Session No. 25 - 32
Course Title: Disaster Response Operations and Management

Session Title: Responding to Natural Disasters

Time: 50 minutes

Objectives: 
25-32.1 
Point out that natural disasters are typically related to associated and secondary hazards.
25-32.2
Introduce the requirements for a student presentation (disaster case study).

25-32.3
Provide a sample case study to ensure the students understand goals of the presentation.
25-32.4 Allow students time to work on the presentations and present them to the class.
Scope:
The purpose of this session is to illustrate the unique response challenges created by natural disasters.  The professor initiates the session by exposing students to the complexity of natural disaster agents in relation to associated and secondary hazards.  After introducing the requirements for the student presentation assignment, an actual disaster case is covered and discussed.  Once sufficient time is given for student presentation preparation, each student presents his/her findings in subsequent sessions.
Session Requirements:
1. Instructor Reading:

Aguirre, Benigno E.  1988.  “The Lack of Warnings Before the Saragosa Tornado.”  International Journal of Mass Emergencies and Disasters  6 (1): 65-74.

Aptekar, Lewis.  1994.  Environmental Disasters in Global Perspective.  G. K. Hall: New York.

Bolin, Robert and Lois Stanford.  1998.  “The Northridge Earthquake: Community-based Approaches to Unmet Recovery Needs.”  Disasters  22 (1): 21-28.

Bolin, Robert (ed.).  1990.  The Loma Prieta Earthquake: Studies of Short-Term Impacts.  Program on Environment and Behavior #50.  Institute of Behavioral Science, University of Colorado: Boulder.

Chagnon, Stanley A.  1996.  The Great Flood of 1993: Causes, Impacts and Responses.  Westview Press: Boulder, Colorado.

Charles, Michael T. and John Choon K. Kim.  1988.  Crisis Management: A Casebook.  Charles C. Thomas Publisher: Springfield, Il.

Clark County Fire Department.  (no date).  The MGM Grand Hotel Fire Investigation Report.  http://www.co.clark.nv.us/firedept/ccfd_mgm.htm.
Ebert, Charles H.V. 1993.  Disasters: Violence of Nature, Threats by Man.  Kendall Hunt: Dubuque, Iowa.

Farazmond, Ali.  2001.  Handbook of Crisis and Emergency Management.  Marcel Dekker, Inc.: New York.

Governor’s Committee on Disaster Planning and Response.  1993.  The Lewis Report (Hurricane Andrew).  Florida Division of Emergency Management: Tallahassee, Fl.

Ingleton, Jon (ed.).  1999.  Natural Disaster Management.  Tudor Rose: Leicester, England.

Kartez, Jack D.  1982.  “Emergency Planning Implications of Local Governments’ Responses to Mount St. Helens.”  Working Paper #46, Environmental Research Center, Washington State University.

May, Peter J.  1985.  “Mount St. Helens: A Case Study.” Pp. 71-86 in Recoverying from Catastrophes: Federal Disaster Relief Policy and Politics.  Contributions in Political Science, 128.  Greenwood Press: Westport, Connecticut.

McEntire, David A. 2006. “Dealing with Future Disasters.” Disaster Response and Recovery: Strategies and Tactics for Resilience. New York: Wiley.

Merriman, P.A. and C.W.A. Browitt.  1993.  Natural Disasters: Protecting Vulnerable Communities.  Thomas Telford: London.

Mitchell, James K.  1999.  Crucibles of Hazard: Mega-cities and Disasters in Transition.  United Nations University Press: New York.

Nigg, Joanne M.  1994.  “Emergency Response Following the 1994 Northridge Earthquake: Intergovernmental Coordination.”  Proceedings of the NEHRP Conference and Workshop on Research on the Northridge, California Earthquake of January 17, 1994.
Oliver Smith, Anthony.  1986.  Natural Disasters and Cultural Responses.  William and Mary College: Williamsburg, VA.

Peacock, Walk, Betty Hearn Morrow and Hugh Gladwin (eds.).  1997.  Hurricane Andrew and the Reshaping of Miami: Ethnicity, Generate and the Socio-Political Ecology of Disasters.  University Press of Florida: Gainesville.

Platt, Rutherford H.  1999.  Disasters and Democracy: The Politics of Extreme Natural Events.  Island Press: Washington, D.C.

Routley, J. Gordon.  (no date).  The East Bay Hills Fire, Oakland-Berkeley, California (October 19-22, 1991).  Federal Emergency Management Agency, United States Fire Administration.  Emmitsburg, Md.

Schneider, Saundra K.  1995.  Flirting with Disaster: Public Management in Crisis Situations.  M.E. Sharpe: Armonk, New York.

Sinha, D.K. (ed.)  1992.  Natural Disaster Reduction for the Nineties: Perspectives, Aspects and Strategies.  International Journal Services: Calcutta.

Smith, Keith.  1995.  Environmental Hazards: Assessing Risks and Reducing Disaster.  Routledge: New York.

Sorensen, John H.  1981.  “Emergency Response to Mount St. Helens’ Eruption: March 20 to April 10, 1980.” Working Paper #43, Energy Division, Oak Ridge National Laboratory.  

Sylves, Richard T. and William L. Waugh, Jr.  1996.  Disaster Management in the U.S. and Canada: The Politics, Policymaking, Administration and Analysis of Emergency Management.  Charles C. Thomas Publisher: Springfield, Il.

Sylves, Richard T. and William L. Waugh, Jr.  1990.  Cities and Disaster: North American Studies in Emergency Management.  Charles C. Thomas Publisher: Springfield, Il.

Tierney, Kathleen J., Michael K. Lindell and Ronald W. Perry.  2001.  Facing the Unexpected: Disaster Preparedness and Response in the United States.  Joseph Henry Press: Washington, D.C.

Waugh, William L. Jr.  2000.  Living with Hazards, Dealing with Disasters: An Introduction to Emergency Management.  M.E. Sharpe: Armonk, New York.

Wisner, Ben, Piers Blaikie, Terry Cannon and Ian Davis.  2004.  At Risk: Natural Hazards, People’s Vulnerability and Disasters.  Routledge: New York.
2. Student Readings:
Selected by student and approved by professor.

McEntire, David A. 2006. “Dealing with Future Disasters.” Disaster Response and Recovery: Strategies and Tactics for Resilience. New York: Wiley.

3.
Handouts:
Primary, Associated and Secondary Hazards

Case Study Assignment

Supplementary Considerations:
1. It is imperative that students understand the complex nature of natural disasters as they relate to associated and secondary hazards.  Emergency managers who are myopically focused on primary hazards will be ineffective and may be responsible for additional deaths, damage and disruption.
2. In order to obtain information for their case study presentations, students may acquire a number of case studies from the academic literature, from state and federal disaster agencies, or on the Internet (for instance, see Quick Response Reports at the Natural Hazards Research and Information Application Center at the University of Colorado at Boulder - http://www.colorado.edu/hazards/ ).

3. The professor may discuss his or her own research findings on responses to natural disasters during this and in subsequent sessions until the students are ready for the case study presentations.

4. Documentaries on natural disasters would supplement the material presented in this session.  The professor may wish to search for DVDs/videos from National Geographic, the Weather Channel, the Discovery Channel, the Learning Channel, PBS, FEMA and other disaster-related organizations.

5. First responders, emergency managers, state disaster agency personnel, or FEMA employees may be invited into the class to talk about the cases presented in this session or other natural disasters they have experienced or been involved in.
Objective 25-32.1
Point out that natural disasters are typically related to associated and secondary hazards.
Involve the students in a group discussion:

I.
Ask the students “What is the meaning of the term ‘secondary hazard?’”  After a brief discussion, mention the following points:
A.
Explain that natural disasters are usually very complex, and that the primary hazard may have a close relation to associated and secondary hazards.

1.
A primary hazard is a natural hazard agent that triggers the disaster and exposes vulnerabilities.

2.
An associated hazard is a natural hazard agent that typically occurs at the same time as the primary hazard (e.g., hurricanes produce flooding).  
3.
A secondary hazard is a hazard (natural, technological or otherwise) that occurs as a result of the primary hazard.  
a.
Note: Some secondary hazards are immediate, others are delayed.

4.
Sometimes it is difficult to distinguish between associated and secondary hazards.

II.
Ask the students “What are some examples of primary hazards along with their associated and secondary hazards?”
A.
During the discussion, refer to the handout “primary, associated and secondary hazards” and make the following observations:

1.
Volcanic eruptions often occur in conjunction with earthquakes; heat from lava and steam may create fires or melt snow caps and produce flooding.
2.
Earthquakes cause structural damage/collapses, lead to fires resulting from broken gas mains, create chemical releases or explosions at industrial facilities, and destabilize slopes (thereby triggering landslides).   

3.
Hurricanes result in structural damage/collapses, and often lead to tornadoes and flooding.
4.
Lightening strikes may create forest fires, which produce flooding and mudslides (due to depleted vegetation).
5.
Flooding is associated with hurricanes, tornadoes and other forms of severe weather; it often produces structural collapses and mold.
6.
Winter Storms may create flooding (when ice and snow melts) and be followed by fire (when people light fires to keep warm). 
7.
Tornados are associated with hail and flooding.   They generate structural damage/collapses.
8.
Most primary hazards also create power outages (limiting use of electricity), take down live power lines (leading to electrocutions), produce dangerous ruble and debris (resulting in cuts and abrasions), and cut off water and gas supplies.  

B.
Natural (and other types of) disasters may therefore be described as compound, complex, cascading or synergistic events.
1.
A good example of this is Hurricane Katrina.  The hurricane was the initial hazard.  It was associated with flooding due to the breaching of the levees.  As the water settled in New Orleans, gas lines were broken, creating fires.  Hazardous chemicals and sewage also ended up in the flood waters.

2.
These facts necessitate that first responders and the emergency manager approach response operations in a cautious manner.
Objective 25-32.2
Introduce the requirements for a student presentation (disaster case study).

Present the following information as a lecture:

I.
Over the next several class sessions, students will be given an assignment to research and present a case study to their peers in class.
A.
Students should be aware of the following requirements for the assignment (distribute Case Study Assignment handout).


1. Select a case study that deals with a natural hazard event.

2. Let the professor know of your intent to study that particular disaster and obtain his/her approval.

3. Acquire academic and other resource material to obtain information for the presentation.  

a.
This may include various books from the library,

b.
Academic journals such as: ASPEP Journal, Australian Journal of Emergency Management, Disaster Prevention and Management, Disaster Recovery Journal, Environmental Hazards, International Journal of Emergency Management, International Journal of Mass Emergencies and Disasters, Journal of Civil Defense, Journal of Contingencies and Crisis Management, Journal of Emergency Management, Natural Hazards Review.  

c.
Websites for or reports from various disaster response agencies may also yield valuable insights into various disasters.

4.
Develop a 10-15 minute presentation which addresses the following questions:
a. What is the sequence of events that led up to the disaster?

b. What type of natural hazard occurred and what was the impact?

c. What was/were the main issue(s) to be addressed by emergency managers, first responders and others?

d. Was the response a success or failure?

e. What are the lessons for future disasters?

5.
Utilize Power Point and distribute handouts if needed or desired.
6.
Grades will be based on the extent to which the student presented a clear and logical case study based on the above guidelines.

Objective 25-32.3
Provide background information about the East Bay Hills fire, and illustrate major response operations and lessons learned.

Present the following information as a lecture:

I.
In order to illustrate what the case study presentation may look like, we will discuss the East Bay Hills fire (as reported by J. Gordon Routley [no date]).  
A.
The East Bay Hills fire was a devastating event that occurred October 19 through 22, 1991.
1.
A brush fire was reported on a hillside at 12:12 pm (its cause was unknown but it was believed to be arson).
2.
In time, five alarms were sounded as fire fighters tried to get control of the situation.  

3.
This included 12 Engine companies, 2 ladder companies, and other emergency resources and personnel.
4.
A number of helicopters were brought in as well

5.
Because the wind was very light that day, the firefighters were eventually able to get control of the fire and extinguish it.
B.
Unfortunately, a number of flare ups occurred due to embers which remained hot throughout the night.  
1.
Most of these small fires were quickly quenched.
2.
But, at 10:40 am, another major flare up occurred and embers were carried elsewhere by strong winds.
3.
Within a few minutes a new fire started crowning trees on another hillside.
4.
Superheated gasses from the fire would dry out vegetation; the shrubbery and trees would then explode on fire.
5.
The fire was so hot that even the power poles would ignite far from the actual fire.
C.
When all was said and done, the fire:

1.
Covered 1,500 acres.
2.
Destroyed more than 3,000 houses and 2,000 vehicles.
3.
Killed 25 people and injured 150 others.
4.
Left 10,000 people homeless.
5.
Necessitated the evacuation of 20,000 to 30,000.
6.
Resulted in 1.5 billion in damages and losses.
7.
Was declared a Presidential disaster.

D. There are a number of interesting points that we can glean from this incident:
1. This disaster shows the complex interaction of the systems Mileti discusses in Disasters by Design (1999).
a.
Natural Disasters are obviously closely associated with the natural environment.
· The East Bay Hills area is very hazard prone.
· There have been many fires in this area over the past 70 years.
· For instance since 1930, there have been 14 large scale fires.
· In 1923, a fire destroyed 640 structures.

· In 1970, a fire destroyed 37 homes.
· In the 1980s, another fire destroyed 5 buildings.
· In the 1800s, most of the wood in the East Bay Hills was consumed by citizens from the area.  As a result, people imported Eucalyptus from Australia (which grows very rapidly).  Monterrey Pine was also brought in from other parts of California (and these trees are extremely vulnerable to fires and produce flying brands and embers).
· Because the West side of the hills gets more rain than the East side, the vegetation became thick and lush in this area.
· Prior to 1991, the East Bay Hills experienced 5 years of drought.
· In addition, a severe winter also killed many Eucalyptus trees and the underbrush.

· Consequently, there was lots of flammable vegetation.
· At this time, the Diablo Winds (Santa Ana) were growing in strength (which are very common in September and October due to high pressure system in the Great Basin and a low pressure system off the coast in the Pacific Ocean).
· Making matters worse, there was low humidity at the time of the fire.
· The terrain was also steep, making fires burn much faster than in flat areas.
b.
The built environment exacerbated the natural hazard conditions.
· After the 1906 San Francisco earthquake, the East Bay Hills area began to be developed.

· Cities expanded dramatically again during the 1960s and 1970s.
· A 456 unit apartment complex was built in the area at this time.
· 340 densely built condominiums were placed here as well.
· Homes were expensive and had multiple levels.
· Homes also had garages, decks and short bridges, mostly made of wood.
· Roofs included shake (wood) shingles.
· New roads were constructed to further development of the area.
· However, some neighborhoods only had 1 entrance/exit and roads were narrow and included many switchbacks. 
· Water systems installed in the area relied on electricity to pump supplies from storage tanks 

· Electric lines erected in the area often arc in high winds; this actually occurred in the East Bay Hills fire. 
c.
The Social Environment was also to blame for the impact of the disaster.
· In the past, grazing on the hillside required the introduction of new grasses, oats, and barley, and these plants were allowed to grow even when grazing ceased.

· People in San Francisco, Oakland and San Jose prefer the beautiful views due to the 1,300 ft. elevation of the East Bay Hills and consequently moved into the area.
· As the area transitioned from a rural to suburban area, fire suppression was utilized as a way to protect property (thus allowing further growth of plants and trees).
· New regulations on shingles were proposed after a fire in 1923, but these were not implemented as they were not politically popular.

· Similar regulations were recommended in a study in 1959 and these same regulations were suggested again in 1970.  In both cases, the regulations were bypassed.
· After a fire in 1980, an ordinance for fire control was passed in Berkeley but it was soon rescinded due to popular outcry.
· In 1982 a Blue Ribbon Committee studied the need for fire breaks, but these measures fell victim to the economy.
· Some property deeds in the East Bay Hills residential neighborhoods restricted removal of trees, thereby adding fuel for future fires.
· In addition, people built decks connected to their homes, but didn’t clear brush underneath.
· In the 1980s, the Fire Department lost 40% of its staff due to budget constraints and 10 companies were discontinued.
· Local and state governments did not spend money on fuel thinning and fire breaks because of limited budgets.
· One expert observed that there was no warning of the residents about the rising dangers of the threat: “If the Oakland Hills had been part of a national park or forest, instead of a commercial neighborhood, the area would have been evacuated during the Red Flag weather conditions.”
· In short, the natural, built and social environments combined to produce a vulnerable situation.  Unfortunately, no one addressed the growing wildland-urban interface issues and disaster resulted.
E.
There are several important lessons from this disaster:
1.
Be sure to finish the job!
· The initial fire on October 19th was extinguished, but hot embers re-ignited the next day.  Fire officials and fire fighters should do all they can to douse hot spots and monitor flare ups.  
2.
Give extra attention to communications during the planning phase or in actual disasters.

· Because of the large numbers and diverse nature of responders, communications were overwhelmed immediately in the field.
· Because of the large volume of calls and inadequate communications with those at the scene, the 911 center could not process calls or tell people where to go for the purpose of evacuation.
· It took a great deal of time to locate and utilize public information officers as the fire occurred on a Sunday.
3.
Expect a chaotic and dangerous incident area and do all you can to protect the safety of your personnel.

· When police warned people to evacuate, the narrow roads became clogged as up to 5,000 people tried to leave the area.
· Fire fighters had to protect themselves from the rapidly moving flames.  Some had to take refuge in swimming pools when the fire jumped roads and freeways.  One fire fighter commented “It’s hard to get organized [to respond] and run for your life at the same time!”
4.
Be sure not to repeat mistakes made regarding mutual aid.

· All local resources were quickly committed to the fire. 
· A request for mutual aid was either delayed or their arrival took longer than anticipated.
· When the planes approached the incident they were restricted by winds, updrafts, and smoke.

· By the time mutual aid personnel arrived at their designated location, their areas to protect were already burned.

· One captain reported to a command post as instructed, but was then told that he was actually supposed to be elsewhere (thus delaying his contributions further).
· Scores of strike teams were used (some from 99 to 350 miles away).
· Unfortunately, some mutual aid teams did not have the right hose connectors.  Oakland and San Francisco opted to maintain 3” lines when the rest of the state went to 2 ½ lines.  Adapters were available, but difficult to acquire because the fire occurred over the weekend.
5.
Be sure fire fighters have sufficient water and equipment.
· Some people turned on sprinklers to protect their homes.  The water remained on even if homes were burned to the ground, which caused a shortage of water for fire fighters.
· Fire crews had either urban or structure fire equipment (but they really needed a combination of both due to the nature of the incident). 

6.
Technology helped fire fighters respond to the fires.
· A helicopter with an infrared monitor and a GPS system pointed fire fighters to hotspots that needed to be extinguished.
· Because power lines were down, fire fighters obtained generators to pump water out of wells to fight the raging fires.


7. 
Take advantage of opportunities during recovery.

· Instead of establishing a DRC, it established a Community Restoration and Development Center in a vacant grocery store.  This center provided access to federal and state disaster assistance, city permitting, psychological and financial counseling, and other victim support services.

· Be sure to address all options in recovery.  Should the homes in this incident be rebuilt or relocated?  If they are to be rebuilt, should the neighborhood be planned first?  Are new restrictions needed to achieve greater safety?  What retrofit requirements should be applied to repairs?  What restrictions should be put on nearby vacant land?  Would it be safer to move these homes to a new area?
· A new task force on Emergency Preparedness and Community Restoration was created and it pushed through a $50 million bond election for safety improvements.  This permitted the acquisition of new water supplies, seismic reinforcement of fire stations, the establishment of an EOC, and the purchase of a GIS system to mark natural fire breaks.

· The task force pushed through new (class A) roofing requirements and additional restrictions on siding, eaves, decks, and balconies.

· Although the task force could not address street issues (relating to the size of roads and cul-de-sacs) because of the large cost per property ($6,000 to $10,000 each), they were able to implement more stringent parking restrictions.
8. Because of communications, command and service delivery issues, the East Bay Hill fire is significant because it led to the development of the Standard Emergency Management System in the State of California.   

9.
This event teaches us to complete our work, ensure first responder safety, plan for mutual aid, acquire adequate equipment for responders, utilize technology in our response operations and think critically about recovery options and opportunities.
10. 
These lessons must be incorporated into emergency management if we are to avoid a repetition of the problems in the response to the East Bay Hills Fire.

Objective 25-32.4
Allow students to work on projects and present case studies to the class.

I.
In the remainder of this session and in the next several sessions (exact number to be determined by the professor), the professor 1). allows the students to identify what cases they will present in later sessions, 2). presents his/her own research findings or the studies of other scholars, and  3). listens to and provides feedback on student presentations. 
A.
The professor encourages students to select their case study and obtain approval.  (Be sure to write down who is covering disasters so as to avoid duplication and increase opportunities for learning).
B.
The professor should do all he/she can to point students in the direction of useful books, articles, reports and websites. 

C.
If students require several class sessions to prepare their case study presentations, the professor may wish to discuss his/her own research findings which relate to disaster response operations and management.  Additional natural disaster events (from other scholars) can also be covered by the professor so long as they are not going to be addressed by students later on.

D.
When appropriate, students can present their findings in subsequent sessions (order can be determined by drawing names out of a hat).  After each student makes the presentation, the professor may want to comment and base grades on:
1. The length of the presentation and the adequacy of the information.

2. The accuracy and clarity of the material presented.

3. The student’s ability to uncover the impact or challenges associated with that particular disaster.

4. The identification of the performance of functions in the response operations.

5. The disclosure of the quality of the response and management of the incident/event.

6. Statement of implications to be considered by future emergency managers, including recommendations for improvement.
Questions to be asked:

1. What is a secondary hazard?
2. What is a compound, cascading or synergistic disaster?

3. What are the impacts of natural hazards?

4. How do people respond to natural disasters?

5. What are the successes or failures exhibited in the case studies presented in class?

6. What lessons can be drawn from the presentations to improve emergency management in the future?

7. Why are case studies important for the field of emergency management?

Primary, Associated and Secondary Hazards

	Primary Hazard
	Associated Hazard(s)
	Secondary Hazard(s)

	Volcanic eruption
	Earthquakes
	Fires, flooding and mudslides

	Earthquake
	Landslides
	Structural collapse, fires, chemical releases or explosions, landslides

	Hurricane
	Tornadoes and flooding
	Structural collapses

	Lightning strikes
	Thunderstorms
	Fires

	Flooding
	Hurricanes, tornadoes and other forms of severe weather
	Structural collapse and mold

	Winter storms (snow and ice)
	Traffic Accidents
	Fires (as people try to keep warm)

	Tornadoes
	Hurricanes, hail, flooding and other forms of severe weather
	Structural collapse


Note: It is sometimes difficult to distinguish and appropriately categorize primary, associated and secondary hazards.
Case Study Assignment
1.  
Select a case study that deals with a natural hazard event.

2.
Let the professor know of your intent to study that particular disaster and obtain his/her approval.

3.
Begin acquiring academic and other resource material to obtain information for the presentation.  This may include various books from the library or academic journals such as: ASPEP Journal, Australian Journal of Emergency Management, Disaster Prevention and Management, Disaster Recovery Journal, Environmental Hazards, International Journal of Emergency Management, International Journal of Mass Emergencies and Disasters, Journal of Civil Defense, Journal of Contingencies and Crisis Management, Journal of Emergency Management, Natural Hazards Review.  Websites for or reports from various disaster response agencies may also yield valuable insights into various disasters.
4.
Develop a 10-15 minute presentation which addresses the following questions:
· What is the sequence of events that led up to the disaster?

· What type of natural hazard occurred and what was the impact?

· What was/were the main issue(s) to be addressed by emergency managers, first responders and others?

· Was the response a success or failure?

· What are the lessons for future disasters?

5.
Utilize Power Point and distribute handouts if needed or desired.
6.
Grades will be based on the extent to which the student presented a clear and logical case study based on the above guidelines.
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