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Session 21: Preparedness in High Risk Residential Structures
Time:  1 hour

Objectives:
Following this class, students will be able to:

21.1
Discuss three reasons why some structures are at greater disaster risk 

based on either their construction or location.

21.2
Describe how even those who reside in structurally sound buildings


may be at high risk because of their proximity to a source of 

hazardous materials.

21.3
Discuss the intent of the 1986 Emergency Planning and Community


Right to Know Act.
Scope:
This session will provide students with an appreciation of the relationship between types of building construction and vulnerability to potential hazards.  It will also address the threat of industrial hazards, how these place people at risk, and legislation concerning potential hazardous materials incidents.  The session concludes with an example of practical emergency preparedness training tips for high rise structures.
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Notes

21.1
Discuss three reasons why some structures are at 

greater disaster risk based on either their construction 

or location

Suggested Activity
· Ask the students to consider the subject of objective 21.1.  Encourage discussion of a broad range of factors and list them on the board.  These will form the topics for the discussion.

High risk structures may be considered from several perspectives.  These may include:
1.  Geographical factors

Building housing in areas prone to certain natural hazards places residents at risk, should the hazards materialize.  We discussed this concept earlier in the course, with reference, among others to coastal development in hurricane prone regions of the country.  To mitigate these hazards’ impact, the obvious solution would be not to build buildings or develop these areas.  But as the U.S. population grows, and migration from northern parts of the country to warmer regions with access to coastal recreation and beauty increases, a scenario of “abstinence” is less and less likely.  Specific natural hazards impact structures in predictable ways, and construction of retrofitting measures can be used to reduce the adverse consequences of these forces. 

Consider the flood risk in the area around Boulder, Colorado.  In spring of 1894, the combination of many consecutive days of rain, mountain soil too saturated to absorb more moisture, and rapid snow melt resulted in widespread flooding of downtown Boulder.  Bridges were washed away, the northern part of the city was cut off from the southern portion, and the railroad depot was inundated.

In the past 30 years, six smaller floods have occurred on Boulder Creek and its tributary streams.  City planners have estimated that another great flood, such as the one in 1894, would cost hundreds of lives and billions of dollars in damage.  A four-inch rainfall could generate a 14-foot wall of water which could inundate the city’s downtown within 45 minutes.  Officials have taken proactive steps, including relocating over 45 residential and “permanent use” structures out of the Boulder Creek floodplain, developing the entire riverbed as a recreational use area with cycling, jogging and hiking trails, and positioning signs all along the river with evacuation instructions in the event of flood warnings which are heralded by a system of sirens.   Flood drills are held annually. 

Havlick, S.W.  “Mitigation for Catastrophe Waiting to Happen Along Boulder Creek.”  Paper presentation at the 23rd International Natural Hazards Workshop.  Boulder, Colorado.  July 13, 1998
Notes

Example:

Notes

2.  Structural factors

Certain types of construction are more or less resistant to the impact of natural forces.  In earthquake prone regions, 
wood frame houses fare better than masonry or brick structures.  Those which are bolted to their foundations do not shift as much during the shaking.  In coastal areas, houses subject to storm surges and violent sustained winds sustain less damage if they are stilted above ground level and reinforced with storm shutters and more wind resistant roofing.  In areas of the country at high tornado risk, mobile homes are especially vulnerable to major damage.  

Writing in the March 30, 1998 edition of the Atlanta Journal-Constitution, Craig Schneider documented this danger.  

On March 20, 1998 ten of twelve people in northern Georgia who were killed by a tornado were living in mobile homes (the other two were outside).  

Schneider quoted Clemson University Professor Timothy Reinhold, who tests the wind resistance of homes, as saying, “They are weaker.  There’s less protection.  There’s not a place to go in the house to find shelter.  And they will tumble.” Twenty-nine mobile homes and 41 conventional houses were destroyed, but there were no deaths in the houses.  Mobile homes are particularly hard hit due to the fact that they are not built into the ground, but instead stand above the ground with little if any capacity to brace or secure their foundations during a strong wind, landslide, flood or earthquake.  These forces readily shift the entire structure, potentially lifting and depositing it on a new site.

Example:
Notes

It is crucial for people who live in mobile home communities to recognize the threats that may be posed to them during an emergency situation, and to develop a disaster preparedness program to help mitigate these effects.  A preparedness plan for mobile homes could include:

· Routine attention to environmental conditions which might impact the mobile home community

· Emergency alarms or mechanisms for emergency notification of residents.

·  A central meeting place for mobile home occupants.

· Escape route from the mobile home community.

· Communication plan: who will be responsible for alerting others and notifying the authorities (include several back-up plans).

Besides being unattached to a concrete foundation, mobile homes have no basements or other small, strong sheltered spaces in which to seek shelter.  In the same Atlantic Journal-Constitution article, Schneider quoted Peter Sparks, another Clemson professor, as saying “It’s virtually impossible to build a mobile home that can withstand the force of a tornado.  They’re just too light.” 

3.  Design factors

The instructor may take a few minutes to ask the students if they have ever lived or worked in a high rise or multi-story building.  Ask them to consider the following questions:

· Was there an emergency plan that existed before a real emergency occurred?

· Has the emergency plan ever been used?

· How often was this plan reviewed and/or updated?

· Did all employees (at work) or all members of the household ever practice the plan?

Notes

Because they are designed to have multiple floors with elevator access, commonly sealed windows, long corridors, many independent office or residential units, and long stair wells, high rise structures pose special problems in emergencies because large numbers of people may be unable to exit the building due to structural damage or the presence of a hazard (e.g., fire, fumes).  

In addition, these buildings have long life spans.  So as advances in structural technology develop, the hazard mitigation measure which might have been current when they were built may prove to be obsolete in a few years.

(Adapted from Schlager, N.  “MGM Grand Hotel Fire.”  1994:307-312):

One of the great catastrophes involving multi-story structures, both for occupants and emergency personnel, is fire.  On November 21, 1980, a kitchen fire broke out at the MGM Grand Hotel on the Las Vegas “strip.”  This hotel had 2,076 guest rooms, a casino, two 1,000 seat theaters and 40 shops.  The hotel guest rooms rose above two entertainment levels, each the size of 20 football fields.  When it was constructed, the hotel had several fire protection systems built in:

Building egress system: designed to provide safe routes out of the building. Those in the casino areas could simply walk to the street through several large sets of doors.  Hotel guests could use stairwells.

Fire suppression: designed to detect and control fire.

Heat from a fire would activate automatic water sprinklers, which were installed in certain parts of the hotel (which, according to building codes at that time, did not require sprinklers in the casino, most guest floors, or the security observation walkways overlooking the casino).

Example:
Notes

Alarm system: designed to alert hotel security of a fire who, after verifying a real fire emergency, would activate the hotel’s alarms and public address system to notify occupants.

Fire resistant construction: designed to isolate sections of the hotel and casino to prevent fire and smoke from spreading, thereby reducing property losses and protecting occupants.

The Heating, Ventilation and Air Conditioning (HVAC) system: designed to stop the inflow of air into the building during a fire, accomplished by a system of dampers that would close air flow through an area of the hotel involved in the fire.
In the November 21 MGM fire, many inadequacies of the hotel’s fire protection system resulted in 85 deaths and injury to over 600 more. The fire began in a closed deli area, where an employee could not contain it.  The deli, due to its presumed constant occupancy that would facilitate prompt detection of a fire, was one of the areas which did not have water sprinklers.  Also, those fire zones designed to be fire resistant had materials with improper flame spread ratings, including decorations, furnishing and finishes in the adjacent casino.  Potential smoke paths across these zones were left open, and many of the hinged HVAC dampers had been tied open with wire or bolted open, disabling their effectiveness and permitting ongoing air to flow to deliver smoke into other hotel areas.  Acting like a chimney, smoke was carried vertically to guest rooms on the upper floors.  The automatic sprinklers worked as designed, and kept fire from spreading into the guest tower.
Case Study:

Notes

Most guests and employees on the lower level were able to leave the building.  But for the guests upstairs, their only egress was down the stairwells to the street.  Once in the stairwells, self-locking doors prevented them from re-entering hallways at perhaps a safer level.  As smoke filled the stairways, guests were trapped.

Over 90% of those dead died from smoke inhalation, not burns.
Although the hotel had passed its final fire inspection six months before the fire, code violations and system failure led to a nationwide revision of local fire codes.  Priorities have shifted from saving buildings to saving people. 

· Smoke detectors have been developed which would activate the HVAC system to contain the flow of smoke. 

· Employee training and public education are now 
    critical to a comprehensive high rise fire safety program. 
· Some cities have mandated expensive retrofitting 
    of older structures.  
The MGM fire precipitated major fire code reforms, illustrating how a technological disaster can catalyze societal change.

21.2
Describe how even those who reside in structurally 
sound buildings may be at high risk because of their 
proximity to a source of hazardous materials

What if the structure is sound, and nowhere near an earthquake fault or “tornado alley”?  Are people in these structures “immune” to disaster?
(Adapted from Kendall, R.  “Bhopal: Its Implications for American Industry.”  1985:67-72).

In October, 1984, the Union Carbide pesticide plant in Bhopal, India, which manufactured the pesticide methylisocyanate (MIC), was found to be operating at higher than normal temperatures.  Management permitted the plant to continue operations.  At about 10:45 p.m. on December 2, 1984, a control room operator noted a rise in pressure in one of the facility’s MIC tanks.  The tank rumbled and soon after, a safety valve released MIC into the atmosphere.  The operator activated a neutralizing system (“scrubber”) in a surrounding tank, designed to render any released MIC harmless.  But the pressure in the MIC tank propelled an amount of gas much greater than the capability of the scrubber.  The operators did not act to redirect the pressurized MIC into an overflow tank.  Thus, when the tank failed, 27 tons of MIC were released into the atmosphere.  Plant operators tried to activate a water spray to wash the MIC to the ground, but the cloud was already higher than the spray could reach.  The cloud migrated over the populated area, killing an estimated 7,000 people, leaving up to 100,000 with permanent injuries including blindness, respiratory compromise, and kidney or liver damage.

Notes

Example:

In a retrospective review of the disaster, Don Rhodes wrote that one critical decision in Bhopal was to keep the plant in a populous area.  Nearly 10 years before the leak, a new government regulation required such industries to be located 15 miles from the more populated region.  Nonetheless, the Union Carbide MIC plant was permitted to remain at its original site.  (California Emergency Management Journal.  Fall 1991:9).

While classified as the worst industrial disaster of its time, Bhopal was one of many examples of how living near a hazardous site places people at high risk.  In November 1984, one month before the Bhopal disaster, 500 Middleport, NY, school children and faculty were evacuated in 35 minutes following the leak of MIC there.  There were 
no serious injuries.

Notes

According to an article in the December 17, 1984 issue of Newsweek Magazine, “The chemical industry has the best safety record of any U.S. industry.  But the potential for danger is enormous” (p. 38).  

This article quotes Anthony Mazzocchi of the Worker’s Policy Project as saying, “We have nothing to be comforted by just because we’re living in an advanced industrial society.  On the contrary, we are at greater risk because we have more toxic plants here” (p.38).

The Newsweek article goes on to frame the hazardous material risk: Over 6,000 companies make hazardous materials in the U.S., and these are shipped by truck, ship or rail all over the country.  Consider the possibilities of a chemical release in major populated areas.  In New Jersey, not only is there a large concentration of chemical manufacturing plants, but should one discharge a toxic cloud, Staten Island, NY, is a nearby, highly populated at-risk population likely to be affected by it.  

Similarly, the Houston area is surrounded by petrochemical industrial sites, but given its traffic congestion, evacuation isn’t even considered to be a possibility.  Additionally, medical facilities could also be impacted by the same hazardous materials release as the general population.  Thus, not only is the population located close to multiple chemical hazards, they are somewhat prevented from escape by their own density.  Those who might be charged with caring for them if they are injured are also vulnerable to the same hazard.

21.3
Discuss the intent of the 1986 Emergency Planning and 
Community Right to Know Act

Given the enormity of the hazardous material potential for disaster in this country, along with the co-mingling of the chemical industry, transportation routes and residential communities, how can disaster planners identify the hazards in their back yards?  Isn’t this type of information likely to be kept from the public to protect companies against “industrial espionage” or locally restrictive ordinances?

Notes

These international and domestic examples have raised community awareness in recent years concerning their risk of exposure to hazardous materials.  And the federal government has taken steps to provide the public with information under the 1986 Emergency Planning and Community Right to Know Act.
· Following the Bhopal disaster, Congress passed the Superfund Amendments and Reauthorization Act (SARA) in 1986.   

Under Title III of this act, each governor has the responsibility for chemical emergency preparedness in the U.S.  Each community is required to be part of a local emergency response plan, based on information about hazardous materials at local facilities.  These facilities are required to submit annually updated registries of the types and quantities of chemical they house.   Governors must set up a system of planning commissioners and a mechanism to receive chemical release notifications.   A system also must be established for receiving and processing requests from the public concerning the hazardous chemicals in each community.

In addition to fostering cooperation between industry and government concerning hazardous materials inventories, handling, and contingency plans for accidents, Title III includes a “Community Right to Know” provision.  This provision requires the local emergency planning commissions to “make specific information available to the general public during normal working hours.  The information includes the local emergency response plan, documents indicating what hazardous materials exist in the community, and forms describing the nature of toxic chemical releases” (Drabek, T.E. and Hoetmer, G.J.  Emergency Management: Principles and Practice for Local Government. Washington, D.C.: ICMA. 1991:305).  By law, these requests must be fulfilled within 120 days.
A key goal of these plans is to provide the public “with sufficient information to understand the hazards of the facility and the approach the facility is using to manage the 
risks through risk management plans” (Garnett, C.  Safety and Health.  March, 1995:178).

Notes

For those conducting community disaster preparedness education, access to information concerning who is manufacturing or storing how much of what type of hazardous material is key to planning not only for hazard-specific responses to potential incidents, but also for disaster prevention by proper zoning and building site considerations.  This type of information should also be made available to local hospitals and emergency response personnel, so they can be prepared for the types of medical problems they are likely to encounter in an actual incident.  

Where feasible, warning systems and evacuation sites should be established, and how to interpret this information and steps to take in the event of an emergency should be publicized as part of the overall disaster preparedness program.
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