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Background and Introduction The view on what NFPA says about building evacuation measures during emergency events is going to be scrutinized no matter what we say or how we say it. While it is important to continue to stress the messages and concepts based on what we know about building evacuation during a fire or similar emergency, the public may be reluctant to adhere to that message. In some cases, family members who are now dealing with a loss of life are going to be resentful of hearing the traditional message of stay where you are. 
In terms of the delivery of this approach, we have to gently stress that ‘we know what we know about the normal or typical fire in a building, but we don't know all about the atypical event that we must now educate the public for.' There is a classic thought that in some cases, good decisions can still have bad outcomes. We have to determine how to convey an idea that is at best a paradox and if we are not careful, it will send a mixed, confusing and garbled message to the public.
Since the first fire investigation of a high rise building fire (Triangle Shirtwaist, 1911), NFPA has utilized the lessons learned including the need to have multiple, readily available exit stairs from buildings, get the occupants moving who are, or may be in imminent danger, educate the public about the importance of drills, and plan to tighten up the design elements associated with taller buildings. As tall building construction was typified in New York, Chicago and San Francisco, the necessary means to adequately protect the occupants was an enormous challenge.
Wide spread use of ‘fire proof' construction including substantial compartmentation on each floor provided a serious redundancy to the other features of the building-exits, well marked corridors and control of interior finish materials. Collectively, these elements worked together to provide a safe and secure environment in most high-rise buildings. The life loss record in these buildings in the US is in reality good overall, but it is far from perfect.  
While the Uniform Building Code began to mandate automatic sprinkler protection in some high-rise buildings in the 1970's, the watershed fire that placed all code-writing bodies on notice was the 1980 MGM Hotel fire in Las Vegas. This fire clearly showed the vulnerability that high-rise buildings had in spite of having careful control of construction material including almost one hundred percent use of fire resistive construction. The vast majority of the MGM fire fatalities occurred many floors away from the ground floor where the fire originated. A number of factors contributed to this loss of life including a delay in activation of the building fire alarm. Additionally, some people stayed on the upper floors even after hearing the alarm. 
In December of 1998, four civilian fatalities occurred at the West 60th. Street Towers in Manhattan. The four occupants who died were found in one of the buildings stairwells. All four were attempting to exit the building as a result of a fire that originated on the twelfth floor. The occupants all came from levels well above the floor of origin. 
In both the case of the MGM fire and the West 60 th. Towers, diametrically opposed outcomes were likely for most (all of the Manhattan fire victims) if different decisions had been made. In MGM, perhaps more occupants would have survived had they heeded the sound from the delayed alarm and evacuated the building. In New York, all four occupants were better off had they stayed in their dwelling units. These two fires introduce the complex process that is normally associated with crafting a public education message about emergency procedures in a high-rise building environment.
What We Do Now Nearly every city with high-rise buildings has embraced the staged evacuation or staged relocation concept when it comes to high-rise buildings. In other parlance, this is a version of the defend in place strategy. In this model, occupants on the fire floor (or floor where an alarm has originated) are notified of the problem. Generally occupants on the adjacent floors, immediately above and immediately below, are also notified. These groups are then generally directed to move down the stairs to a refuge floor, or in some cases, they may be instructed to leave the building. The concept of staged evacuation is drawn out of a number of elements. Among these are the extremely conservative design features that are associated with high-rise buildings. This includes extensive use of fire resistive and non-combustible construction, automatic sprinkler systems (including retro-fit of many high rise buildings in the US following MGM Grand), building wide fire alarm systems, most of which incorporate a voice message component, and for the most part, great predictability on expected fire growth rates and fire behavior.  
While exit stairs in tall buildings are indeed designed to accommodate total building evacuation, there are practical matters associated with always having to empty the total building population. Some of these items include: 
1. TIME TO EVACUATE Total building evacuation in certain structures may easily take one hour or more.  During this time, occupants in a well designed, but still crowded exit stair may be injured, or may simply feel that so much time was completely unnecessary for a small, manageable and quickly contained fire-the ‘typical' fire that occurs in the tall building environment. 
2. TIME TO RE-ENTER THE BUILDING Tall buildings are not designed to have the total building population show up at exactly the same time. Elevators are designed based upon the total number of floors and total number of expected occupants.  They are not designed to deliver all occupants to all floors at the same time.  Populating the building at the same time, assuming most occupants would utilize the elevators, may be a two-hour process depending on the size of the building. 
3. HISTORICAL EXPERIENCE The collective experience in high-rise and tall buildings in the US has shown that the defend in place concept works. The fire departments in the large metropolitan cities in the US embrace this idea, as does NFPA. 
Another by-product of this approach is also the need to minimize or reduce business interruption or productivity. Although not a primary consideration in the staged evacuation concept, it is nonetheless a fourth or fifth level consideration in this idea.  
What We Need To Do Now This is the question now at hand and it is not necessarily easy. In 1997, an in house NFPA Task Group (with two outside participants) worked on the issue of public response to emergences in high-rise buildings. The message is a complex one and may be difficult to whittle it down to a simplified expression or easy to recall process but we have to try.  
First, we need to couch the information that we know about right now and somehow reassure the general public that this protocol works for the types of emergency events that buildings are currently designed to handle.  
Second, we need to emphasize that ultimately every individual is responsible for his or her own safety. Building codes, fire codes, those who enforce such codes, and building owners all work in harmony to help provide a safe environment, but these collective pieces have inherent boundaries that they are designed for. This even extends to those with severe mobility impairments. This segment of society is already dependent on the defend in place strategies that we utilize in all environments.
One of the FAQ's that follows relates to the decision to specifically tell occupants of Tower 2 to stay in the building. The argument for doing this may be that the only know fact early on was that there was a significant amount of debris reigning down for Tower 1. Occupants who left either tower via the street level plaza were likely to have been severely injured or killed by falling glass, aluminum, marble, steel, concrete or nearly any other construction material. The decision that was made for Tower 2 created a dilemma that was not fully known until some time after the first impact.  
Third, we need to remind the public to be prepared to take action for any building emergency. While a fire is the most likely emergency scenario they are likely to encounter, other perils that may require total or partial building evacuation exist including tornadoes, bomb threats and even extended power outages.  
Our traditional messages and statements by and large support these three actions.  Self-preservation measures, however, become incredibly complex when the extreme event takes place. Even in the short term, there is likely to be a change in public attitude when a building emergency takes place. Total building evacuation may be the norm until some sense of comfort is brought back into the picture.
The in-house task group previously mentioned had resolved that the action of staying or going was an extremely dynamic action and decision. It is never the same for two buildings, and even within the same building, it is unlikely that any two events will give the exact same outcome. After several meetings, the task group had settled on the acronym RED that is a universal symbol for danger. In our context, RED is an easy to remember expression for React, Evaluate, Decide. Although the task group agreed that this was a relatively clear expression of what a building occupant should do in the event of an emergency, it was ultimately decided that trying to codify, explain or otherwise convey this message was overly complicating the message for the public.
We now know that indeed building occupants have to be prepared for actual, rather theoretical complex evacuation procedures. The RED model thus may be appropriate.  While the public at large has generally come to expect that all buildings are safe all the time, or that the building owner and fire department will manage buildings with some dangerous situation, the public has to be feeling rather vulnerable at this particular point in time. The principles of the RED model are:
REACT: Take any indication of smoke, fire or other potentially threatening situation seriously. Activation of building fire alarms, smell of smoke, visual indication of flames, warning from other occupants, arrival of the fire department are some of the attributes that may signal an imminently dangerous situation. 
EVALUATE:You must judge the level of threat. This includes confirming evidence or presence of smoke or fire; judging the conditions in your immediate area; self-judgment of your physical ability to relocate or evacuate; evaluation of the needs and abilities of others who may need assistance; consider additional information being received.
DECIDE: There are only two, but difficult choices: 
1. Follow your plan and immediately leave the building. 
2. Follow your plan and stay where you are, or ascend to the designated level below the fire floor and be prepared to take protective/defensive action. In this case, anticipated action may include alerting the fire department of your location, seal doors, windows and vents that lead into your space. Do not break out the windows. Be prepared to wait for a considerable time period (at least one hour) if you contemplate rescue by the fire department. 
This process is iterative. It is not only done at the first hint of a dangerous situation. It is a process that the individual must manage and it needs to be repeated until the danger has passed or, if total building evacuation is in order, when that action is completed.  
In this process, information is key. Too much, too little, or inaccurate information can lead to hasty decisions or decisions with poor outcomes. A large part of the reaction to the danger will center on what you know and when you know it. Information is available via building voice communication systems, cell phones, radio, live TV and word of mouth from other building occupants.  
Evaluation of the information must be done as quickly as possible. The essence of this feature is to determine if you are in immediate danger, or if the evidence of peril suggest otherwise.  A difficult part of this process involves your own capabilities as well as the capabilities of others. Can you negotiate 50 flights of stairs? Have you been assigned as a buddy to a mobility-impaired co-worker?  
Given the response to the items that you evaluate, your initial decision is now ready to be made. Even given the ability to drill, review building procedures and study the building exits, you are still ultimately responsible for this last part.
In this, or any similar response to building emergencies, some difficult questions arise as to the need to defend the mobility-impaired occupants. At present, modern building codes either provide areas of refuge on each floor, or in the case of buildings with automatic sprinkler protection, provide access to at least two compartments on each floor.  In typical fires, these protection features are more than adequate. These design elements provide a safe environment while occupants await rescue.   
Use of elevators by the disabled, or controlled stairwell decent devices are simply not practical in actual buildings during emergency events. Elevator use is difficult to control.  It is unlikely that able-bodied persons could be kept off of elevators if they thought it would get them to the ground floor more quickly. There is simply no mechanism that can restrict the elevator use to those who need it most.
The descent devices raise another moral dilemma in that stairs are simply not designed to accommodate such devices and the necessary egress width for individuals who descend the stairs under their own power. This dilemma engages a ‘fairness' debate on if one person can potentially slow the progress of what could be many hundreds.  
In gross terms, keeping on message with current educational and didactic treatment of building evacuation is correct, although it must be done with the utmost of sensitivity. The idea of enhancing these messages with the somewhat more complex RED approach may be appropriate at this time. Building evacuation and defend in place concepts just became much more complex, and we need to begin to expand our discussion on such items.
Building Evacuation FAQ's
1.  How is high-rise building evacuation different from simply leaving the building upon being notified to do so?
The multiple floors of a high-rise building create the cumulative effect of requiring great numbers of persons to travel great vertical distances on stairs in order to evacuate the building.  In the evacuation of the World Trade Center high-rise office towers following the terrorist bombing in 1993, the tens of thousands of building occupants successfully and safely traversed some five million person-flights of stairs.  The physical demands made on occupants often exceed the capabilities of many.  In addition, the process of evacuating some of the largest high-rise buildings in the world may take upwards of two hours. 
2.  If stair travel is taxing and potentially dangerous, are there alternatives?
The construction, fire protection and life safety systems installed in high-rise buildings, including automatic sprinkler protection, are designed to control a fire so as to lessen the need to evacuate all occupants to the street level. The occupants of the fire floor and floors immediately above and below it should immediately use the exit stairs to descend to a floor level that is at least a few floors below the fire floor. The occupants can then reenter the occupied space on those safe floors so as to await further instructions. These building systems are designed to control a challenging fire but not one caused by a commercial airliner crashing through the side of the building.
3. Under what circumstances can I use the elevator?
It is never appropriate to use the elevator during a fire or similar building emergency-even in a two-story building. Elevators are designed to go to a predetermined recall level when a fire occurs. If there is a malfunction of any type, the elevator may inadvertently travel to the fire floor.
4. If stair travel can take so long, am I better off to go up to the roof to await rescue if that's closer?
No. As noted, building designs incorporate numerous features that direct occupants to the street or grade level. Many of us have seen dramatic video of helicopters picking up occupants from the roof of a burning building. This is an extraordinarily dangerous procedure for the occupants, the pilots and the fire fighters who may be in the building.   First, a helicopter may not come to rescue you, thus ascending to the roof instead of descending to grade may have wasted valuable time. This is not a standard procedure in the US, or in most foreign countries. If the fire is severe enough, the large thermal currents can cause the helicopter to be buffeted, up or down, making it hard to control. The resulting down thrust from the helicopter rotor can force smoke and super heated air on top of fire suppression personnel who may be in close proximity to the fire.
5.  Should my building have any type of exterior escape device?
Items such as escape chutes and controlled descent devices are permitted to provide escape routes in special structures such as some towers and special manufacturing environments. They are not permitted, nor recommended by US based codes for commercial and public buildings. Such devices do not come close to the level of protection provided by the other code-mandated features.
6.  Why might the building egress systems fail in a terrorist attack?
Society has not demanded of its public officials that they enact laws that would require the expenditure of almost unlimited amounts of money to protect against all foreseeable and unforeseeable hazards. In reality, there may simply be no physical way to provide such protection, even with unlimited funds. Prior to the September 11, 2001 attack, a suicide pilot at the controls of a Boeing 767 aircraft would not have appeared on anyone's list of credible or foreseeable design hazards.  In 1945, the pilot of a B-25 two-engine bomber became disoriented in heavy fog and crashed into the Empire State Building on a Saturday morning when the building was sparsely populated. Flaming gasoline from the 1400-gallon tanks ignited and fourteen persons died and twenty-six were injured. When the World Trade Center towers were built in 1970 they were designed to withstand the impact of a Boeing 707 aircraft — the largest aircraft being flown at that time. The Boeing 767 aircrafts used in the 9-11 attack were considerably larger and carried nearly 20,000 gallons of jet fuel that would have carried the planes across the country to the west coast without refueling.  Current building evacuation or relocation procedures consider the need to move occupants from harms way with a fire that grows at a very predictable way at a rate that is typical to the anticipated fire hazard in the building. 
7.  How are emergency instructions tailored to the actual emergency event and communicated to the building occupants?
High-rise building fire alarm systems are required to have emergency voice communication capability. Trained emergency personnel assess the emergency and can then broadcast a variety of specific messages to the occupants. The occupants believed to be in the greatest potential danger are instructed to use the exit stairs to begin their descent. Occupants of other floors might be instructed to stay where they are and await further instruction. In these cases, only occupants on the fire floor and the floors immediately above and below typically receive the message. Should the scale of the emergency increase, the announcements can be expanded to include additional floors, or if need be, the entire building.  
8.  My building has written evacuation procedures, and I want to know if they are adequate for any emergency that may occur in my building?
It is highly likely that the procedures are adequate. In our society, we plan on events that are likely to happen in a building or structure.  In large part, evacuation procedures are geared towards an accidental fire occurring in a building.  As long as your procedures make clear to you the actions you are to take, and when to take them, that is in essence what you are looking for. Although not mandated for all buildings, encourage your employer to stage a mock drill once a year. If you are on the upper floor of a high-rise building, this may be a good opportunity to practice and experience your plan.  
9.  What procedures should be applied to people like me who are confined to a wheelchair?
Able-bodied as well as disabled occupants must be covered under any written procedures.  If your floor has to be evacuated, you should plan to horizontally relocate to a refuge area.  In buildings with automatic sprinkler protection, this may simply be to an adjacent compartment or office space. In other cases, your building may be provided with areas of refuge. These spaces may be located as stand alone, barriered compartments on the floor, or they may consist of oversized landings in the stair well. Regardless of which feature you have, your plan includes waiting in one of the designated spaces until fire department personnel can remove you. Often times, these spaces are provided with a two-way communication feature so you can keep rescue personnel informed of your location.  Your work environment may also supplement this procedure with a ‘buddy' system.  In this case, you need to anticipate situations where the buddy is not available or nearby should an emergency occur.
10.  If the neighboring high-rise building is on fire, should my building be evacuated?
Not during a typical fire. You of course should remain vigilant and determine if there is some onset or change in conditions that could result in your building being threatened by the adjacent fire.  In such cases, emergency personnel have adequate time to order such evacuations.
11.   I am comfortable with my current procedures, but as been stated in several questions above, many of these procedures are based on typical events.  What happens when the event is not typical?
As with any situation in our daily lives, you are ultimately in control of your fate to a great degree. Thus, you are largely responsible for your own personal safety based upon the circumstances. Detailed procedures, verbal instructions and even past experience may not be adequate to help you deal with extraordinary events. RED, the universal color for danger can be used to help you in such circumstances.
REACT: Take any indication of smoke, fire or other potentially threatening situation seriously.  Activation of building fire alarms, smell of smoke, visual indication of flames, warning from other occupants, arrival of the fire department are some of the attributes that may signal an imminently dangerous situation.  
EVALUATE: You must judge the level of threat.  This includes confirming evidence or presence of smoke or fire; judging the conditions in your immediate area; self-judgment of your physical ability to relocate or evacuate; evaluation of the needs and abilities of others who may need assistance; consider additional information being received. 
DECIDE: There are only two, but difficult choices: 
1. Follow your plan and immediately leave the building. 
2. Follow your plan and stay where you are, or ascend to the designated level below the fire floor and be prepared to take protective/defensive action. In this case, anticipated action may include alerting the fire department of your location, seal doors, windows and vents that lead into your space. Do not break out the windows. Be prepared to wait for a considerable time period (at least one hour) if you contemplate rescue by the fire department. 
This process is iterative. It is not only done at the first hint of a dangerous situation.  It is a process that the individual must manage and it needs to be repeated until the danger has passed or, if total building evacuation is in order, when that action is completed.  

