we have not adequately summarized results 
from our earthquake research and made them as readily available and usable as we could. Another 
impediment to researchers taking time to target results to specific users is that present culture provides 
more incentives and rewards for new research than for synthesizing and developing existing information 
to make it more available and useful to end-users. 

Q.7. In you opinion, are there any relevant technical issues that NEHRP has not 
targeted? 

In the are of earth sciences, the NEHRP addresses practically all the technical issues. One particular 
technical issue, however, that has not been targeted because of cost considerations is deep fault zone 
drilling and placement of instruments to directly monitor faulting processes. This monitoring is needed 
to develop physical knowledge of seismogenic process in the source zone of an earthquake—what happens 
to the pore fluid, what stress changes occur, etc. Much progress has been made with data collected from 
surface instruments, but at some time we are going to have to drill and make measurements in the source 
zone to completely define the processes involved in fault rupture. 
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Q.8. Are.there data or information of potential importance to NEHRP that are not 
being developed, or, if available, are not being utilized? 

I think there are. In Alaska, for example, we are sorely lacking information on recurrence rates for 
moderate to great earthquakes. George Plafker and others continue to study the Prince William Sound 
area and we are gaining some data there, but there are other important faults, like the Castle Mountain 
fault near Anchorage, where we have little information. We also don't have near-source strong motion 
records from major subduction zone earthquakes. In the past few years, we have made significant 
progress by recording near-field motions from moderate to large events, but there is still a major gap in 
our dataset for great subduction zone events. Also, we need to expand hazards assessments in terms of 
integrated studies of all the various types of earthquake hazards on a regional basis. In this respect, we 
haven't made much progress in some important urban areas, such as the Anchorage region. But because 
of limited resources, the priorities of the program so far have not emphasized these areas. 

Final Comments: In summary, give your opinion on the following questions. 

1. What has NEHRP done well? What research, produas or accomplishments have led 
to significant earthquake hazard reduction? 

I believe that NEHRP has done well in the following areas. 1) In terms of risk maps, the NEHRP efforts 
have led to development of better capabilities for estimating ground motions for various sized 
earthquakes, liquefaction hazards, etc. 2) I believe NEHRP research has lead to important new 
understanding of, and ability to predict, amplification of ground shaking by local geologic conditions at 
a site. This important advancement is having major impact on building codes, etc. 3) In California, we 
have developed an emerging capability to make meaningful statements about earthquake probabilities for 
intervals of a few decades. These statements are focusing public attention on the earthquake problem in 
a way that allows more direct use of the data in decision making, such as in financial decisions. I feel 
very good about this progress and its results in California. 4) Progress is incremental; we always seem 
to move forward. For example, ten years ago most big companies were not incorporating earthquake 
hazards into corporate decisions. That situation has changed-now many companies are taking steps to 
reduce earthquake hazards to their facilities. 5) There are other accomplishments, like defining the 
possibility of major subduction zone earthquakes in the Pacific Northwest. That accomplishment has 
certainly caused engineers and other users or NEHRP data to re-evaluate their whole approach to 
earthquake hazards in that region. 6) The recognition of buried thrusts as an earthquake source in 
California has led to a major improvement in the definition of the earthquake sources zones. 7) The 
whole area of advancement of seismic zonation techniques and strategies has provided a means for better 
defining earthquake hazards for a multitude of users. This advancement positions us to move into the 
question of earthquake insurance with rates structured to reflect different degrees of risk. 

2. What NEHRP data, research, or other information have been compiled that could be 
more effectively applied to reduce hazards? What should be done to improve the 
utilization of produas that have already been developed? 

It takes time to verify and distill earthquake information and to educate people to properly use it. In this 
regard, I don't think that the Bernstein report was looking at application of information on a sufficiently 
long time scale. For example, consider site amplification effects. Look how long it has taken to develop 
and verify concepts and then effectively integrate that knowledge into improved building codes, etc. 
Although data or information may be available, it takes time to distill that information into practical 
mitigative measures. 
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In order to expedite transfer and use of data, the USGS is encouraging researchers to become involved 
in communicating results directly to users. For example, in evaluating performance, USGS scientists now 
receive recognition for their personal involvement in outreach to users in addition to writing journal 
articles. Also, the USGS has directed more of its NEHRP efforts to urban regions where the exposure 
to potential earthquake losses are greatest. 

The NEHRP agencies should stimulate the creation of earthquake information resource centers and easily 
accessible databases in high-risk metropolitan regions throughout the nation. The compiled information 
would include earthquake occurrence and potential, earthquake hazard maps and associated background 
data, and information on reducing earthquake risk. 

3. What are the major data, information, or implementation gaps that need to be filled to 
achieve greater earthquake hazard reduaion? List some high-priority gaps or needs 
that you feel should be pursued or emphasized to meet the objectives of the program. 

1) A base of earthquake recurrence information has been developed for most of the major fault 
structures in California; however, such information of this type is needed in regions other than 
California, as well as for many secondary faults in California. 

2) More attention needs to be directed toward evaluating and predicting earthquake-related ground 
failure and deformation. 

3) The origin of earthquakes east of the Rocky Mountains, outside the New Madrid seismic zone, needs 
additional research to define and understand earthquake sources and processes that part of the nation. 

4) Earthquake prediction remains elusive, but the subject should continue to be pursued at a moderate 
level. 

5) Nationwide, there is still much that needs to be done to understand the earthquake framework. In 
California, we understand the framework pretty well. But in places like Alaska and the central and 
eastern United States, we don't have reliable models for quantification of earthquake processes. 

6) We need to modernize seismic instrumentation. Many of our instruments are more than 20 years 
old and are of low fidelity and reliability. These devices should be upgraded to modern digital units. 
Currently, there isn't enough money in the program to make much progress in this area, but the 
need must be acknowledged. 

7) Integrated instrumental studies of site and building response are needed. Such studies require 
enough instruments to discover what is happening to both the site and to the building. 

8) Real-time earthquake warning systems should be pursued. In places like California, active faults 
could be instrumented in such a way that we could give a few seconds warning before major strong 
shaking strikes a community or critical facility. That brief warning would allow quick emergency 
actions to be taken. 

9) Public education should developed to a level where people feel comfortable in making responsible 
decisions with respect to hazard mitigation and acceptance of risk. 
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4. Additional comments. 

None. 
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NEHRP ASSESSMENT PROJECT INTERVIEW 

Maurice S. Power, Geomatrix Consultants, Inc. 
San Francisco, California 

July 27, 1993 

Hazard Analyst 
Interviewed by Kevin Coppersmith 

Ql. What percentage of your time do you spend on seismic hazard analysis efforts? 
What are your sources of funding? 

About 40% of time (100% of non-administrative time) is spent on earthquake-related activities. Funding 
is from: Federal government agencies (incl. COE, FHWA, USGS/NEHRP) - 50%; State and regional 
government agencies (incl. Caltrans and EBMUD) - 30%; private - 20%. 

Q2. Which of your seismic hazard analysis efforts are supported by the NEHRP? 
What percentage of your time is spent on NEHRP-supported efforts? 

Current projects with some NEHRP-funding include: Applied Technology Council studies on (1) how to 
transfer information from USGS into the design professions (includes geotech. engineering practice) and 
(2) seismic rehabilitation of existing buildings. NEHRP-funded projects in previous years included 
liquefaction susceptibility assessments in the San Diego and San Jose urban areas, and a regional 
probabilistic ground motion analysis for the Wasatch Front, Utah. On average, 10 to 15% of (non-
admin.) time is NEHRP-funded. 

Q3. What are the specific types of data that you use in your hazard analysis that are 
provided direaly by NEHRP? (e.g., recurrence intervals provided by trenching 
studies; seismicity catalogs provided by seismic networks). 

Data on fault characteristics, seismicity data, ground motion data, attenuation relationships, geologic maps 
(incl. Quaternary mapping), etc. 

Q4. How easily available and retrievable are these NEHRP databases? Could they 
be made more easily available? If so, how? 

Databases generally are available to those who know what they are looking for; active participation in 
the scientific community results in awareness of relevant studies. Data are obtained from open-file 
reports and publications. Several methods could be used to make data more readily available: (1) open-
file all contractor reports; (2) create indexes; (3) prepare synthesis (compilation) studies that are map-
based and/or summarize data available on particular subjects (e.g., slip rates). Also, a means for 
providing timely access to new data sets is needed, as the time lag between data collection and publication 
or open-filing precludes some data being used in a timely manner. 
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Q5. What additional information do you need that has not been produced by NEHRP 
or other researchers? 

Quaternary geology mapping is essential to urban area hazard mapping. Map-based soil data and 
groundwater data, as well as Quaternary geology data, would be very useful for liquefaction analysis. 
A general repository for data would be helpful. 

Q6. Do you believe there are important data or information that have been generated 
by NEHRP researchers that are not available to you? Are there data available 
in a form that is unusable to you? 

Research reports are the most useful source of information. Since NEHRP contractor reports are not 
routinely open-filed, obtaining copies of these reports can be difficult. Articles published in journals and 
conference proceedings typically summarize only study results and do not include the raw data. 

Q7. What percentage of seismic hazard analyses do you perform internally? What 
percentage is contracted out to others? 

95% of analyses are performed internally; contractors provide some specific expertise. 

Q8. Do you see knowledge gaps between data collection/research findings, and 
hazard analysis? Between hazard analysis and its application? 

Gaps between data collection and hazard analysis: analysts may be unaware or relevant data unless they 
are very active in the scientific community (i.e., identifying and obtaining relevant data may be difficult). 
Gaps between hazard analysis and its application: applications are not strongly emphasized, and some 
users may not know what to do with hazard products/maps. Application may be related to the level of 
interest (from publicity, etc.) in a potentially affected community and to the effort to interact with the 
user. 

Q9. How are the results of your hazard analyses used, either within the NEHRP or 
for other purposes? 

Specific project examples: San Jose liquefaction study — susceptibility maps are filed in City offices and 
are reviewed as part of the grading permit process; San Diego liquefaction study — increased awareness 
of hazard resulted in enactment of building code provisions for requiring liquefaction studies. The 
probabilistic ground motion analysis for the Wasatch Front was used to provide the technical basis for 
a proposed upgrade to UBC Seismic Zone 4 (i.e., translation of a hazard product into a needed 
application) and also for proposed changes to national seismic hazard (ground motion) maps. 

Q10. In your area of expertise, who makes decisions or recommendations regarding 
hazard mitigation (this may include yourself and/or other groups)? What kinds 
of decisions are made? Do you serve as a consultant or expert witness for other 
decision makers? 

Serves in an advisory role to facility owners; owners are responsible for implementing mitigation 
measures by accepting or rejecting recommendations. Site-specific spectra may be used directly for new 
design decisions and for design checks. 
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APPENDIX E.2 
BUILT ENVIRONMENT 

APPENDIX E.2.1 
QUESTIONNAIRE RESULTS SUMMARY 

Building Owners 

1. What type of facilities does your organization operate? 

1 lifeline: type TVA 
2 industrial structure 
5 commercial and/or office 

2. In what geographic areas are your facilities located? 

2 West coast 
1 Central U.S. 
5 South east 
1 North east 

Please indicate seismic zones per local building codes, if known: 

3 UBC 
l_BOCA 
1 _ SBCCI 
1 Other: All 

3. How much of threat do you think a major earthquake is to your facilities? 

4 a very real threat 
2 somewhat of a threat 

not much of a threat 
not sure 

4. Do you consider the earthquake hazard to be less of an issue for your facilities than other natural 
or manmade hazards? 

2 yes 4 no 

If yes, what other hazards? 

Hurricane: 2. Fire: 1 

5. What are the earthquake performance objectives for your operating facilities? Check all that apply. 

6 life safety 
3 property loss prevention 
4 maintain functionality 
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Comments? 

Will earthquake performance objectives be more stringent for new construction in the future? 

3 yes 2 no 

If yes, please describe. 

More data is needed about functionality 

6. Has your organization ever had its facilities evaluated for seismic resistance by an engineer? 

5 yes 1 no 

If no, have such evaluations been considered? 

yes 1 no 

7. Has your organization ever performed retrofit or replacement of facilities to improve seismic 
resistance? 

5 yes 1 no 

if yes, please describe. 

New office seismically designed (1): retrofit (1): upgrade (3) 

8. What standards, codes, or methodology will be used as the basis for earthquake design of new 
facilities? 

Existing code (4): NEHRP provisions (11: previous data and technical profession (I) 

9. Has your organization been planning and preparing for earthquakes? 

4 yes 2 no 

If yes, what specific actions has your organization taken to mitigate the effects of earthquakes, and 
over what period of time have these actions been taken? 

10. Does your organization have a written safety plan that considers earthquakes? 

3 yes 3 no 



11. In your professional planning and design regarding natural hazards risk reduction, do you rank 
earthquake resistant design as (Circle one): 

4 very important 
2 somewhat important 

not important 

12. Does your organization perform earthquake safety drills? 

1 yes 5 no 

If yes, how is the earthquake damage scenario developed and by whom? 

Planner 

13. Has your organization used any government publications or training programs in its earthquake 
mitigation efforts? 

3 yes, specify military (11: NEHRP provisions (21 
3 no 

14. From which federal or state government agencies, if any, has your organization received assistance 
for earthquake mitigation? 

What type of assistance was provided? 

On the average, how many workshops, seminars, or conferences per year have been attended by 
your staff for the purpose of continuing education in seismic hazard mitigation? 

1. 3. 3. 4 national 
1.5 state 

What other resources has your company used in its earthquake planning (e.g., university research, 
professional papers, etc.)? 

Technical and professional associations (41: USGS (21: CUSEC (21: professional papers (21 

17. Does your organization have earthquake insurance? 

3 yes 3 no 
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If not, why? 

18. Why do you believe that earthquake preparedness through earthquake-resistant design and 
appropriate site planning is an important objective to achieve on a national level? 

Life safety, loss, and functionality 

19. From your perspective, are seismic planning and design issues adequately covered in earthquake 
engineering publications and other professional magazines and technical journals for you and/or your 
firm to be aware of the latest developments in science and technology relative to earthquake-resistant 
design? (Check one) 

1 very well 
3 somewhat well 
2 not at all 

20. Please provide any comments concerning your needs that you feel may be useful to this study. 

Lifelines technical information is lacking 
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QUESTIONNAIRE RESULTS SUMMARY 
Designers and Consultants 

1. In what geographic areas are your designed structures located? 

15 West coast 
7 Central U.S. 
13 South east 
8 Northeast 

Please indicate seismic zones per local building codes, if known: 

16 UBC 
8 _ BOCA 
5 SBCCI 
3 Other military. AASHTO 

2. How much of threat do you think a major earthquake is to your designed structures? 

19 a very real threat 
8 somewhat of a threat 
2 not much of a threat 
— not sure 

3. Do you consider the earthquake hazard to be less of an issue for your designed structures than other 
natural or manmade hazards? 

11 yes 14 no 

If yes, what other hazards? 

Wind, flood, fire 

4. What are the earthquake performance objectives for your designed structures? 

24 life safety 
13 property loss prevention 

15 maintain functionality 

Comments? 

Design directed by owner 

Will earthquake performance objectives be more stringent for new construction in the future? 

18 yes 8 no 
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If yes, please describe. 

Better performance criteria, prevent property loss 

5. What standards, codes, or methodology will be used as the basis for earthquake design of new 
facilities? 

Current building code 

6. In your professional planning and design regarding natural hazards risk reduction, do you rank 
earthquake resistant design as (Circle one): 

21 very important 
4 somewhat important 
— not important 

7. Has your organization used any government publications or training programs in its earthquake 
mitigation efforts? 

16 Yes, specify NEHRP provisions, military guides 
9 no 

8. From which federal or state government agencies, if any, has your organization received assistance 
for earthquake mitigation? 

Most listed a few times 

What type of assistance was provided? 

Guides, software, funding, etc. 

9. On the average, how many workshops, seminars, or conferences per year have been attended by 
your staff for the purpose of continuing education in seismic hazard mitigation? 

19 National sponsorship Have attended one or more per year 
14 state sponsorship 

10. What other resources has your company used in its earthquake planning (e.g., university research, 
professional papers, etc.)? 

ATC. consultants, technical literature 
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11. Why do you believe that earthquake preparedness through earthquake-resistant design and 
appropriate site planning is an important objective to achieve on a national level? 

Loss of life (161. threat of loss (121. functionality (51. 
consistent national approach (11 

12. Should earthquake hazards reduction and seismic safety planning and design issues and concerns be 
included as a part of State Board Professional Licensing Examinations? 

25 yes — no 

13. From your perspective, are seismic planning and design issues adequately covered in earthquake 
engineering publications and other professional magazines and technical journals for you and/or your 
firm to be aware of the latest developments in science and technology relative to earthquake-resistant 
design? (Check one) 

7 very well 
14 somewhat well 
4 not at all 

14. Has your organization or firm completed (or been involved in any seismic repair, retrofit, or 
rehabilitation of existing buildings to improve their earthquake resistance? 

20 yes 5 no 

If yes, please give a brief description. 

Strengthening, retrofit, vulnerability analysis 

15. Did your college/university education include any course work in seismic design for building and/or 
construction? 

14 yes 11 no 

If yes, at what level, e.g., undergraduate or graduate? 

Undergraduate (71. graduate (71 

16. Please provide any comments that represent your needs for providing improved seismic designs. 

Structural response (41: Code improvements (31: Education (21: 
Site specific information (41: Standards for rehabilitation (21: 
Joint accommodation of wind/e.g. (31: Dynamic Analysis (21: 
Guidance for achieving performance (31: Continuing education (21 
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QUESTIONNAIRE RESULTS SUMMARY 
Lifeline Engineers and Operators 

1. What type of lifeline system(s) does your organization operate? 

7 Communications 2 Electric Power 2 Natural gas 
3 Oil-Pipeline 7 Highway 1 Port/Harbor 

Airport 8 Water 4 Sewage 

2. In what geographic areas are your facilities located? 

15 West Coast 5 Central U.S. 7 Southeast 
L_ Northeast States: All. 13. 6. 5. 3. 1 (7 timesl: 14 no response 

Please indicate local building codes, if known: 

UBC: 15 BOCA:_3 SBCCI: _ 3 Other: AASHTO: 3: NRC: 2 

3. How much of threat is a major earthquake to your facilities? 

17 a very real threat 7 somewhat of a threat 
2 not much of a threat not sure 

4. Does your organization consider the earthquake hazard to be less of an issue for your facilities than 
other natural or manmade hazards? 

10 yes 16 no 

If yes, what other hazards? Flood: 6: hurricane/tornado: 3: fire: 2: volcanism: 2: 

construction: 2: landslide: 1 

5. What are the earthquake performance objectives for your operating facilities? (Check all that apply) 

23 life safety 21 property loss prevention 
26 maintain functionality 

Comments: Maintain service 

Will earthquake performance requirements be increased for new construction in the future? 

16 yes 10 no 

If yes, please describe: Meet current requirements: 10: exceed current to maintain service 
dependent on cost: 3: achieve desired performance: 1 



6. Has your organization ever had its facilities evaluated for seismic resistance by an engineer? 

22 yes 4 no 

If no, have such evaluations been considered? 

3 yes 1 no 

7. Has your organization ever performed retrofit or replacement of facilities to improve seismic 
resistance? 

22 yes 4 no 

If yes, please describe: Retrofit: 16: improve performance: 3 

8. What standards, codes, or methodology will be used as the basis for earthquake design of new 
facilities in the future? 

Building code: 10: technical associations: 12: NEHRP: 1 

9. What specific actions has your organization taken to mitigate the effects of earthquakes, and over 
what period of time have these actions been taken? 

Seismic assessment: 5: retrofit: 5: brace/tie down: 3: response training: 3: 

replacement: 2 

10. Does your organization have a written emergency plan that considers earthquakes? 

22 yes 4 no 

11. In the overall safety planning of your company, how important is planning for earthquakes? 

14 very important 9 somewhat important 

3 not important 

12. Does your organization perform earthquake response drills? 

11 yes 15 no 

If yes, how is the earthquake damage scenario developed? 

Scenario event: 3: exercise: 3 
13. Has your organization made use of any government publications or training programs in its 

earthquake mitigation efforts? 

17 yes 7 no 
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If yes, please specify: FEMA publication: 10: workshop/training: 6: 
FHWA: 6: military: 1: NEHRP: 2 

14. From which government agencies, universities, or professional associations has your organization 
received assistance for earthquake mitigation? 

FEMA: 7: ASCE/AIA: 6: technical associations: 9: USGS: 5: NCEER. EERI. COSEC: 4 

What type of assistance was provided? 

Review: 6: funding: 5: training: 4; information: 3 

15. On the average, how many workshops, seminars, or conferences per year have been attended by 
your staff for the purpose of education in seismic hazard mitigation? 

national sponsorship: 15 state sponsorship: 10 

16. What other resources has your company used in its earthquake planning (e.g., university research, 
professional papers, etc.)? 

Other agencies: 5: university: 5: consultants: 4: EERI. ATC. ASCE: 4 

17. Does your organization have earthquake insurance? 

13 yes 13 no 

If no, why not? Self-insured: government agency 

18. Why does your organization believe that earthquake preparedness through earthquake-resistant design 
and appropriate site planning is an important objective to achieve on a national level? 

Functionality: 10: reduce loss: 7: life safety: 7: response/recovery: 1 

19. Should earthquake hazards reduction and seismic safety planning and design issues and concerns be 
included as a part of State Board Professional Engineering Licensing examinations? 

17 yes 4 no 5 no opinion 

20. Are seismic planning and design issues adequately covered in earthquake engineering publications 
and other professional magazines and technical journals for your organization to be aware of the 
latest developments in science and technology relative to earthquake-resistant design? (check one) 

8 very well 14 somewhat well 4 not at all 
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21. What type of technical assistance is needed to improve your practice in earthquake hazard 
mitigation? 

20 workshops 19 standards 16 design details 
other: 

22. Please provide any comments that you feel may be useful to this study. 

Specific design criteria (41 
Implement code and design requirements (11 
Continue work of NEHRP (11 



APPENDIX E.2.2 
BUILT ENVIRONMENT 

SUMMARY AND ACTION NOTES FROM USER WORKSHOP 
November 18-19,1993 

Washington, D.C. 

DAY ONE SESSION: THURSDAY, DECEMBER 18, 1993 

M. Cassaro opened the meeting with an overview of the built environment assessment and a summary 
of how the information was collected and evaluated. 

1. Discussion: Assessment Process/Collecting Data and Analysis 

To place the needs survey in perspective, answers were sought to the following questions. 

What do end users and collaborators expect the mitigation program to be? How long is it expected 
to take to complete a research program to the point at which applications are successfully 
implemented and in place? 

H. S. Lew: The federal government anticipates 35 years to implement seismic performance 
standards under the provisions enacted for all existing federal buildings (own/leased and/or under 
HUD, DOE, GSA support programs, etc.). 

Gene Corley: Seismic hazard mitigation will be a long-term process. It is not clear in the Built 
Environment Team (BET) report that mitigation will take time—it cannot be achieved overnight. 
In particular, a great misunderstanding exists about how quickly buildings can be brought up to 
code. This factor must recognized. 

Ron Eguchi: (1) Innovative means are needed to upgrade existing lifelines. Typically, seismic 
upgrades are coupled with other improvements, such as replacement of aging pipe. (2) The report 
should show how information flows from users back to researchers. (3) Provide a statistical basis 
for the findings. (For lifelines, there are no statistics; most findings represent a comment or belief 
common to most of the experts interviewed.) 

J. Carl Stepp: (1) It is agreed that the BET draft report should not appear to accuse NEHRP or 
research activities for the present state of structural vulnerability. The report should illustrate the 
essential extra steps/time (see Fig. E. 1) needed to reach effective earthquake hazard mitigation. The 
draft should explain the entire process: hazard characterization research, technology transfer, 
implementation (currently the missing link), and design practice. (2) Suggestions and thoughts about 
an overriding, all-inclusive national policy need careful consideration; may not be possible. (3) Good 
performance of NEHRP needs to be documented. (4) The pathway leading to BET findings and 
recommendations in the report must be explained. Lead the reader through process; from data 
collection (interviews/mail survey questionnaires, etc.), through identification of problem, analysis, 
and basis for findings (e.g., how many responses for each finding), to the final recommendation 
made in the report. A link is missing in between information collected and recommendation made 
(need to show how many responses were received on each issue per final recommendation made on 
that particular finding). (5) BET draft report as written is too complex for reader to follow, as it 
contains too many findings and recommendations. All findings and recommendations should be 
pared down, and/or combined with related others, where and as appropriate. 



Eric Elsesser: The positive role of NEHRP needs to be highlighted. Some good has been done. 
What are the strengths? 

Gene Corley: The text needs some rework to give the words a more positive spin. For example, 
finding 4.1 starts by saying, "Too little...," which leaves a negative impression. 

Chris Stoddart: The final product (i.e., our report) should reflect comments of contributors and the 
path to our findings and recommendations. 

Practice: 
-j> Guidelines, 

Deliverables 

Research 
Research \ Integration :> 
Products Deliverables 

Design: 
' Standards/Codes 
v Hazard Characterization: 

' Deliverables 

Fig. E.l. Vulnerability reduction procedure. 

All: (1) Explicit differentiation of buildings vs lifeline issues/findings is needed. (2) To eliminate 
any confusion in text as written, workshop participants agree with BET observations made during 
the workshop that wording in findings and recommendations should be adjusted to make it clear that 
all lifelines, essential service buildings, and structures that are included refer to construction types 
and systems. 

Action Note I: Recommend using the following paragraph in an appropriate place in the report to 
avoid the appearance of criticizing NEHRP for the so-called failure of the program to achieve 
convincing vulnerability reduction. A general statement is needed to point out the following: 

Earthquake hazard reduction is not a short-time issue, so it will not be finished in a short 
time. The earthquake hazard reduction program will need to continue for several decades 
in order to obtain the results that are needed. 

Action Note n : Suggested a procedure (see Fig. E.l, drawn by Carl Stepp) to indicate phases to 
appropriately integrate activities from basic research to practice. 

Discussion: Research 

Gene Corley: The practical result of research should be funded. Research gets to practice through 
consensus activity. 

Earle Kennett: The goal of research is to develop knowledge, and design manuals are used to 
achieve mitigation. The report appears to bash researchers (the bashing was unintentional; need to 
fix). 
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Thomas Anderson: Small grants are available for postearthquake research. NSF is interested in 
awarding grants to practitioners that also do research. 

Ron Eguchi: Multidisciplmary research should be emphasized. Current efforts are too disjointed. 
Long-term efforts that deal with hazard, loss, and social impacts are needed. 

All: BET workshop participants unanimously agree that NEHRP must not abandon basic research. 
Everything cannot be solved by problem-focused research; a clear balance must be maintained 
between the two in order to achieve stated objectives of the earthquake hazard mitigation program. 

Action Note HI: The report should conclude that the conduct of basic research is OK, but that 
improvements are needed in the process of translation. The translation process, often done on an 
ad hoc basis, needs to be formalized. 

3. Discussion: Technology Transfer/Education 

Ron Eguchi: (1) Emphasis should be placed on the multidisciplinary approach as the viable ways 
to successful technology transfer. (2) The USGS program in the Pacific Northwest is a good 
example of a success story (e.g., Ballantyne/AWWA/information dissemination through seminars). 

Thomas Anderson: Some of the best technology transfer comes from each new generation of 
engineers from leading graduate schools. 

Eric ELsesser and Thomas Anderson: Good examples of technology transfer occur when projects 
have had a combination of researchers and practitioners on research team, as has already occurred 
in several research activities and projects supported in the past. 

Robert Whitman: (1) It may be unrealistic to expect seismic design to be included in college 
curriculum. As a minimum, it may be more reasonable to promote an awareness of the need for 
natural hazard mitigation. (2) One course is needed, sensitized to an all-hazards approach on a 
national base and integrated into the curriculum, not as a separate course. It is more of a state issue 
rather than one of universal concern. (3) Translation is one of the major problems. Each agency 
will claim it is doing this. The problem is that the reward system does not properly acknowledge 
translation activity. 

Susan K. Tubbesing: Mechanisms for dissemination of information need to be identified. 

4. Discussion: Development of Tools for Design 

Gene Corley: Computer codes are not the problem (see finding 4.21). Training programs need to 
be emphasized (this was done in finding 4.24). 

Action Note IV: The report should state that part of the problem in responding to user needs is that 
NEHRP currently lacks certain specific bits of technical and economic information to realistically 
and adequately measure building vulnerability and/or seismic performance levels. 

5. Discussion: Codes and Standards 

General Discussion: (1) All observed that performance of structures involves an important thrust, 
but it is necessary to understand code change and adoption process at local levels to be successful. 
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Does the code of the future need emphasis on performance standards? (2) Findings 4.11-4.13, and 
4.4 touch on owner needs. It will not hurt to include in the BET findings and recommendations; 
however, in terms of priority, make owner needs last. (3) Develop appropriate design criteria that 
touch on many variables not now being considered. Admittedly, there is a lot of confusion on this 
point. There is a question as to whether this point should, or should not be, included in findings 
4.12 and 4.13. 

Eric Elsesser: Recommends that a seismic risk map or a user's design level map (e.g., an 
engineering design map as suggested by Professor G. Housner of Cal Tech, not a seismic hazard 
map) be developed as a guide in the design of lifeline systems, buildings, and other physical 
facilities. Such a map is needed as baseline information for engineering and architectural design. 
It could represent a good direction to take for the advancement of building code development, 
standards, and performance levels. 

Robert Whitman: It is disappointing that finding 4.12 is necessary; ground motion definition was 
thought to be reasonable. Why are designers uneasy? It is recommended that this finding be toned 
down somewhat to avoid giving users the license to ignore the code. 

Earle Kennett: (1) To meet professional user needs, as identified by practitioners, NEHRP should 
look at development standards when they are not found in the model building codes. (2) Focus on 
both standards and codes is needed. Some building codes reference standards such as SMACNA. 
Local jurisdictions sometimes exclude certain provisions of building codes. This problem needs to 
be addressed, perhaps through evaluating compliance required for federal funding. (3) It should be 
mentioned that all building codes will be merged into a single code. 

Gene Corley and Earle Kennett: Earthquake insurance is an issue. Financial incentives are needed 
to promote mitigation. 

H. S. Lew: Beginning on January 5, 1993, federal loan guarantees required compliance with 
earthquake standards and codes. 

AH: It was suggested that the financial incentives finding might be passed on to the Implementation 
Team, but Robert Whitman suggested leaving it in to highlight the need; it is a built environment 
concern. 

Action Note V: As hazard characterization represents an important engineering development, the 
BET final report should give strong consideration to including the engineering design map concept 
in its findings and recommendations. 

Discussion: BET Findings/Recommendations 

Ron Eguchi: Reinforces BET findings/recommendations regarding the appropriateness for the BET 
draft to reflect "need for user input into research topics up front." The complete cycle of earthquake 
hazard mitigation process should be illustrated: USER—RESEARCH—USER. 

Earle Kennett: (1) Along with findings and recommendations, emphasizes that the primary purpose 
of the research phase is to gain knowledge and that the researcher should not necessarily be required 
to perform integration activities directly and/or transfer research findings to practice. Perhaps the 
latter could be done better by integration/information transfer specialists (marketing experts) 
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experienced in such activities (see Action Note II). (2) The finding relating to the policy on 
deliverables needs clarification. 

Carl Stepp: Regarding BET findings and recommendations, agrees that BET final report should 
emphasize overall process and objectives of NEHRP and not individual organizations and/or 
agencies. 

Thomas Anderson: Indicates that the BET recommendation on the need for follow-up long-term 
postearthquake investigations through special NEHRP funding programs should reference for the 
record the two special follow-up long-term research initiatives completed on the 1989 Loma Prieta 
and 1985 Mexico earthquakes. 

Randy Updike: (1) How can we be sure that a finding is not just based on "ax-grinding" of a single 
individual? (This not happen; how do we clarify?) (2) Questions the BET finding that NEHRP 
information is difficult to access. How many responses (i.e., answers from interviewees and/or mail 
surveys) were received by BET substantiating or confirming this finding and recommendation? 

Gene Corley: Believes that volunteerism should be considered with a positive attitude. We indicated 
how volunteer committees had been exploited, and with that clarification there seemed to be no 
disagreement. This finding will be clarified so that the policy of funding consensus-building and 
similar activities will not be affected. 

All: The findings need to be prioritized. 

Action Note VI: BET findings and recommendations should reflect NEHRP Program and not 
necessarily individual organizations and/or agencies. 

Action Note VII: In the BET final report, reference for the record should be made to two special 
NEHRP initiatives that provided funding for long-term follow-up studies after the immediate Loma 
Prieta and Mexico postearthquake investigations were completed. 

Action Note VHI: Reduce the number of BET findings and recommendations and/or combine them 
into five items (plus or minus) for less complexity and greater emphasis. 

DAY TWO SESSION: FRIDAY, DECEMBER 19, 1993 

Discussion: Reduce and combine BET Findings/Recommendations 

General Discussion: Suggest combining or merging findings 4.1-4.3 and parts of findings 4.4,4.5, 
4.15, and 4.17 or 4.18 into one. Develop some type of mechanism/process to assist in translating 
research into practice, such as a sounding board or advisory group as part of the attempt to establish 
a bridge between research and practice. NEHRP is to provide funding to bring users into the 
research process to facilitate technology transfer. 

Re: finding 4.1, the BET statement indicating "Too little research" needs to be restated in more 
positive terms (rather than in the dominant negative tone as now written). There is general 
agreement with the statement, and all agree that it should be m more supportive. 

Re: finding 4.2, in general, it was assigned a low priority by the workshop participants. 



Re: finding 4.3, long-term complex projects should consider having a multidisciplinary team 
involved. 

Recommendation for Combination of Findings 

4.6-4.8 technical, tools, vulnerability assessment 

4.9-4.10 performance issues 

4.11-4.14 codes and standards 

4.16, 4.21-4.24 education and knowledge 

Action Note IX: Wording in the text needs to be adjusted to make it clear that lifelines and buildings 
are both cited, referred to, and included in all BET findings and recommendations with equal 
importance. 

General Comments by Tom Anderson During Steering Committee Meeting 

1. The attempt to be too simple has sometimes led to misinterpretation of our findings. 

2. We cannot downplay the importance of basic research. It is the seed for future development. 

3. We must do a better job of reaching leaders such as CEOs and general managers because they are 
the ones that will influence earthquake mitigation. They will set policy and priorities for their 
respective organizations. 

Workshop Participants 

Assessment Team: M. Cassaro, H. Lagorio, D. Nyman 

W. Anderson, NSF 
E. Corley, PCA (Construction Technology Laboratory) 
R. Eguchi, EQE 
E. Elsesser, Forell/Elsesser 
E. Kennett, BSSC 
H. S. Lew, NIST 
C. Stepp, EPRI 
C. Stoddart, MMES 
S. Tubbesing, EERI 
R. Updike, USGS 
R. Whitman, MIT 
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APPENDIX F 

INTERVIEW QUESTIONNAIRES 

All four teams conducted interviews of selected users. The Seismic Hazard Team interviewed three 
groups: data generators/researchers, hazard analysts, and end-users. Accordingly, they prepared three 
questionnaires to match these users' needs. 

Similarly, the Built Environment Team selected two groups of users to interview. They prepared 
questionnaires for designers and consultants and for lifelines and owners. 

The Societal and Policy Team elected to interview people who have some responsibility for taking or 
influencing direct action to improve earthquake hazard mitigation or preparedness. They prepared one 
questionnaire for all of their interviewees.' 

The Implementation Team felt its most valid results would come from interviews in specific areas of 
the country. Accordingly, members prepared a questionnaire that they used for interviews in 13 cities 
in three sections of the United States: the Pacific Northwest, the Central United States, and California. 

Questions asked by each of the teams follow. 

F.1 INTERVIEW QUESTIONS ASKED BY THE SEISMIC HAZARD TEAM 

F.l.l Interview Questions for Data Generators/Researchers 

1. What is the technical focus of your earthquake-related data-collection or research activities? 

2. What percentage of your time do you spend on these earthquake-related activities? What are your 
sources of funding? 

3. Which of your earthquake-related activities are supported by the NEHRP? What percentage of 
your time is spent on NEHRP-supported efforts? 

4. How are the data or information that you generate used in their final form — either within the 
NEHRP or for other purposes? 

5. In your area of expertise, who makes decisions or recommendations regarding hazard mitigation 
(this may include yourself and/or other groups)? Do you serve as a consultant or expert witness 
for other decision makers? 

6. Do you feel that your research findings are being adequately utilized in hazard mitigation practice? 
Please explain. 

7. In your opinion, are there any relevant technical issues that the NEHRP has not targeted? 

8. Are there data or information of potential importance to the NEHRP that are not being developed 
or, if available, are not being utilized? 
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F.1.2 Interview Questions for Hazard Analysts 

1. What percentage of your time do you spend on seismic hazard analysis efforts? What are your 
sources of funding? 

2. Which of your seismic hazard analysis efforts are supported by the NEHRP? What percentage of 
your time is spent on NEHRP-supported efforts? 

3. What are the specific types of data that you use in your hazard analysis that are provided directly 
by NEHRP? (e.g. recurrence intervals provided by trenching studies; seismicity catalogs provided 
by seismic networks). 

4. How easily available and retrievable are these NEHRP databases? Could they be made more 
easily available? If so, how? 

5. What additional information do you need that has not been produced by NEHRP or other 
researchers? 

6. Do you believe there are important data or information that have been generated by NEHRP 
researchers that are not available to you? Are there data available in a form that is unusable to 
you? 

7. What percentage of seismic hazard analyses do you perform internally? What percentage is 
contracted out to others? 

8. Do you see knowledge gaps between data collection/research findings, and hazard analysis? 
Between hazard analysis and its application? 

9. How are the results of your hazard analyses used, either within the NEHRP or for other purposes? 

10. In your area of expertise, who makes decisions or recommendations regarding hazard mitigation 
(this may include yourself and/or other groups)? What kinds of decisions are made? Do you 
serve as a consultant or expert witness for other decision makers? 

F.13 Interview Questions for End Users 

1. What are the earthquake-related data or seismic hazard analyses that you use in your organization? 
How much of these data and analyses would you estimate are supported by the NEHRP? 

2. What is your opinion of the quality and reliability of NEHRP-sponsored data and hazard analyses? 

3. How easily available and retrievable are the NEHRP databases and hazard analyses? Could they 
be made more easily available? If so, how? 

4. What additional information do you need that has not been produced by NEHRP or other 
researchers? 

5. Do you believe there are important data or information that have been generated by NEHRP 
researchers that are not available to you? Are there data available in a form that is unusable to 
you? 



6. What percentage of your earthquake-related data or analyses needs are met with in-house 
capabilities. What percentage is contracted out to others? 

7. Do you make decisions or recommendations regarding hazard mitigation? If so, what kinds? If 
not, where are these decisions made? 

8. Do you see knowledge gaps between NEHRP-sponsored data collection and hazard analyses to 
those products that you use? 

F.2 INTERVIEW QUESTIONS ASKED BY THE BUILT ENVIRONMENT TEAM 

F.2.1 Interview Questions for Architects and Engineers (Including Building Officials) 

1. In what geographic areas are your designed structures located? West coast, Central U.S., South 
east, North east. Please indicate seismic zones per local building codes, if known: UBC, BOCA, 
SBCCI, Other. 

2. How much of threat do you think a major earthquake is to your designed structures? A very real 
threat, somewhat of a threat, not much of a threat, not sure. 

3. Do you consider the earthquake hazard to be less of an issue for your designed structures than 
other natural or manmade hazards? Yes, no. If yes, what other hazards? 

4. What are the earthquake performance objectives for your designed structures? Life safety, 
property loss prevention, maintain functionality. Comments? 

Will earthquake performance objectives be more stringent for new construction in the future? 
Yes, no. If yes, please describe. 

5. What standards, codes, or methodology will be used as the basis for earthquake design of new 
facilities? 

6. In your professional planning and design regarding natural hazards risk reduction, do you rank 
earthquake resistant design as (Circle one): very important, somewhat important, not important. 

7. Has your organization used any government publications or training programs in its earthquake 
mitigation efforts? Yes, specify; no. 

8. From which federal or state government agencies, if any, has your organization received assistance 
for earthquake mitigation? What type of assistance was provided? 

9. On the average, how many workshops, seminars, or conferences per year have been attended by 
your staff for the purpose of continuing education in seismic hazard mitigation? National 
sponsorship, state sponsorship. 

10. What other resources has your company used in its earthquake planning (e.g., university research, 
professional papers, etc.)? 
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11. Why do you believe that earthquake preparedness through earthquake-resistant design and 
appropriate site planning is an important objective to achieve on a national level? 

12. Should earthquake hazards reduction and seismic safety planning and design issues and concerns 
be included as a part of State Board Professional Licensing Examinations? Yes, no. 

13. From your perspective, are seismic planning and design issues adequately covered in earthquake 
engineering publications and other professional magazines and technical journals for you and/or 
your firm to be aware of the latest developments in science and technology relative to earthquake-
resistant design? (Check one) Very well, somewhat well, not at all. 

14. Has your organization or firm completed (or been involved in any seismic repair, retrofit, or 
rehabilitation of existing buildings to improve their earthquake resistance? Yes, no. 

15. Did your college/university education include any course work in seismic design for building 
and/or construction? Yes, no. If yes, at what level, e.g., undergraduate or graduate? 

16. Please provide any comments that represent your needs for providing improved seismic designs. 

¥22 Interview Questions for Lifelines and Owners 

1. What type of facilities does your organization operate? Lifeline: type; industrial structure; 
commercial and/or office. 

2. In what geographic areas are your facilities located? West coast, Central U.S., South east, North 
east. Please indicate seismic zones per local building codes, if known: UBC, BOCA, SBCCI, 
Other. 

3. How much of threat do you think a major earthquake is to your facilities? A very real threat, 
somewhat of a threat, not much of a threat, not sure. 

4. Do you consider the earthquake hazard to be less of an issue for your facilities than other natural 
or manmade hazards? Yes, no. If yes, what other hazards? 

5. What are the earthquake performance objectives for your operating facilities? Check all that 
apply. Life safety, property loss prevent, maintain functionality. Comments? 

Will earthquake performance objectives be more stringent for new construction in the future? 
Yes, no. If yes, please describe. 

6. Has your organization ever had its facilities evaluated for seismic resistance by an engineer? 
Yes, no. If no, have such evaluations been considered? Yes, no. 

7. Has your organization ever performed retrofit or replacement of facilities to improve seismic 
resistance? Yes, no. 

8. What standards, codes, or methodology will be used as the basis for earthquake design of new 
facilities? 



9. Has your organization been planning and preparing for earthquakes Yes, no. If yes, what specific 
actions has your organization taken to mitigate the effects of earthquakes, and over what period 
of time have these actions been taken? 

10. Does your organization have a written safety plan that considers earthquakes? Yes, no. 

11. In your professional planning and design regarding natural hazards risk reduction, do you rank 
earthquake resistant design as (Circle one): very important, somewhat important, not important. 

12. Does your organization perform earthquake safety drills? Yes, no. If yes, how is the earthquake 
damage scenario developed and by whom? 

13. Has your organization used any government publications or training programs in its earthquake 
mitigation efforts? Yes, specify; no. 

14. From which federal or state government agencies, if any, has your organization received assistance 
for earthquake mitigation? What type of assistance was provided? 

15. On the average, how many workshops, seminars, or conferences per year have been attended by 
your staff for the purpose of continuing education in seismic hazard mitigation? National, state. 

16. What other resources has your company used in its earthquake planning (e.g., university research, 
professional papers, etc.)? 

17. Does your organization have earthquake insurance? Yes, no. If not, why? 

18. Why do you believe that earthquake preparedness through earthquake-resistant design and 
appropriate site planning is an important objective to achieve on a national level? 

19. From your perspective, are seismic planning and design issues adequately covered in earthquake 
engineering publications and other professional magazines and technical journals for you and/or 
your firm to be aware of the latest developments in science and technology relative to earthquake-
resistant design? (Check one): very well, somewhat well, not at all. 

20. Please provide any comments concerning your needs that you feel may be useful to this study. 

F 3 INTERVIEW QUESTIONS ASKED BY THE SOCIETAL AND POLICY TEAM 

F3.1 Interview Guide — End-Users 

For purposes of the NEHRP program assessment "end-users" are defined as those people who have 
some responsibility for either taking direct action, or influencing others to take direct action, to improve 
earthquake hazard mitigation or preparedness. We assume that those people are generally 
knowledgeable about the intent and scope of the National Earthquake Hazards Reduction Program 
(NEHRP) and the responsibilities assigned to the four principal agencies by the amended 1977 act. 

Explain that the objectives of this assessment project are to identify factors at the user level that 
facilitate or impede the formulation, adoption, and implementation of work supported or done by the 
agencies responsible for NEHRP activities. The results will be presented in a report to FEMA, and it 
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will be usedto advise the agencies about program priorities and actions they can take to reduce barriers 
to application. 

While it may be useful to interview more removed ("secondary") key actors, such as legislators, city 
council members, executive agency heads and staff members, and others this guide is not intended 
specifically for them. Only a few, if any, such secondary actors will be able to link their actions to the 
formal NEHRP program. Rather, these people tend to be the "agents" of, and depend on, the 
"earthquake entrepreneurs" in their areas. 

F3.2 Interview Questions for End Users 

1.0 Background data about the interviewee. 
Name: 
Position: 
How long held: 
Date of interview: 
Interview completed by phone: In person: 
Mailing address: 
Phone: 
Fax, etc.: 

2.0 Summary description of interviewee's earthquake responsibilities: 

3.0 Which of these activities are directiy related to the NEHRP? 

4.0 In general, where do your other responsibilities come from? 

5.0 As you reflect on your ability to perform your earthquake program responsibilities, what things, 
factors, forces, and variables help you get the job done? Why are they helpful? 

6.0 Which of these helpful factors can you attribute directly to the NEHRP, including any of the four 
principal agencies responsible for elements of the program? 

7.0 As you reflect on your ability to perform your earthquake responsibilities, what things, factors, 
forces, and variables are barriers to you? Why are they barriers? 

8.0 Of these barriers, which do you attribute directly to the NEHRP or any of the four agencies 
responsible for elements of the program? 

9.0 If you could, what would you do to lessen or remove these barriers? 

10.0 Focusing now on the research aspects of NEHRP: 
10.1 How do you find out about and obtain the results of research of interest to you? 
10.2 What makes it easiest for you [to] use research results in your present position? 
10.3 What makes it difficult for you to use research results in your present position? 
10.4 What are some subjects on which you need more knowledge that should start being 

addressed by researchers now so you have the results in the next three to five years? 
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11.0 In sum, as we look forward to NEHRP s next five years: 
11.1 What should be emphasized more strongly? 
11.2 What should be continued about as is? 
11.3 What should receive less emphasis or be terminated? 
11.4 Do you have any concluding thoughts about the overall organization, level of support, 

organizational relationships, or other general topics we should note for this report? 

12.0 Other comments and notes. 

F.4 INTERVIEW QUESTIONS ASKED BY THE IMPLEMENTATION TEAM 

Local Assessment 

1. Background data about the interviewee. 
Name: 
Position: 
How long held: 
Date of interview: 
Interview completed by phone: In person: 
Mailing address: 
Phone: 
Fax, etc.: 

2. Summary description of the interviewee's earthquake risk reduction responsibilities. (Check all that 
apply) 

Building Department: 
• Develop local building regulations 
• Plan review 
• Assist in the development of (UBC, SBCCI, BOCA, and/or local) building code 
• Assist in the development of NEHRP seismic design provisions 
• Enforcement of building retrofit policies 
• Development of building retrofit policies 
• ' Development of Building Department response to earthquake emergency 
• Structural inventory of the potential seismic hazards of city owned buildings 
• Structural inventory of the potential seismic hazards of commercial buildings 
• Structural inventory of the potential seismic hazards of residential buildings 
• Nonstructural inventory of the potential seismic hazards of city owned buildings (building 

contents, architectural elements like windows, and mechanical systems) 
• Develop City mitigation plan 
• Develop Building Department emergency preparedness and/or response plans 
• Develop Building Department emergency recovery plans 
• Provide vulnerability information to a committee tasked with preparing a Department and/or 

City Emergency Plan 
• Member of City seismic hazards task force, committee, or commission 

Planning Department 
• Prepare Comprehensive Plan 
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• Develop City earthquake risk reduction (mitigation) plan 
• Develop City earthquake risk reduction (mitigation) policy 
• Develop Planning Department earthquake risk reduction (mitigation) plan 
• Develop Planning Department earthquake risk reduction (mitigation) policy 
• Develop Planning Department emergency preparedness and/or response plans 
• Develop Department emergency recovery plans 
• Provide vulnerability information to a committee tasked with preparing a Department and/or 

City emergency plan 
• Provide emergency managers with access to GIS equipment, data or other hazards related 

information management 
• Contribute to public hazard education or citizen awareness efforts 
• Serve as member if a hazard management or recovery/reconstruction task force 
• Other 

School Facility Manager 
• Develop seismic design specifications for new buildings 
• Review proposed seismic design specifications provided by consultants 
• Manage structural retrofit program (set standards, etc.) 
• Manage nonstructural hazard mitigation program 
• Structural inventory of potential seismic hazards of buildings 
• Nonstructural inventory of potential hazards of buUding contents, architectural elements 

(windows, elevators, parapets, etc.), and mechanical systems 
• Prepare long term facUity use, replacement, and/or building re-use plans 
• Develop school facUities mitigation plans 
• Development FacUity Department (internal) mitigation plans 
• Develop School FacUities Department emergency preparedness and/or response plans 
• Develop School Facilities Department emergency recovery plans 
• Provide school facility vulnerabUity data to a committee tasked with preparing a Department or 

school district emergency plan 

Hospital Facility Manager 
• Develop seismic design specifications for new buildings 
• Review proposed seismic design specifications provided by consultants 
• Manage structural retrofit program 
• Manage nonstructural retrofit program 
• Structural inventory of potential seismic hazards of buildings 
• Nonstructural inventory of potential hazards of building contents, architectural elements 

(windows, elevators, parapets, etc.), and mechanical systems 
• Prepare long term facUity use, replacement, and/or building re-use plans 
• Develop hospital facUities mitigation plan 
• Develop Facilities Department mitigation plan 
• Develop Department emergency preparedness and/or response plans 
• Develop Department emergency recovery plans 
• Provide information on facUities vulnerability to a committee tasked to prepare department 

and/or hospital emergency plans 
• Other 

3. What percentage of your total position responsibilities concerns activities related to the 
implementation of earthquake risk reduction measures? 
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What specifically is your role: Mitigation coordinator, Official liaison to emergency management, 
Training/awareness/outreach specialist, Information management specialist. Describe. 

4. In general, where do your other responsibUities come from? 

5. Which of the following would you say are among the MAJOR reasons why your planning/building/ 
school/hospital department gives attention to the reduction of earthquake risk? (Check all that 
apply) 

• Executive Board or City/County CouncU influence 
• Past disaster or damage to your community 
• Past disaster or damage to other communities 
• Useful to manage growth 
• Influence of Professional training or information networks 
• Requests by State/Local/Department emergency manager 
• State mandates 
• State agency programs (specify) 
• State technical assistance 
• Federal agency programs (specify) 
• Federal agency technical assistance 
• Federal mandates/Executive Order 
• Special regional programs (SCEPP, BAREPP, CUSEC, NESEC, COGs/Regional Councils) 
• Citizen interest/influence 
• Interest/influence from other City Departments/School Units (teachers, PTSA, etc.)/Hospital 

units or other personnel 
• Other (specify) 

Is there any one reason that stands out from all the rest? 

6. Which of the following mitigation techniques have been used by your (building department, 
planning department, school district, hospital, or federal agency) to reduce potential damage to 
your facilities and/or to improve post-event functional capabUities? (Check all that apply) 

Buildings 
• Adoption of a building code (specify) 
• Adoption of special seismic resistant building standards 
• Structural vulnerabUity inventory 
• Nonstructural vulnerability inventory 
• Structural retrofit of existing (city, school, hospital, or federal) buildings 
• Nonstructural earthquake hazard mitigation for (city, school, hospital, or federal) buildings 

Critical and public facilities policies 
• Capital improvement program 
• Location of critical facilities (hospitals, schools) to reduce risk 
• Location of capital facilities (streets, water) to discourage development in hazardous zones 
• Seismic safety a priority in consideration of building replacement or reuse 

Development regulations 
• Zoning or land use ordinance 
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• Subdivisions ordinance 
• Fault setback ordinance (note if not applicable 

Information dissemination 
9 Public earthquake hazard information program 
• Personnel earthquake hazard information program 
° Hazardous disclosure requirements in real estate transactions 
• Hazard mitigation education for developers/buUders 

Land and policy acquisition 
• Transfer of development potential from hazardous to nonhazardous sites (include change of use 

of facUities related to concern about seismic safety; e.g., in-patient to out-patient treatment, 
student use to storage, etc.) 

• Acquisition of undeveloped lands 
• Acquisition of development rights 
• BuUding relocation 
• Acquisition of damaged buildings 

Planning 
• Comprehensive, land use, or facUity plan 
• Earthquake components of comprehensive or facUity plan 
• Recovery/reconstruction plan 
• Special geologic studies review in seismic areas 
• Review of earthquake hazards risks in city environmental impact review of development actions 

Taxation and fiscal policies 
• Impact tax to cover additional public costs of building in hazardous areas 
• Reduced or below-market taxation for open space or non intensive uses in hazardous areas 
• Other 

7. Of the mitigation techniques checked above, what special problems do you have with respect to 
their implementation? 

8. What kind of information or activities from the NEHRP agencies (USGS, FEMA, NIST, NSF) has 
helped you to implement earthquake risk reduction measures? List specific sources as best you can. 
(Refer to the background sheet for a description of the responsibUities of each agency). 

Publications, Workshops (specify), Training/Education Classes (specify), Code development, 
Hazard Information, NEHRP grants/contracts, Other. 

9. How did the NEHRP information or activities above specifically help you carry out earthquake risk 
reduction measures? (Check all that apply) 

• Provided information to define the hazard 
• Provided detailed hazard mitigation techniques 
• Supported the passage of hazard mitigation regulations 
• Supported development of hazard mitigation policies 
• Helped get mitigation on the agenda 
• Provided information to prepare mitigation plans 
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• Made you aware of the earthquake hazard in your community 
• Made you aware of the possible impacts of an earthquake on your facUity 
• Increased coordination of earthquake mitigation activities among departments 
• Other (specify) 

10. As you reflect on your ability to perform your earthquake risk reduction/mitigation activities, what 
other factors and forces help you get the job done! Why are they helpful? 

11. Which of these other helpful faaorslforces can you attribute direaly to the NEHRP, including any 
of the four principal agencies responsible for elements of the program? 

12. As you reflect on your abUity to perform your earthquake responsibilities, what factors and forces 
are barriers to you? Why are they barriers? 

13. Of these barriers, which do you attribute directly to the NEHRP or any of the four agencies 
responsible for elements of the national earthquake hazard reduction program? 

14. If you could, what would you do to lessen or remove these barriers? 

15. What state agencies do you most rely on to help you develop/carry out earthquake loss reduction 
measures? 

• Do you interact with the State Emergency Management Agency, State Geologic Survey, or 
universities in order to carry out risk reduction measures? How? Why? 

• Does the State Department of Education assist you with respect to the implementation of 
earthquake risk reduction measures? 

• Does the Joint Commission on Accreditation of Hospitals assist you with respect to the 
implementation of earthquake risk reduction measures? State Hospital Association? Area 
Hospital CouncU? Dept. of Health (state department in charge of licensing)? 

16. What professional associations do you most rely on to help you develop/carry out your earthquake 
risk reduction responsibilities? Including training and education. 

17. What professional associations do you most rely on to help you develop/carry out your other 
(nonearthquake risk reduction) responsibilities? Including training and education. 

18. Focusing now on the research aspects of NEHRP: 

• How do you find out about and obtain the results of research of interest to you? 
• What makes it easiest for you to use research results in your present position? 
• What makes it difficult for you to use research results in your present position? 
• What are some subjeas on which you need more knowledge that should start being addressed 

by researchers now so you have the results in the next three to five years? 

19. In sum, as we look forward to NEHRP's next five years: 

• What should the four NEHRP agencies emphasize more strongly? 
• What should they continue about as is? 
• What should receive less emphasis or be terminated? 
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• Do you have any concluding thoughts? 

THANK YOU FOR PARTICIPATING IN THIS INTERVIEW! PLEASE BRING UP ANY 
ISSUES YOU FEEL SHOULD HAVE BEEN ADDRESSED WITH THE INTERVEEWER. 
YOUR OPINION IS IMPORTANT TO US. 

Federal Assessment 

Interview Questions for ICSSC Reps, and Seismic Safety Coordinators. 

The following questions refer to four possible contexts, one or more of which may apply to your agency 
for a given question: 

a. new buUdings; implementation of Executive Order 12699 
b. existing buildings; proposed ICSSC policy/Executive Order 
c. lifelines; proposed development of federal seismic standards 
d. "other" 

1. What NEHRP products or services have been useful to your agency and how have you obtained 
them? 

2. What NEHRP products would be useful in the future? 

research: data (inventories of facilities, costs of design and construction, etc.): communicating 
information: guidelines and standards: conferences and meetings: training: fellowships: 
clearinghouses, libraries: inter-agency assistance: other. 

3. Are the research results and information products of NEHRP all that your agency needs to carry 
out earthquake hazard reduction, or are there other activities that would be necessary or useful? 

Executive Orders, agency policies: Congressional laws; budgets for architecture, engineering, and 
construction contracts and agency staffing to manage design and construction efforts: other. 
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October 22, 1993 

Dear Earthquake Course Participant: 

Subject: Questionnaire for past students of the course on Nonstructural Earthquake Hazard 
Mitigation for Hospitals and Other Health Care Facilities 

We are contacting you because you have participated in the Federal Emergency Management Agency 
(FEMA) "hospitals and earthquakes" course. You may have taken the course at FEMA's Emmitsburg, 
Maryland, Emergency Management Institute or in your own region as a two-day course under the 
auspices of your state's office of emergency services or a regional health care organization. 

We would appreciate it if you could take a moment (fifteen minutes or less) to complete and return the 
attached questionnaire in the enclosed self-addressed and postage paid envelope. Your opinions will be 
the most helpful to us if you can return the questionnaire by November 15. 1993. 

Your opinions are valuable to us for an assessment of the National Earthquake Hazards Reduction 
Program (NEHRP) currently underway. NEHRP includes many different activities, such as earth 
science research, development of engineering guidelines and standards, and the dissemination of 
earthquake preparedness information. This initial wide-ranging study of the value of these activities to 
NEHRP "customers" or users is being conducted with FEMA funding to see how the NEHRP can better 
help users such as yourself implement earthquake hazard reduction and emergency preparedness 
measures. 

One specific NEHRP activity is the earthquake hazard mitigation course for hospitals and other health 
care facUities that you participated in. The aim of the enclosed questionnaire is to find out how useful 
this course has been in helping you to reduce earthquake hazards or implement preparedness planning 
at your facility, or to help others with these activities. In addition, the questionnaire invites you to 
suggest other products or services that NEHRP could provide over the next five years — such as 
specific research, workshops and training, publications, development of standards, and other services. 

Thank you for your participation. 

Carlyn Orians, Survey Manager 

Battelle Seattle Research Center 
4000 N.E. 41st Street 
P.O. Box 5395 
Seattle, WA 98105 
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Nonstructural Earthquake Hazard Mitigation for Hospitals and 
Other Health Care Facilities: 

Follow-up Questionnaire 

The following questions ask you to provide information about the course you took on "hospitals and 
earthquakes." The date that you took the course is indicated below. Please provide an answer for each 
question as indicated by the instructions with each item. It should take less than 15 minutes of your 
time. 

A self-addressed, postage paid envelope has been provided for your convenience in returning the 
questionnaire. The information vou provide will be the most helpful to us if the questionnaire is 
returned by November 15. 1993. 

1. As a reminder, the location in which you attended 
the course, and the date, are indicated to the right: 

2. The organization you represented at that time 
is located in the city indicated to the right. 
If you respond to these questions with respect 
to a different location, please write in the city, 
state, and zip code for it below: 

3. When you attended the course, what type of organization did you work for? 
(Please check only one.) 

a. Health/medical care or service organization (e.g., hospital, long-term care facility, 
clinic, ambulance service, laboratory, or other health care or service). 

b. Emergency services organization (e.g.; emergency management organization, fire or 
law enforcement agency, etc.) 

c. Other (please specify) 

IF YOU CHECKED "b" OR "c". PLEASE SKIP OVER QUESTIONS 4 THROUGH 13, AND 
ANSWER ONLY QUESTIONS 14 AND 15. 

4. Did other people from your health care facUity attend the course at the same time as you? (Please 
check only one.) 

a. Yes, one other. 
b. Yes, two or more others. 
c. No, just me. 
d. Don't remember. 
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5. What type of position do you hold in your health care facUity? (Please mark the one category that 
best represents your principal responsibilities.) 

a. Engineering or facUities d. Administration 

b. Medical staff (e.g., physicians, e. Other: (please specify) 
nurses, technicians, etc.) 

6. Which of the following best characterizes the type of health care facility in which you work? 

a. Acute care hospital d. Ambulance or paramedic service 

b. Outpatient facility, clinic e. Other: (please specify) 

c. Long-term care; nursing home 

7. What is the approximate size of your health care facUity? (Please check only one.) 

a. Larger than 250 bed facUity d. Smaller than 50 bed facUity 

b. 100 to 250 bed facility e. Alternative size description 
(if beds not applicable): 

c. 50 to 99 bed facility 

8. . How relevant was the course material for use in your facUity to reduce nonstructural earthquake 
hazards? Please respond even if you have not as yet actually applied anything learned in the 
course. (Please check the one most applicable answer.) 

a. Very relevant: Most of the types of hazards described and the information taught in the 
course could be applied to my facility in order to reduce nonstructural earthquake 
hazards. 

b. Moderately relevant: Several of the things taught could be applied to nonstructural 
earthquake hazards that exist in my facility; others were not relevant to my facUity. 

c. Slightly relevant: Only a very few of the things taught were relevant for use in my 
facility; generally, the types of nonstructural hazards described in the course do not 
exist in my facility. 

d. Other comment on relevance of course materials: 
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9. In what specific ways has your facility taken actions to reduce its earthquake hazards, or become 
better prepared to respond to an earthquake, since the time you took the course? Check only those 
activities that resulted to some degree from information brought back by you or others attending 
the course. (Check as many as apply.) 

a. Nonstructural protection (for example, anchoring equipment, restraining supplies, 
ensuring that new items are properly installed, etc.) 

b. Structural improvements of the facility (for example, retrofit or renovation projects that 

strengthened walls and columns). 

c. Higher seismic standards used, or planned, for new construction. 

d. Training for staff on earthquake preparedness and response (e.g., training sessions, 

distribution of instructional material, etc.) 

e. Exercise(s) using an earthquake as the theme of the exercise. 

f. Emergency planning (for example, re-writing or revising the disaster plan incorporating 
improvements designed to be effective for earthquakes, etc.). 

g. Coordination and communication with other organizations (for example, hospitals 
observing each other's earthquake exercises, meetings that bring hospital personnel 
together with local building inspection departments or offices of emergency services). 

h. Other: (please specify) 

i. My facility hasn't implemented any such measures since I attended the course. 

IF YOU CHECKED "i" PLEASE SKIP QUESTION 10 AND START AGAIN WITH QUESTION 11. 

10. In your opinion, what were the most important motivations for your organization to implement the 
measures you indicated in Question 9? Please select only three from the following list and rank 
them. That is, put a "1" by the most important motivation, a "2" by the second most important, 
and a "3" by the third most important. (Please leave the rest blank.) 

a. Local or state regulation. 

b. Accreditation requirements. 

c. Concern over abUity of the facility to function after an earthquake. 

d. Concern over property loss the facility would suffer in an earthquake. 

e. Concern over injuries people in the facility would suffer in an earthquake. 

f. Concern about liability for injuries to patients, staff, or the public if an earthquake 

damages the facility. 

g. Direct experience with, or awareness created by, a recent earthquake. 

h. Earthquake hazard awareness gained from the information presented in the course. 

i. Other: (please specify) 
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11. Thinking about the reduction of nonstructural hazards, in your opmion, what prevents you or your 
organization from beginning or continuing to expand on such measures? Please select no more than 
three from the following list and rank them. 

Put a " 1" by the most important motivation, a "2" by the second most important, and a "3" by the 
third most important. (Please leave the rest blank.) 

a. Lack of money. 

b. Lack of adequate information on earthquake engineering subjects. 

c. Lack of in-house engineering expertise. 

d. Belief that the earthquake threat is not as important as other problems faced by the 
facility. 

e. Such measures are not mandated by federal, state, or local laws or facUity accreditation 
requirements. 

f. Belief that the facUity has reached a practical limit with respect to earthquake hazard 
reduction measures and no further measures are warranted. 

g. Other: (please specify) 

12. Thinking about earthquake emergency planning and training, in your opinion, what prevents you 
or your organization from beginning or expanding such activities? Please select no more than three 
from the following list and rank them. 

Put a "1" by the most important motivation, a "2" by the second most important, and a "3" by the 
third most important. (Please leave the rest blank.) 

a. Lack of money. 

. b. Lack of adequate information on emergency planning subjects. 

c. Lack of in-house emergency planning expertise. 

d. Belief that the earthquake threat is not as important as other problems faced by the 
facility. 

e. Such activities are mandated by federal, state, or local laws or facUity accreditation 
requirements. 

f. Belief that the facility has reached a practical limit with respect to earthquake hazard 
planning and preparedness activities and no additional activities are warranted. 

g. Other: (please specify) 
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13. Depending on when and where you took the course, some or all of the following student materials 
were avaUable to you. (Some were handed out; some could be ordered.) Which ones have been 
of practical use—that is, which ones have been used to guide you or others in your facility to 
implement a hazard reduction or preparedness measure? (Check as many as apply.) 

For each type of instructional material listed below, please indicate if you remember receiving the 
material AND indicate if you have made use of it. 

Type or name of the instructional material 

Student manual (textbook): Nonstruaural Earthquake 
Hazard Mitigation for Hospitals and Other Health 
Care Facilities (FEMA SM370) 

FEMA Publication 150: Seismic Considerations: 
Health Care Facilities 

FEMA Publication 74: Reducing the Risks of 
Nonstructural Earthquake Damage: A Practical Guide 

A set of slides used in the course 

Videotape Program: Nonstructural Earthquake 
Damage 

Videotape Program: The 1985 Earthquake in Mexico 

Videotape Program: How Earthquakes Affea 
Buildings 

Other: (please specify) 

Other: (please specify) 

Remember 
receiving the 

material? 
(Circle Yes or No) 

a. Yes No 

c. Yes No 

e. Yes No 

g. Yes No 

i. Yes No 

k. Yes No 

m. Yes No 

o. Yes No 

q. Yes No 

Have made 
practical use 

of it? 
(Circle Yes or No) 

b. Yes No 

d. Yes No 

f. Yes No 

h. Yes No 

j . Yes No 

1. Yes No 

n. Yes No 

p. Yes No 

r. Yes No 

14. Which of the following means, if any, have you used to pass on information from the course to 
other people? (Please check as many as apply.) 

a. Was an instructor of a subsequent offering of the course. 

b. Gave a talk at a meeting, using information learned in the course. 

c. Used a slide set from the course in a presentation. 
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d. Used one or more of the videotape programs from the course in a presentation. 

e. Made photocopies of material from the Student Manual or other written material from 
the course to provide information to others. 

f. Other: (please specify) 

g. None of the above. 

15. Do you have any suggestions for how the National Earthquake Hazards Reduction Program 
(NEHRP) could help you reduce earthquake risks at your medical facility, including both physical 
hazard reduction measures and emergency preparedness? For example, what specific information, 
technical services, research, standards, training courses, etc., would be helpful to you? Please 
write your comments in the space below.) 

(NOTE: If you are not affiliated with a health care facUity, reply in terms of what would be useful 
to you in your capacity to assist health care facilities with earthquake hazard reduction.) 

THANK YOU FOR TAKING YOUR TIME TO PROVIDE US THIS INFORMATION! 

Return the questionnaire in the self-addressed, postage paid envelope provided, or maU to: 
Carlyn Orians, Survey Manager 
Battelle Seattle Research Center 
P.O. Box 5395 
Seattle, WA 98105 
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