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Background

An earthquake early warning (or alerting) system provides notification that an earthquake is occurring and that potentially damaging ground motion is approaching.  Ideally, a network of field stations equipped with strong motion instruments will detect the initiation of an earthquake and if the earthquake meets or exceeds a given ground motion or magnitude value, a signal is transmitted from field stations to a data processing site where it is processed and, as a result, a public warning is then issued to populations at risk.  Warning times depend on the distance between the earthquake source and the populated area and may vary from no warning at all to more than a minute if the source is quite distant.

In the absence of a reliable earthquake prediction system which could theoretically provide hours to years of advance warning of a damaging earthquake, earthquake early warning provides an alternative, one for which the technology is currently available.  The public safety benefit of early warning systems is in response readiness, that is, with appropriate training and preparedness, members of the public will learn to take various protective measures (e.g. duck and cover, turn off gas burners, move away from windows or equipment, etc.) to reduce the risk of injury and minimize damage. On an organizational level, actions could be taken to reduce the risks of injury to employees, customers, and patrons and protect property through very rapid mitigation measures. For example, trains could be alerted to slow down or remain in their stations, elevators could be programmed to stop and open their doors at the next floor and telephone calls could be rerouted around areas of impact.

Currently, there are no earthquake early warning systems based on seismic networks operating in the United States and no nation has a system, which effectively covers all of the at-risk population of an entire region.  As an element of the TriNet project, which concluded in 2001, the public policy, communication and educational issues inherent in long-term planning for implementation of an early warning system in southern California were addressed.  These studies included 1) a survey that identified potential users of an earthquake early warning system, 2) a review of warning systems and communication issues associated with other hazards, 3) an analysis of organization, management and public policy issues and 4) a plan to provide earthquake early warnings to a small number of organizations in southern California as an experimental prototype. These studies have been completed and this report represents a summary of important findings and recommendations based on these reports.

TriNet and CISN

One objective of the TriNet project was to implement earthquake early warning as a limited pilot project at Caltech.  While considerable work was accomplished toward this objective, it was not achieved during the 5 year TriNet Project (1997-2001).  As envisioned, the pilot project would have included a small number of organizational partners working with Caltech to develop an early warning user interface and plans for receiving and responding to warnings.  

At least two circumstances contributed to a more cautious approach to implementing the pilot project.  First, the studies designed to investigate social science and public policy issues suggested caution in proceeding with the pilot project due to potential liability associated with issuing warning messages and in providing warnings to some organizations rather than all that wished to receive them.  Second, the scientific and engineering effort to develop algorithms and software to achieve a reliable early warning capability proved to be more difficult than first anticipated.  Thus, the period of performance of the TriNet project expired without achieving the pilot early warning experiment envisioned.

With the initiation of the new California Integrated Seismic Network, there is once again an opportunity to pursue the earthquake early warning pilot project.  There may be several options based on the findings and recommendations summarized in this report as well as scientific developments. We will return to these options at the conclusion of this report.

User Survey

The goal of the user survey was to identify potential earthquake early warning users and assess the factors that may influence organizational acceptance and use of such a system. This effort consisted of developing a comprehensive questionnaire and sample selection as well as data collection and analysis for a survey of 200 organizations in Los Angeles County by the Survey Research Center of the University of California, Los Angeles.  The survey (Center for Public Health and Disasters, 2001) spanned four institutional sectors identified through focus groups as those whose operations required rapid information about an evolving emergency.  These institutional sectors included 1) education, 2) health care, 3) emergency response agencies of state and local government and 4) utilities and transportation lifelines.

The objectives of the survey were to identify: organizations in southern California that might be interested in using an earthquake early warning system, methods and protocols currently available for receiving and/or communication warnings, how these organizations might use warnings of 10 and 50 seconds duration, the perceived benefits, costs and challenges in use of an earthquake early warning system and finally, whether potential users differed by institutional sector or type of organization.

1. Acceptability of Earthquake Early Warning

At the time the survey was conducted (March-September, 2000), technical details of a possible earthquake early warning system were few so results of the survey on user acceptability were contingent on factors of anticipated cost, perceived vulnerability to earthquake damage and injuries, the probable accuracy and reliability of the warning system and having a basic understanding of potential benefits of such a system.  Acceptability was measured by asking survey respondents the likelihood that their organization would participate in a pilot project involving the testing of an earthquake early warning system.  Slightly over half of all those surveyed (52.6%) indicated an interest level that would involve participation in a pilot project.  Interest varied across the sectors surveyed with the highest level of interest in the emergency management sector and the lowest in health care.  Only 21.5% of the organizations in the sample indicated that they were not likely to implement an early warning system.

Specific types of organizations within the four sectors that expressed the greatest interest in earthquake early warning were fire and police departments, city and county emergency services agencies, public works departments, and schools.  Factors associated with a strong interest in earthquake early warning included a high level of perceived risk of being affected by a major earthquake, anticipated application of such a system to both warn workers and mitigate hazards to equipment and infrastructure, and involvement in providing earthquake preparedness information to the public.

2. Methods and Protocols for Receiving and Communicating Warnings

Scientists and engineers currently working on earthquake early warning envision a system that would rapidly analyze an evolving seismic event and broadcast a signal over the Internet to user organizations. These organizations would convert the signal to an auditory alarm to alert employees (and customers) and automatically initiate shutdown procedures or other maneuvers to protect property and maintain critical functions. The survey attempted to probe these assumptions and explore the views of potential users, including an examination of technologies used to manage information and disseminate warnings for other types of hazards.

The survey revealed that many organizations have multiple sites creating a potential dilemma as to whether an alert message would be sent to all locations simultaneously or to a central hub to be further distributed at the discretion of the individual user.  Something of a surprise was the finding that approximately one-third of the sample reported having an existing earthquake alert system.  Further inquiry found that these systems consisted of commercially acquired P-Wave detectors, access to the Caltech/USGS Broadcast of Earthquakes (CUBE), or other means of indicating that an earthquake had occurred including bells or sirens.

The most common methods of disseminating emergency alerts within organizations were public address systems, 2-way radios and telephones.  Fifty-six percent reported using computers to deliver warning information and 62% reported the use of pagers.  Some of these methods, such as paging, would be unsuitable for earthquake early warnings because of the delays in processing time.  In the educational sector, only 30% of those interviewed indicated that computers were used for emergency notification.  Among those who reported that they were likely to implement an early warning system, 61% indicated that they would use that system to both warn employees and mitigate hazards. Mitigation of hazards would be achieved by use of existing technologies, supplemented by the acquisition of new hardware and software.  A great majority indicated that they would require outside consultation and guidance to integrate an early warning system into current operations.

3. Use of Warnings of 10 and 50 Seconds

The survey presented respondents with two time frames for response to an early warning message, one representing a relatively short alert of 10 seconds, the second, a longer warning of 50 seconds.  Not surprisingly, respondents preferred longer warning times, however, warnings approaching one minute would be available only for a rare major earthquake in which the population to be warned was at considerable distance from the earthquake source.  Shorter time frames such as 10 seconds or less will prevail where the earthquake source and population are geographically more proximate.  Shorter warning times will be more frequent in an earthquake early warning system.

Asked to identify actions that might be taken with 10 seconds warning, most survey respondents reported that they would take actions that they ordinarily implement when they feel ground shaking, only sooner.  Most of these actions, such as “duck and cover,” represent life safety measures rather than mitigation.  With 50 seconds, a broader array of measures were mentioned including damage reduction, preventing data loss, reducing secondary hazards such as spillages and fire and more effective emergency response activities including reductions in the number of injuries. For a more exhaustive list of potential life safety and mitigation measures for 10 and 50 seconds, please see Appendix A.

4. Perceived Benefits and Barriers

Reduction in injuries, prevention of secondary hazards and increasing the effectiveness of response activities are all benefits considered primary by potential users of an earthquake early warning system.  Mentioned, but not as salient as the life safety benefits, were reducing damage to equipment, preventing data loss, decreasing the time of service disruption and other mitigation measures. With longer warning times, however, the number of mitigation measures mentioned by survey respondents increased.

Financial barriers appeared to be the greatest concern to potential users of an earthquake early warning system. The costs anticipated were for hardware and software required to integrate a warning system with existing technologies or for consultants to provide guidance in this integration. Given the developmental stage of early warning technology, it was difficult to give an accurate estimate of costs associated with early warning use, so concerns of potential users regarding costs may have been magnified. In addition, some respondents anticipated difficulties getting management “buy in” for an alert system.

 A false alert is defined as a warning that is followed by less than damaging ground motion or no earthquake at all.  This problem is a factor in all existing early warning systems and was anticipated by survey investigators to be a significant barrier to implementation, however, it was of only moderate concern to potential users.  A majority believed that their organizations would tolerate only a limited number of false alerts (five or fewer) before discontinuing participation in the early warning system.

5. Differences by Organizational Sector

The organizational sectors selected for the survey were determined through a focus group process based on the judgment of experts.  Limitation of the survey to four organizational sectors was necessitated by budgetary considerations and could have been extended to others as well including, for example, financial institutions, manufacturing and others.  Among the four selected: emergency management, health care, education and utilities and lifelines, there were differences and similarities in their propensity to adopt earthquake early warning technology.

Perhaps of greatest significance was the overall likelihood of adopting an early warning system based on sector.  While 71% of the emergency management organizations were favorably inclined to adopt an early warning system, only 35% of the health care organizations were similarly inclined with utilities and education weighing in at 54% and 52% respectively.  There were no apparent differences by sector in tolerance for false alarms though there were significant differences in methods of disseminating alerts, in alert response and technological capability to address mitigation as well as life safety.

Literature Review on Warning Response

The literature review was performed by the Disaster Research Center at the University of Delaware (Disaster Research Center, 2000).  The goal of this review was to examine how warning information is perceived and acted upon and to draw warning response lessons from experience with alerting systems for other hazards. The review addressed several topics including: the types of systems currently in use to issue warnings, the components of the warning process, how people respond to warnings, and the issues affecting appropriate response to warnings.  In addition, the literature review provided a background for several topics examined in the survey including:  the settings that are most conducive to the deployment of an early warning system, the type of warning signals and messages people are most likely to heed, the potential negative consequences of false alarms and missed events, the social feasibility of delivering alerts through fully automated systems, and policy issues associated with system integration and reliability, equity and legal liability.

1. Lessons From Existing Hazard Warning Systems

Much of the literature reviewed for this study addressed warning systems that are quite different from that envisioned by Caltech and USGS scientists, particularly the length of the warning period, which was invariably longer than any likely to be available prior to the arrival of ground motion from an earthquake.  Warning periods for hurricane, flooding and tornados all exceed the few seconds that will be available in an earthquake alert.  Nevertheless, there are, according to the literature review, issues common to all warning systems that must be addressed.  

One such issue is overcoming the “normalcy bias” or the tendency for warning recipients to continue routine activities rather than act on the warning information.  According to the study, people often fail to respond effectively to a warning despite clear evidence of an imminent threat, adequate time to respond and clear warnings that have been repeatedly issued.  “Responding to warnings of all types involves a complicated series of perceptual, cognitive and behavioral steps.  If this sequence is interrupted--for example, if people to not perceive or understand warning messages, if they become confused and hesitant, or if they do not feel personally at risk despite having been warned--they will not respond in a timely, appropriate fashion to warning information” (DRC, 2000).  

Research on warning systems suggests that self-protective actions are more likely if a warning system employs verbal messages rather than non-verbal signals, if the warning message provides detailed information about the threat and how to respond, and if it is issued repeatedly with increasing degrees of urgency and over varied channels of communication.  Further, a warning message is more effective if it is accompanied by perceptual cues that validate the danger (e.g. dark clouds, high winds or rising waters). 

Compliance with warnings is also influenced by factors other than warning message content and dissemination strategy.  These factors include the socio-demographic characteristics of warning recipients including prior experience with the hazard, trust in the organization issuing the warnings, and the extent of prior training and education in response.  The organizational setting will also vary for earthquake early warning and these varied settings including educational, health care, emergency services and utilities will present challenges unique to their own institutional environments.  In general, organizations with well-established earthquake response training and educational programs as well as some level of technological sophistication are likely to be the best candidates for earthquake early warning implementation.

2. The Significance of False Alarms and Missed Events on Warning Behavior

A review of the social science literature on behavioral response to warnings indicates that false alarms and missed events are problems faced by all warning systems and that operators of an earthquake early alert system must ensure that the system functions as intended and that costly mitigation measures are not undertaken in vain.  In addition, false alarms can result in loss of credibility for the operators, public disapproval and even legal liability.

On the other hand, the popular assumption that false alarms will create a “cry wolf” syndrome resulting in refusal to heed future warnings is considered overstated.  Studies have suggested that the significance of false alarms varies by organizational types.  If organizations such as utilities or financial institutions initiate costly shut-down procedures in response to a warning that is not followed by damaging level ground motion, the consequences may be very serious. For other types of organizations such as schools, a false alert may not be considered costly, rather as an unscheduled drill contributing to the overall readiness to respond to a real emergency.

Research has suggested a number of measures that may be effective in mitigating the potential negative impacts of a false alert.  These strategies include maintaining a high threshold for the issuance of warnings, developing alert stages that allow the cancellation of false warnings before the alert is issued, associating probabilities of occurrence with the warning, cultivating an understanding among warning recipients that warning systems are fallible, and requiring people to respond to alerts rather than allowing them to decide on their own to act or not act.

3. Automation and System Integration

Most research on public response to warnings has addressed mediated systems, or systems in which human decision making is involved, rather than fully automated systems such as that envisioned by TriNet scientists for earthquake early warning. Fully automated systems are preferred by warning system developers because of the very short anticipated warning periods likely to prevail prior to the arrival of damaging ground motion.  In the mounting technical literature on earthquake early warning systems, most observers have agreed that human decision making as to how, or whether, to respond to an alert makes little sense in warnings of a few seconds duration.  

The DRC review cautions, however, that, from a behavioral response perspective, fully automated systems may face significant challenges including acceptability to potential users, reliability, safety and cost effectiveness.  Clearly, any earthquake early warning system must offer a suite of options that are in keeping with demonstrated patterns of human behavior and accommodate the needs of specific organizational settings. 

The issue of automated warnings vs. human decision-making is one that cannot be resolved by studies conducted prior to the development of a working prototype and actual field-testing.  The issue, however, highlights a basic insight from the DRC literature review that there be integration between the scientific assessment phase and the dissemination phase of the warning process.  In their words, “ warning technologies should be thought of as only one component of an overall integrated warning system that includes scientific, technological, managerial and social components.” (DRC, ii) 

4. Equity Issues

The DRC study raised issues of equity because of the possibility that “some segments of the population, organizations and communities may be less well served than others when the system is put into place” (p. 67).  These groups may include low income, minority and non-English speaking populations as well as persons with disabilities.  Equity concerns suggest the need for a well-considered public education and training initiative to assure an equitable distribution of access to an early warning system and careful consideration of the affordability of a system to participating organizational users.

Organization, Management and Policy 

The important issue of how an early warning system will be managed and organized was addressed by EQE International, lead consultant on the project (ABS Consulting/EQE International, Inc., 2001).  The set of policy issues addressed included:  responsibility for actually issuing alerts, the division of labor among organizations that operate the early warning system, and potential legal liability in disseminating earthquake alerts.  The EQE study was completed as a third stage in the sequence of studies with the user survey and literature review preceding it and serving as bases for a discussion of policy issues.  Given the potential limitations imposed by legal considerations, EQE’s discussion of legal liabilities will be discussed first.

1. Legal Authorities and Liabilities

In the context of state and federal law governing immunities and liabilities, there appear to be two salient issues for the deployment of an earthquake early warning system.  The first issue addresses immunities and liabilities associated with issuing warnings.  State and Federal Tort Claims laws provide broad immunities for high level public officials in the exercise of their duties.  This protection does not, however, extend to lower ranking public officials or to private sector functionaries of any rank. Thus, the role of private sector entities like the California Institute of Technology must be carefully considered in the context of these statutes.

The second issue relates to the theory of public goods and derives from experience with earthquake predictions in the 1980’s.  Earthquake early warnings, like earthquake predictions, must be considered public goods, that is, information that cannot be limited to a few groups but must be shared by the entire population at risk.  Thus, the legal status of a phased deployment of an earthquake early warning system, including a pilot project as envisioned under TriNet, appears problematic.

Drawing on California legislation and amendments designed to address possible warnings of scientific earthquake predictions, EQE points out that the California Earthquake Prediction Evaluation Council (CEPEC) was established as a public entity empowered to review earthquake predictions prior to any public announcement, and that the Governor, as the state’s Chief Executive, exercised broad discretionary power to issue or not issue a warning. EQE found the analogy between earthquake predictions and early warnings only approximate but concluded that the immunities available to CEPEC reviewed forecasts and gubernatorial announcements may be available in earthquake early warnings under certain circumstances.

Citing precedent set by the Parkfield Earthquake Prediction Experiment, EQE recommends that CEPEC conduct a review of scientific assumptions and technical information associated with the early warning system and comment on the merits of the proposed system.  Further, decisions to deploy an early warning system and issue alerts should be made by senior policy-level officials at the state and federal government level.  These officials should include, but not necessarily be limited to, the Directors of OES and the USGS and the Governor of California.

2. Organization and Management

 The assessment of authorities and liabilities provided a backdrop for discussing a division of labor among organizations whose participation is critical for development and operation of an earthquake early warning system.  The information contained in this section is based on interviews conducted with policy-level representatives of all TriNet organizations and the Governor’s Office of Emergency Services.  

Lead responsibility for an earthquake early warning system in California is likely to be shared by the United States Geological Survey which has statutory responsibility for issuing geologic hazards warnings in the United States and the California Governor’s Office of Emergency Services which has operational responsibility for dissemination of warnings (once formally announced by the Governor).  Complementary responsibilities of these two organizations would also extend to user training and technical support.

The early warning infrastructure including both hardware (the seismic and strong motion networks) and software will be the shared responsibility of the network operators including the USGS, Caltech and the California Geological Survey.  These responsibilities will include network and software maintenance and support to assure that data that become the basis for early warnings are timely, robust and reliable.  Caltech will develop algorithms for detecting the initiation of an earthquake and develop software for data analysis but, due to potential legal liability, will not participate in warning message formulation or in the announcement or dissemination of the alert to the public.

While OES and the USGS would have primary responsibility for training and implementation of a warning system for the public, organizational early warning users are expected to: plan a response, acquire necessary software to receive and activate a warning, integrate the warning technology with existing systems, train employees and determine the threshold at which an internal alert would be issued or mitigation measures implemented.

Pilot Early Warning Project

At the outset of the TriNet Project, one of the goals was to develop a pilot earthquake early warning project at Caltech.  This project was to consist of a small number of highly motivated organizations working in partnership with Caltech to test a new early warning technology and provide user feedback that would assist in the further development and refinement of the system prior to the phased introduction of a mature system in southern California. Although the pilot project has not yet been initiated, the studies described in this summary were intended to facilitate the project. The fourth study, completed by EQE, was specifically tasked with providing guidelines for such a pilot (ABS Consulting/EQE International, Inc., 2002)

EQE recommended a series of preliminary meetings and a system evaluation prior to the recruitment of specific pilot project partners. The TriNet partners should first meet to determine in greater detail how the system will operate and delineate specific roles for themselves and others. In addition, a comprehensive system evaluation should be conducted that includes: timely retrieval of data from field stations, analyses and translation of data into usable warning information and the dissemination of the warning to computers remote from the central processing site. To be consistent with the consultant’s recommendations regarding legal liability, the TriNet organizations should present the scientific and technical specifications of the early warning system to CEPEC for a peer review prior to the recruitment of pilot project partners and proceed based on the outcome of these deliberations. 

Prior to notifying prospective pilot project partner organizations, a detailed protocol for working with these organizations should be established and an education and training plan prepared. Partner organizations should be carefully selected such that adequate variation in organizational type, number of sites, level of technical capability, and warning objectives are represented.  In keeping with the caveat regarding use of actual warning information, testing and exercises should be with simulated warnings only.

Conclusions 

The studies summarized above were to have formed the basis for initiation of a small-scale pilot earthquake early warning project at Caltech.  It was an objective to recruit participants and begin the pilot prior to the conclusion of the TriNet Project on December 31, 2001.  Although this objective was not realized, this summary report provides an opportunity to examine next steps in light of the considerable work completed to date and to provide a tentative time table for introducing earthquake early warning in southern California.

Although the TriNet Project has concluded, development of products and outreach associated with the seismic network continues under the California Integrated Seismic Network, individual CISN partner organizations and the committees that provide oversight for CISN.  In the remainder of this report are some conclusions and possible next steps for a consideration of early warning in California.

A key prerequisite for launching the pilot project is a scientific protocol for rapid analysis of earthquake data and the capability to transmit a signal to users prior to the arrival of ground motion at user sites.  This protocol is currently being developed and may require an additional year of research and development before it is sufficiently mature to test within the Caltech Seismological Laboratory and then among the scientific institutions that comprise CISN.  

This protocol must also undergo peer review before beta testing with pilot project partners from other sectors.  Peer review will be provided by the California Earthquake Prediction Evaluation Council (CEPEC) once the scientific protocol has been developed to the point that a professional paper has been prepared by participating scientists. It would be useful to have a mechanism for tracking the current status of earthquake early warning R&D, perhaps though discussions by the CISN Steering Committee at its periodic meetings. 

Once the scientific protocol has been developed and peer reviewed, the overall concept of operations and organizational division of labor can be determined more definitively though discussions among the principal participating CISN organizations.  Concurrently with early warning R&D, it would be prudent to submit the issue of early warning authorities and liabilities raised by EQE to the California Attorney General for an opinion that may provide useful parameters for organizational involvement in generating, communicating and responding to early warning messages. The issues that should be considered by the California Attorney General are listed in Appendix B.
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Appendix A

Actions to be Taken with 10 and 50 Seconds of Warning

	TABLE 4.7 – Examples of New Actions that Might Be Taken with 10 Seconds Warning

	Education:
-notify teachers with walkie-talkies

-have custodian shut off gas

-alert custodial staff to secure building

-shut off machines, move from lab equipment

-notify security to be on alert

-get walkie-talkies

-move clear of falling objects
	Emergency Services:
-turn off computer

-send alert to fire department command center

-warn community

-make sure everyone is out of elevators

-start moving equipment out of building

-activate backup

-alert field workers

-shut down equipment

-evacuate bottom floor

-stop hazardous work

-secure equipment



	Health Care:
-shut off equipment

-secure supplies

-secure patients

-shut off gas

-stop cutting in the ER

-shut off water

-stop elevators


	Utilities & Transportation:
-start making calls

-shut down computers

-notify field

-shut down gas

-alert drivers

-control traffic signals

-put information on the computer




Appendix A (Continued)

	TABLE 4.8 – Examples of New Actions that Might Be Taken with 50 Seconds Warning 

	Education:

-shut off gas

-send out/gather emergency supplies

-contact fire department, district office, police department

-secure lab equipment / evacuate lab

-sound alarms

-turn off computers

-evacuate to outside area

-contact plant manager

-protection for students in the hallways,   restrooms, etc., “wandering students

-get walkie-talkies, cell phones

-initiate emergency response plan

-notify security to be on alert

-focus on protecting smallest children


	Emergency Services:

-turn off computers

-signal buildings to open automatic doors

-notify schools, hospitals

-prisoner relocation

-move vehicles/equipment out

-notify field workers

-siren for community / broadcast to community

-evacuate employees

-get emergency phones

-evacuate elevator

-turn generator on / switch to generators

-clear fire stations

-shut down gas, electricity

-shut down hazardous materials

-direct traffic away from underpasses

-use mobile data terminals

-notify watch deputy / jailer

	Health Care:

-secure equipment (beds, IVs, etc.)

-better meet needs of critical patients

-shut down labs

-stop surgeries, procedures

-some evacuation

-turn off gas, water

-secure patients with pillows, blankets

-secure hazardous materials

-save work on computer

-get people out of pool

-secure elevator

-secure / shut down operating room

-evacuate lobby, emergency room

-get patients dressed

-thorough job of alerting people


	Utilities & Transportation:
-shed load

-open circuit breakers

-drop customer services

-turn on generator

-notify field workers

-alert fuel workers

-notify police and fire departments

-secure equipment

-stop traffic

-prevent hazardous spills

-inform public works

-get vehicles out of garage

-possibly evacuate

-notify drivers/operators

-shut down computers

-broadcast warning

-stabilize power

-notify air traffic controller, floor wardens, fire station

-stop elevators




Appendix B

Questions to be Addressed by the California Attorney General

· Does the SCAN system fall within the parameters envisioned in Government Code sections 955.1, 8558, 8675 and 1126 relating to the issuance of earthquake predictions in California, even though SCAN will be only activated when an earthquake is in progress?

· What actions are necessary at the State level to invoke the immunities envisioned in the above-referenced statutes for warnings issued by the SCAN system?

· Can SCAN warnings be issued to selected groups or organizations rather than the general public that might be at risk from a potentially damaging earthquake?

· At this time it is envisioned that SCAN will initially be deployed on a pilot basis to selected users. During this testing phase are any specific actions necessary to invoke the immunities envisioned in California law? 

· Can deployment of SCAN in the pilot phase result in creation of a “mandatory duty” to warn?

· Do the immunities outlined in California law apply to private entities that might be partners in SCAN, either in managing the networks that detect the earthquakes or as end users of the warnings?

PAGE  
15

