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On Monday, January 11, 1999, at 2:00 a.m., Ventura County was hit with a magnitude 2.5 earthquake centered three miles from the Oxnard/Port Hueneme area.  One week later on January 18, 1999, a 2.7 quake shook the same area at 2:00 p.m. (McLain, 1999).  Considered minor tremblers, the Oxnard Police Department received approximately 200 calls from concerned residents.  With the recent 5th anniversary of the Northridge Earthquake, these small but successive earthquakes, which have increased in intensity, remind us of the necessity of emergency preparedness, and begs the question, “Are people prepared for an earthquake emergency?“

Locally, it may not be widely known that the Cities of Ventura and Oxnard lie on a series of fault lines.  Scientists debate the probabilities of major earthquakes striking Southern California, particularly on the Southern San Andreas Fault.  However, this should not  discourage the public from preparing for an earthquake event.  Many major earthquakes (Northridge Earthquake on January 17, 1994) showed that "damaging earthquakes could occur at any time - without warning" (Red Cross, 1997).  The Northridge Earthquake also showed us that many other faults exist that were not previously know - indicating there are more that remain unknown.  Based on this knowledge, it is "prudent for all Californians to prepare not only for earthquakes, but for other emergencies as well” (Red Cross, 1997).

An earthquake is over a 7.0 magnitude is considered major, with the most recent event being the Loma Prieta (Bay Series Quake) Earthquake on October 17, 1989.  The magnitude 7.1 quake cause 63 deaths, 3,757 injuries, and nearly $6 billion in property damage.  A moderate Earthquake is considered one under 7 magnitude. On January 17, 1994 at 4:31 am the Northridge earthquake hit southern California.  As a result of the 6.6 magnitude earthquake 58 people died and over 9,000 were injured, while sustaining $15 - $30 billion in property damages statewide.  In Ventura County alone there was one death and more that 850 injuries with property damage near $1 billion (Ventura County Star, 1999).

Southern California has had seven large earthquakes, with magnitudes above 5.7 between 1986 and 1994.  The US Geological Society predicts that southern California will experience a magnitude 7.0 or greater earthquake about seven times every 10 years.  They also predict that half of these earthquakes will be on the San Andreas Fault lines, including San Andreas, San Jacinto, Imperial and the Whittier-Elsinore faults.

On the average, a damaging earthquake strikes somewhere in California every 2 years. Since 1987, however, Southern California alone has been hit by at least nine damaging quakes.  Seismologists believe that a major earthquake – magnitude 7 or larger – is likely to occur somewhere in Southern California within the next 30 years.

This seeks to answer the question, “Are the residents of Southern California prepared for an earthquake disaster?”

Literature Review

Researchers explain that a comprehensive disaster plan is the “first major step toward minimizing risk and optimizing recovery time following an emergency” (Levitt, 1997).  However, based on past earthquakes it appears that the majority of citizens do not prepare a comprehensive disaster plan for their families.  Apathy contributes to indifference to disaster preparedness.  Auf der Heide explains that factors of personal or public apathy include lack of awareness, underestimation of risk, reliance on technology, fatalism and denial, and social pressures.  Governmental apathy factors include opposing special interest groups, lack of organized constituency to advocate disaster preparedness, defeatism, priorities competing with “low-probability” events, difficulty in sustaining benefits of preparedness, overestimation of capability, the inter-governmental paradox, and ambiguity of responsibility.  Noted in numerous studies is the need to “be selective in deciding which aspects of disaster preparedness to emphasize” to appeal to the widest range of participants to attempt to overcome the apathy factor (Auf der Heide, 1989).

Research has shown that a typical response to Federal Emergency Management Agency (FEMA) surveys regarding disaster preparedness is “…it can’t happen to me.”  To combat this attitude, FEMA recommends the following four-step process:

Step 1: Find out what could happen and research preparedness options. 

Step 2: Create a survival plan.

Step 3: Complete the FEMA Emergency Preparedness Checklist.

Step 4: Maintain and practice the plan.

These steps should be as “routine” as possible with the “solution of advance planning and preparation.”  Two rules that apply to disaster planning are “expect the unexpected and the very familiar Murphy’s Law” (Herman, 1982).

In a telephone survey of 800 samples data showed that earthquake concern was more likely among people who were female, younger, and non-Anglo.  They also found that there was a greater likelihood of preparation for those that had more concern, were married, and had lived longer at their present address (Dooley, 1992).  Unexpected findings were the result of a study of household preparedness and stress related to a natural disaster.  The study found that those who has participated in disaster education and engaged in household preparedness had results of higher levels of stress (Faupel and Styles, 1993).

Specialized studies emphasize the need to consider special-needs populations when attempting to launch an earthquake preparedness educational campaign.  The populations include limited and non-English speaking residents, seniors, and the disabled (State of California, 1993). Other researchers have noted a concern regarding children and pets as well, whereas emergency plans should accommodate for their needs in the event that families are separated for a time following a disaster.

The California Earthquake Hazards Reduction Act, Government Code Chapter 12, Section 8871 was signed into law on October 2, 1985.  The statute requires the California Seismic Safety Commission to prepare and administer a program setting forth priorities, funding sources, amounts, schedules and other resources needed to reduce statewide earthquake hazards significantly by the year 2001.  “The California Earthquake Loss Reduction Plan” was released in November 1997 by the commission, with information regarding the Loma Prieta, CA 1989, Northridge, CA 1994, and Kobe, Japan 1995 earthquakes.  The document is California’s strategic plan guiding the executive and legislative branches in overall implementation strategies and priorities for seismic safety.  The plan also complies with the FEMA’s National Hazards Mitigation Strategy and acts as the state’s hazard mitigation plan required for federal funding after earthquakes.

The California Office of Emergency Services (OES) Earthquake Program was formed in 1993 by combining the Bay Area Regional Earthquake Preparedness Project and the Southern California Earthquake Preparedness Project.  The OES Earthquake program is involved in earthquake preparedness and damage reduction throughout California.  “Program staff members work with local and regional governments, businesses, hospitals, schools, human service agencies, neighborhood and community organizations, and individuals to address, among other things, preparedness planning, hazard mitigation, emergency response, business resumption planning, post-earthquake shelter and housing, and the complexities of disaster recovery”(OES, 1998).

“The federal government is currently undertaking a monumental task of developing a national earthquake assessment.  This project will provide invaluable information to a multitude of organizations and individuals regarding the threats facing the US due to seismic hazards” (WSSPC, 1998).  In addition, FEMA is in the process of preparing an Annualized Earthquake Loss Estimate, in partnership with the United States Geological Survey (USGS), that will portray expected annual losses due to earthquakes for each county in the United States.

The San Andreas Fault is the largest earthquake fault in California and therefore receives the most attention from earthquake seismologists.  Recent events have shown that earthquakes on other faults can also have considerable impacts. Scientists estimate that more than 200 faults in the southern California area are capable of causing an earthquake of magnitude 6 or greater.  Most everyone in Southern California lives within 30 miles of one of these faults (OES, 1998).

No one knows when or where such a quake will occur, but everyone can reduce their risk of death, injury and property loss in an earthquake by doing a “hazard hunt” in their home or business and preparing for a disaster.

Literature review suggests that earthquake preparedness involves much more than stocking up on food and keeping a flashlight near the bed.  After an earthquake or other disaster, emergency response agencies will most likely be over burdened and may not be able to get to each neighborhood immediately.  Neighbors or co-workers need to take the initial emergency response actions and be prepared to take care of others for at least seventy-two (72) hours.  Past earthquakes have thrust many untrained people into positions of providing first aid and rescuing neighbors. Joining and forming a neighborhood response team can greatly improve a neighborhood's chance of surviving an earthquake and improve the self-sufficiency of the neighborhood.  As part of the neighborhood response team planning process, neighbors conduct an inventory of skills and resources available in their neighborhood, and team members identify neighbors that are physically challenged or in need of special assistance (OES, 1995). 

The majority of work done in the field of earthquake preparedness focuses on safety and preparedness in the single-family dwelling.  Videos, pamphlets, and manuals (FEMA, 1985 and 1996; OES 1995 and 1998) suggest ways to identify possible hazards in private  homes and list tools and supplies to stockpile to help survive in the first days following an emergency.  Although researchers note it is impossible to make a home earthquake proof, to lessen the likelihood serious injury, FEMA lists in-home hazards:

· Tall heavy furniture which would topple, such as bookcases, china cabinets, or modular wall units.

· Hot water heaters which can be pulled away from pipes and rupture.

· Appliances which can move enough to rupture gas or electrical lines.

· Heavy picture frames or mirrors over the bed.


· Latches on kitchen or other cabinets that will not hold the door closed during ground movement.

· Breakables or heavy objects that are kept on high or open shelves.

· A masonry chimney that could crumble and fall through an unsupported roof. 

· Flammable liquids like painting or cleaning products, which would be safer in a garage or an outside shed. 

The second phase of home earthquake preparedness is the storing of emergency supplies. These supplies range from water to road maps (Appendix I).  These steps, along with practiced family survival and evacuation plans, lessen the occurrence of injury.

Although the majority of earthquake preparedness literature is focused on the home, many manuals and pamphlets are published on preparedness in businesses, for persons with disabilities, and apartments and mobile home residents.  Each of these issues present their own unique set of circumstances and problems during an earthquake.

Although the potential for greater injury and life loss exist in apartment houses and mobile homes, literature suggests that these residents can come together as a community to prepare for the next big earthquake (FEMA, 1997). Community preparedness begins with an awareness of the community’s earthquake hazards and risks.  It includes meeting to find out which people have skills that will be useful before and after an earthquake, and who will need particular help after an earthquake, like the disabled or those with special medical needs. The community plan involves:

· Community Leader – coordinates the preparedness program for community

· Block/Floor leaders

· First Aid Specialists

· Emergency Supply Coordinator

· Communications Coordinator

· Family Plan – evacuation and survival for each individual apartment or mobile home.

Earthquake preparedness and planning for the physically challenged (elderly and disabled) present additional scenarios.  Special precautions for people with impaired mobility involve letting neighbors know that what problems may be incurred in getting out of the home.  Evacuations can be made easier by clearing paths, finding alternate routes, or securing objects such as bookcases that may block egress.  Persons in a wheelchair are instructed to stay in the chair, lock the wheels, and use their arms to cover their head.  If in bed, or out of the chair, disabled persons are instructed to seek cover under a bed, desk, or table and protect themselves from falling objects.

For people who are deaf or are hearing-impaired, the greatest threat comes not from the effects of the quake itself, but it’s aftermath.  Simply, they will have a much more difficult time communicating.  Telephone lines will be out and electric typewriters will be useless.  If electrical power is out, communicating in the dark requires a flashlight. Also, people may not realize that deaf or hearing-impaired persons cannot hear evacuation warnings and instructions, and may be left behind.  The deaf and hearing-impaired can make sure they have a flashlight, pencil and pad, and hearing aid batteries, next to their bed.  They must also ask a neighbor to be their source of emergency information as it comes over the radio.  If at work, they must remind co-workers that they cannot hear an evacuation order, and ask for help.

For people that are blind or have impaired vision, their surroundings may be greatly disrupted by an earthquake.  During an earthquake, objects may fall that obstruct exits. The vision-impaired should have an extra cane at home and at work.  Wherever they may be, things will be changed because of the earthquake and they’ll need a cane, even if they have a seeing-eye dog.  They should know alternate escape routes at home and at work, the ones they are used to may be blocked (OES, 1998).  Elderly citizens require many of the same precautions as the physically challenged.  Some additional things to consider are to anchor any special equipment such as life support systems or oxygen bottles.  A security light in each room will light up automatically if there is a loss of electricity, and continue to operate for four to six hours, and can be turned off by hand in an emergency (FEMA, 1985).

                                                      

Methodology

The purpose of the study is to assess a percentage of average southern California residents, and determine the level of earthquake disaster preparedness.  The sample population is residents and visitors to the City of Ventura during an average winter weekend.  Three sample populations were surveyed: visitors to the downtown Ventura area; the swap meet at Ventura College, and; the City of Ventura Future Fest at Ventura College.  Survey questionnaires were randomly distributed to attendants at the above three listed locations.  It is assumed that the majority of those surveyed were residents, as visitors are less likely during winter months in a southern California beach community.  

Anticipated results of the survey were:

1) The majority of respondents will not feel that they are prepared for an earthquake emergency.

2) The majority of respondents will not be prepared based on criteria established to identify preparedness.

3) Respondents with children will be more prepared for an earthquake than respondents without children.

4) Homeowners will be more prepared for an earthquake than non-homeowners.

Ten survey questions were designed to assess the respondent’s level of preparedness, (Questions 9-12 of Appendix II) regardless of their personal feeling of preparedness.  If a respondent “yes” to eight to ten of the criteria, they were determined to be “very prepared.”  Respondents that answered “yes” to five to seven of the criteria are determined to be “somewhat prepared,” and four or fewer “yes” answers are “not prepared.”  For example, if a respondent knew where to locate and how to turn off all of their utilities (gas, water, electric), but did not have any of the other criteria in Questions 9-12, they are “not prepared.” 
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Data Summary

A total of 267 respondents were surveyed using the sample design questionnaire (Appendix II).  Of those surveyed, 92.7% have experienced an earthquake.  And 83.4% have received earthquake preparedness information.
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82.9% believe that they are prepared for an earthquake emergency.  

However, using the criteria of preparedness as described above, 39.9% of respondents are “very prepared,” or met seven or more of the established criteria to determine preparedness. 

Of those respondents with children, 42.5% are “very prepared,” in comparison to those 39.2% of those respondents without children.  When comparing respondents that own and rent their homes, 45.5% of owners and 32.4% of renters are “very prepared.”  Of those that have received earthquake preparedness information, 41.9% are “very prepared.” 

Data Analysis
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The survey results indicate that although the majority (92.7%) of respondents have experienced an earthquake and have received information regarding earthquake preparedness (83.4%), only 40% are very prepared.

In addition, the data suggests that parents are no more likely to be prepared for an earthquake disaster than non-parents.  However, it appears as if homeowners are 13% more likely to be very prepared than non-homeowners (renters). 

Conclusion

Based on our research, many agencies (FEMA, American Red Cross, State Office of Emergency Services, U.S. Geological Commission, California Seismic Safety Commission, and county and city agencies) have earthquake preparedness plans and safety check lists available to the public.  Generally, all of the agencies utilize the same methods for communicating preparedness to the community including pamphlets, Internet sites and videos.  While conducting research we found there to be a significant number of duplicate works and publications from different agencies.  All of the agencies appear to communicate earthquake preparedness methods well.

Businesses and universities, etc., are governed by OSHA, which sets a standard of safety and emergency response requirements for those organizations.  However, no agency governs residential safety requirements.  For the well being of the community, our team recommends that a government agency focus on earthquake preparedness within residential areas or design a residential program to ensure compliance with preparedness plans.  Although enforcement is unlikely, this type of “requirement” is similar to helmet and safety seat belt laws, designed to protect an individual citizen’s safety.  One pitfall to this approach may be the transitory nature of many residential neighborhoods, where block “teams” would be constantly evolving creatures. 

Earthquakes strike suddenly, violently and without warning.  Identifying potential hazards ahead of time and advance planning can reduce the dangers of serious injury or loss of life from an earthquake (FEMA, 1998).

Are Southern California residents prepared for an earthquake disaster?  The data indicates no.  Although a great majority of respondents feel they are prepared for an emergency, most are not “very prepared” for an earthquake emergency.  However, many survey respondents are somewhat prepared.  Although the data shows no significant differences based on respondents with or without children, homeownership appears to be a contributor to a slight higher rate of earthquake preparedness.  

As most respondents have received preparedness information, it appears as if there is an opportunity to increase the distribution of this material to reach a greater majority of the population. 
Appendices
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Survey Results - Data

Appendix I

Office of Emergency Services Emergency Supply Checklist, 1998

· Water – 1 gallon per person per day.

· First Aid kit.

· Food

· Portable radio, flashlight and spare batteries.

· Essential medications.

· Fire extinguisher.

· Sanitation supplies (Bleach, trash bags etc.)

· Extra clothes, gloves, shoes.

· Tools (axe, shovel, broom, adjustable wrench)

· Cooking Supplies
Appendix II

EARTHQUAKE PREPAREDNESS SURVEY QUESTIONNAIRE

Demographics

1.
Do you own or rent?
A. own

B. rent

C. other

2.
Family   
A. married or partnered with children in the home.

Status:

B. married or partnered, no children in the home.




C. single with children in the home.




D. single, no children in the home.

Earthquake-related

3.
Have you ever experienced and earthquake?

A. yes

B. no

4. 
To what extent to you feel that you are adequately prepared for an earthquake?

A. very much

B. somewhat

C. not at all

5.
Do you know how where to locate and how to turn off your utilities? 

9A.
Gas
___yes

___no

9B.
Water
___yes

___no

9C.
Electric ___yes 
___no

6.
Is you water heater secured to the wall?

A. yes

B. no

C. don’t know

7.
Do you have an emergency kit that includes:

A. 72 hour water supply?

___yes

___no

B. 72 hour food supply?

___yes

___no

C. First Aid/Safety Kit?

___yes

___no

8.
In the event of an emergency does your family:

A. Have an evacuation plan?


___yes

___no

B.  Have an out-of-state emergency contact?
___yes

___no

C.  a family meeting place?


___yes

___no

9.
Have you ever received information on earthquake preparedness?

A. yes

B. no

10.
Does your employer or business have an earthquake preparedness plan?

A. yes

B. no

Appendix III

SURVEY RESULTS - DATA

Survey Respondents - 267 

Question No. 

1. 50.2% own; 42.3% rent; 5.9% other

2. 40.3% with children; 58.6% without children

3. 92.7% have experiences an earthquake

4. 16.7% feel they are very much prepared for an earthquake;

62.4% somewhat prepared

20.5% not at all

5.
A
- 
75.1% turn of gas




23.7% can not turn off gas


B
-
78.8% turn off water




19.2% can not turn off water


C
-
79.1% turn off electricity




19.4% can not turn off electricity

6.
A
-
 71.5% water heater secured to wall; 13.8% not secured to wall

7.
A 
-
55.1% 72 hour of water

43% no water


B
-
58.1% 72 hour food




38.7% no food


C
-
69% first aid kit




28.6% no first aid kit

8.
-
53.7% evacuation plan




45.9% no evacuation plan


B
-
52.2% out-of-state contact




46.2% no out-of-state contact


C
-
45% have meeting place




53.4% no meeting place

9.
83.4% have received earthquake preparedness information


16.2% have not received

10.
56.7% of employers have known plan

37.9% of employers do not have known plan
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