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Executive Summary 

 

 The objective of this committee was to address the NTSB second recommendation 

following the crash of Asiana Airlines flight 214:  “working with medical and medicolegal 

professional organizations to develop and distribute guidance on task prioritization for responding 

aircraft rescue and firefighting (ARFF) personnel that includes recommended best practices to avoid 

striking or rolling over seriously injured or deceased persons with ARFF vehicles in a mass casualty 

situation” (NTSB, 2014, p.2).   

The committee approached the research by dividing the study into Recommendation 

#1—Minimizing Strike/Rollover, and Recommendation #2—Task Prioritization for ARFF.  

Within Recommendation #1, several categorical subtopics could be identified which contributed 

to minimizing/eliminating the potential for strike/rollover, including: Scene Safety and 

Situational Awareness, Rapid Triage, Treatment and Transportation with Marking for Deceased 

Persons, Communications and Leadership training, Technology, Incident Command, and Risk 

Assessment.  Recommendations were provided within each subtopic area, including mandating 

ICS and establishing control zones to create a universally-understood working environment; 

employing the START system for triage, treatment and transportation of patients; training and 

certification of ARFF personnel and incident commanders; investigating the use of thermal 

imaging technology to improve capacity to locate victims; and supplementing existing airport 

emergency planning with site-specific risk assessment.  It is this committee’s expert opinion that 

these recommendations, taken together, will ultimately result in overall best practices for ARFF 

professionals that will minimize the risk of future persons being struck or rolled over by ARFF 

vehicles during emergency aircraft crash and response operations.  
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 In Recommendation #2—Task Prioritization for ARFF, the committee has developed a 

recommended best practice for emergency response and tactical operations considered most 

relevant to ARFF professionals.  Compiled from existing FAA (FAR Part 139), NFPA (403 

Annex E, Table D. 14), ICAO (10.5.7.6, Table 2), EASA (AMC2 ADR.OR.D.027, Safety 

Programs), NIMS document annexes and appendices, as well as common tactical practices and 

input from committee subject matter experts, this is a suggested model of both tactical and 

operational considerations for emergency response actions expected in aircraft crash and rescue.  

Clearly, there is no absolute protocol for every eventuality, but the committee offers this model 

as best practice guidance for ARFF professionals in the field. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
ARFFWG RESPONSE TO NTSB A-14-59                                                                       4 
 
 

Abstract 

This paper explores the second of four recommendations directed to the Aircraft Rescue 

Fire Fighting Working Group (ARFFWG) as part of the National Transportation Safety Board’s 

(NTSB) letter, dated July 16, 2014. The letter contained specific recommendations from the 

accident involving a Boeing 777-200ER, Korean registration HL7742, operating as Asiana 

Airlines flight 214, that occurred on July 6, 2013, at San Francisco International Airport, San 

Francisco, California.  The second recommendation requests while “working with medical and 

medicolegal professional organizations to develop and distribute guidance on task prioritization for 

responding aircraft rescue and firefighting (ARFF) personnel that includes recommended best 

practices to avoid striking or rolling over seriously injured or deceased persons with ARFF vehicles 

in a mass casualty situation” (NTSB, 2014, p.2). 

 The committee has prepared two separate recommendations for NTSB consideration:  

Recommendation #1—Minimizing Strike/Rollover, and Recommendation #2—Task 

Prioritization for ARFF.  Recommendation #1 comprises several categorical subtopics, 

including: Scene Safety and Situational Awareness, Rapid Triage, Treatment and Transportation 

with Marking for Deceased Persons, Communications and Leadership training, Technology, 

Incident Command, and Risk Assessment.  Within these categorical subtopics, specific 

recommendations are offered which provide for establishing control zones to create a 

universally-understood working environment, employing the START system for triage, 

treatment and transportation, training and certification of ARFF personnel and incident 

commanders, investigating thermal imaging technology, and supplementing existing airport 

emergency planning with site-specific risk assessment.  In Recommendation #2—Task 

Prioritization for ARFF, the committee has developed a recommended “best practice” for all 

emergency response and tactical operations considered most relevant to ARFF professionals. 
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Introduction 

This paper explores the second of four recommendations directed to the Aircraft Rescue 

Fire Fighting Working Group (ARFFWG) as part of the National Transportation Safety Board’s 

(NTSB) letter, dated July 16, 2014. The letter contained specific recommendations from the 

accident involving a Boeing 777-200ER, Korean registration HL7742, operating as Asiana 

Airlines flight 214, that occurred on July 6, 2013, at San Francisco International Airport, San 

Francisco, California.   

 In response to the NTSB’s recommendations, the ARFFWG created a committee that 

conducted an applied research project in order to examine theories, knowledge, methods and 

techniques for recommended best practices to avoid striking or rolling over seriously injured or 

deceased persons with ARFF vehicles in a mass casualty situation. The membership of the 

committee was comprised of ARFF subject matter experts, which included members from the 

U.S. military, National Fire Protection Association (NFPA), ARFF Technical Committees, and 

professional and private sector organizations; it was jointly chaired by members of the Federal 

Aviation Administration (FAA) and the ARFFWG. 

 The applied research project was completed between April, 2015 and January, 2016 with 

a membership of 21 individuals, including the chair. The committee studied and considered 

various issues within the topic area of best practices to avoid striking or rolling over seriously 

injured or deceased persons with ARFF vehicles in a mass casualty situation. 
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Background and Problem Definition 

 On July 6, 2013, about 1128 Pacific daylight time, a Boeing 777-200ER, Korean 

registration HL7742, operating as Asiana Airlines flight 214, was on approach to runway 28L 

when it struck a seawall at San Francisco International Airport (SFO), San Francisco, California. 

Three of the 291 passengers were fatally injured, of those fatalities, one passenger was struck by 

an ARFF vehicle due to her close proximity to the burning airplane.  

 Existing guidance concerning careful operation of ARFF vehicles and the need for 

caution while watching for potential survivors in the vicinity of aircraft crashes has been 

published by both NFPA and ICAO, and is used by most ARFF professionals.  This guidance is 

as follows: 

NFPA 402, 7.3.4 (2013) clearly states, “When nearing the accident scene, vehicle 

operators should be alert to avoid all persons in the area, especially those who might be injured, 

unconscious, or wandering about in a dazed condition. In darkness, periods of low visibility, or 

when operating in areas of tall vegetation, extra caution and effective use of lighting equipment, 

audible warnings, FLIR systems, or a combination of these might be needed” (page16).   

 Furthermore, International Civil Aviation Organization (ICAO) Doc 9137 Part I, 4th 

Revision, (2014) (14.6.4) states, ”When nearing the scene of the accident a careful watch must 

be maintained for occupants who may be dashing away from the aircraft or who may have been 

flung clear and are lying injured in the approaches. This applies particularly at night and calls for 

competent use of spot or search lights” (page 42). 
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Other than these two official documents, there is one other private training publication 

concerning scene safety and triage, which is widely recognized by ARFF professionals.  First 

issued in 1971 by the American Academy of Orthopedic Surgeons (AAOS), Emergency Care 

and Transportation of the Sick and Injured (2011) is widely recognized as the backbone of 

Emergency Medical Services education and training.   It has similar training modules on driver 

training for emergency response vehicles. “Scene Size-Up is the first priority when approaching 

an emergency scene to ensure scene safety, not only safety to the first responders but also to 

victims. Triage of patients should be performed according to a universal, recognized system of 

priorities designed to maximize the number of survivors” (p. 23). 

 While the aforementioned is the prevailing guidance used by ARFF professionals, it is 

not sufficiently detailed to ensure minimizing the risk of future persons being struck or rolled 

over by ARFF vehicles during emergency response operations; nor will it assist in task 

prioritization for responding ARFF professionals.  As a result, this task group conducted an 

extensive literature review within the fire service with specific emphasis on ARFF. The industry 

was surveyed for best practices, and medico legal professionals were consulted to formulate a 

recommendation to the NTSB in the aftermath of Asiana 214. Following this intensive effort, we 

offer the recommendations herein to the NTSB for consideration. 
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Literature Review  

 An extensive literature review was conducted from ARFF training standards, FAA 

Advisory Circulars (ACs), International Civil Aviation Organization (ICAO) regulations, 

medical manuals, NFPA, and other relevant documents within the ARFF industry. These 

particular documents are the backbone of ARFF training programs for airport fire departments in 

the U.S. and throughout the world.  Certain literature provides guidance and recommendations 

for emergency response vehicle drivers to minimize the risk of persons being struck or rolled 

over at accident sites. The majority of written material discusses scene safety, awareness, 

communications, apparatus placement, and triage protocols.  

 The 2015 International Fire Service Training Association (IFSTA) ARFF 6th Edition 

textbook provides relevant guidance for approaching an emergency scene, including 

consideration of likely locations/positions of victims and survivors, use of auxiliary lighting and 

other identification aids for night operations, and general wreckage patterns at crash sites.  

According to IFSTA: “ARFF personnel must remain alert for survivors who may have self-

evacuated from the aircraft.”  Also, “Injured survivors should be taken to the safe refuge area” (p. 

556). “The next action should be to clear the impact area of nonambulatory injured outside of the 

aircraft wreckage, ambulatory survivors that ignored the initial call to move to a safe area, or 

persons easy to get to and remove from inside the wreckage. Teams of rescuers should enter the 

impact area litters, backboards or other similar devices to remove these nonambulatory persons. 

Injured persons may be triaged where they are found or moved to a centralized Triage Area, 

where they will be stabilized, packaged and triaged” (Pg. 559). It is also important to note past 

experiences have shown many passengers escaping an aircraft crash will go towards the 

emergency vehicles to get help, yet this is also potentially putting them in harm’s way. IFSTA 



 
ARFFWG RESPONSE TO NTSB A-14-59                                                                       10 
 
 
recognizes the challenges of performing triage in reduced visibility and tall grass, and 

recommends the use of light sticks or flags that fly high enough to be seen indicating the patient 

triage level are useful tools (p. 251). An informational text box discusses Apparatus placement 

and Repositioning, providing, “when repositioning apparatus, a ground guide should be utilized 

to watch for aircraft debris, luggage and/or aircraft occupants who may have been thrown from 

the aircraft” (p. 367). 

 FAA AC 150/5210-7D (2008), Aircraft Rescue and Firefighting Communications, 

Sections 6 and 7, contain important communication models that, if correctly implemented, will 

contribute to incident safety and identification of escaping passengers and injured/deceased 

persons on the scene.  AC 150/5200-12C (2009) First Responders’ Responsibility in Protecting 

Evidence at the Scene of an Aircraft Accident/Incident, is relevant to this research as it provides 

guidance to law enforcement for protecting evidence at the scene of an aircraft accident, noting 

“after a fire has been extinguished by firefighters, all personnel inside the secured area should be 

cautioned to keep their activities around the wreckage to a minimum to prevent unnecessary 

wreckage disturbance and eradication of valuable evidence, such as ground scars” (p. 3).  This 

includes striking victims as vehicles drive in and around the scene.  

 FAA AC 150/5210-19A (2009), Driver’s Enhanced Vision Systems, and AC 150/5220-

10E (2011), Guide Specification for ARFF Vehicles, addresses the Forward Looking Infrared 

(FLIR) and Driver Enhanced Vision Systems (DEVS) systems available for ARFF Apparatus. 

FAA AC 150/5210-19A (p. 1) states, “The DEVS program, in an effort to reduce response times, 

is aimed at the four difficult aspects of poor visibility response: 1. locating the incident, 2. 

navigating to the accidents site, 3. avoiding obstacles, 4. locating people on the way to the 
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accident site.” The document provides human detection distance requirements for various 

conditions, with 500 ft. being the maximum distance in clear conditions and 300 ft. being the 

minimum distance in rain/snow. FAA AC 150/5220-10E (p. 30) item 3.4.6 lists the FLIR system 

as part of the equipment considered standard for ARFF apparatus being supported with Federal 

funding. Although excellent tools for use in identification of hot spots, people and debris, these 

tools may not be available on all ARFF apparatus, as a result, these may not be the most current 

technology to provide the best results, and cannot be relied upon exclusively. 

 The North Carolina Department of Insurance State Fire Marshall Module IV #6 2014. 

Apparatus placement chapter instructs firefighter while approaching the scene to do so with 

extreme caution so as to not run over any fleeing occupants, wreckage, ground scarring, spilled 

fuel, or other hazards - Do not drive through smoke that may be obscuring escaping occupants. It 

further instructs to position vehicles so that they can be repositioned as easily as possible while 

limiting maneuvers that require backing the vehicle. This is important so as not to strike persons 

while backing and to limit unnecessary movement around the scene.  

 Emergency Care and Transportation of the Sick and Injured (2011) has similar training 

modules on driver training for emergency response vehicles. Scene Size-up is the first item when 

approaching an emergency scene to ensure scene safety, not only safety to the first responders 

but also to victims. This textbook also addresses triage, which is the rapid sorting of patients 

according to a system of priorities designed to maximize the number of survivors. Command 

should be established and triage, treatment, and transportation of all patients should be 

accomplished. Triage all patients and ensure movement of all patients to treatment area on-site.  

Lastly, this book addresses the need to utilize the Incident Command System (ICS) and utilize 
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controlled zones (hot / warm / cold) when dealing with a hazardous materials incident. Most 

aircraft accidents will fall into this category due to high volumes of fuel and composite materials.   

 Federal Emergency Management Agency (FEMA) states that the purpose of an incident 

management system is to provide structure and coordination to the emergency scene. This is an 

organized approach to overall scene management that creates a structure or frame work for the 

incident. Communications is key to scene safety and scene management (FEMA).  

 National Fire Protection Association (NFPA) standards give guidance to various safety 

factors as far as approaching the scene, scene safety and triage.  NFPA 402 (2013), section 7.3.4, 

provides guidance:  “When nearing the accident scene, vehicle operators should be alert to avoid 

all persons in the area, especially those who might be injured, unconscious, or wandering about 

in a dazed condition. In darkness, periods of low visibility, or when operating in areas of tall 

vegetation, extra caution and effective use of lighting equipment, audible warnings, FLIR 

systems, or a combination of these might be needed” (p. 16). 

NFPA 424 (2013) Guide for Airport/Community Emergency Planning is important to the 

study because it describes scene approach and scene safety. Section 13.6.3 states “Triage should 

begin immediately. Qualified medical personnel should be assigned to this task. Victims are 

moved from the triage area to the appropriate treatment area before definitive treatment is 

rendered. Casualties should be stabilized at the treatment areas and then transported to 

appropriate facilities. The use of colored tarps or other means to identify treatment areas should 

be used” (p. 22). 

In Addition, ICAO Doc 9137 Part I, 4th Revision (2014) (14.6.4) describes the approach, 

“When nearing the scene of the accident a careful watch must be maintained for occupants who 
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may be dashing away from the aircraft or who may have been flung clear and are lying injured in 

the approaches. This applies particularly at night and calls for competent use of spot or search 

lights” (p. 45).  

 After discussing this matter with Medical Directors and Paralegals from Fire Department 

Emergency Medical Services, it was brought to our attention that adherence to national and local 

protocols are of the utmost importance. The existing literature explored on these topics, although 

not fully addressing ARFF vehicles and avoidance of striking persons, provides a solid 

foundation for our committee to offer recommendations to the NTSB concerning:  scene 

approach, scene safety, use of technology, triage and treatment, and communications.  

Recommendations   

  Taken as a whole, there is limited guidance or recommendations which speak definitively 

in detail about responding ARFF personnel that includes recommended best practices to avoid 

striking or rolling over seriously injured or deceased persons with ARFF vehicles in a mass casualty 

situation.  However, this committee has developed recommended changes to existing procedures in 

the following areas: scene safety and situational awareness; rapid triage, treatment, and 

transportation with proper marking for deceased persons; communications and training, utilizing the 

latest technology; and incident command with risk assessment. Targeted and specific improvements 

in these areas will ultimately result in overall best practices for ARFF professionals that will 

minimize the risk of future persons being stuck or rolled over by ARFF vehicles during emergency 

response operations, which is one objective of this research, based on safety recommendation #1 

from the NTSB.  The second goal of the research is task prioritization at aircraft crash sites, based 

on safety recommendation #2, and a best practice for ARFF professionals is herein offered for 

NTSB consideration. 
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Safety Recommendation #1 -- Minimizing Strike/Rollover 

Scene Safety & Situational Awareness 

Life safety being the ultimate mission of emergency responders, it should be remembered 

that life safety makes no distinction between responders and passenger/victim(s).  Scene safety 

management and task prioritization efforts should reflect total scene safety extending to all 

aspects of the response (e.g., passenger evacuation, search & rescue, vehicle maneuvering, 

airport ingress/egress routes, staging discipline, etc.).  Especially at the outset of a response, the 

transit, approach, and maneuvering of vehicles in and around the incident scene itself is critically 

important in this regard.  Apparatus driver/operators must always maintain situational awareness.    

To formalize situational awareness and ensure scene safety, this committee recommends 

that the Incident Command System (ICS) must be utilized and control zones established, similar 

to managing a hazardous materials incident.  Hot, warm, and cold zones should be established 

and identified to all on scene (Appendix A-1). By establishing these hazard control zones, and 

clearly demarcating them, all first responders will be operating within a universally-understood 

working environment.  For ARFF emergency vehicle operation, the hot zone is an area where 

both ambulatory and non-ambulatory victims and evacuees will be expected—as a result, 

extreme caution should be exercised to minimize strike and rollover.  The warm zone is 

designated as the triage area, and different safety measures would need to be taken as both first 

responders and crash victims will be maneuvering within that designated area. Within the cold 

zone, various operational elements will be performed in accordance with implementation of the 

incident command system.  
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Rapid Triage, Treatment & Transportation with Marking for Deceased Persons 

Emergency Care And Transportation of the Sick and Injured (2011) has similar training 

modules on driver training for emergency response vehicles. Scene Size-Up is the first priority 

when approaching an emergency scene to ensure scene safety, not only safety to the first 

responders but also to victims. Triage of patients according to a universal, recognized system of 

priorities (the START system) is designed to maximize the number of survivors. Thus, this 

committee recommends that all ARFF personnel should be trained appropriately to establish and 

employ that universal system of triage, treatment and transportation of all patients (Appendix A-

2).  Proper application of the hazard control zones, in addition to this accepted triage system, 

should minimize/eliminate the possibility of persons being struck or rolled over by ARFF 

vehicles during emergency response operations.  

Communications and Leadership Training 

  In addition, this committee recommends that all ARFF departments should implement 

an ARFF driver/operator training and certification program in accordance with FAA AC 

150/5210-23(2010), ARFF Vehicle and High Reach Extendable Turret (HRET) Operations, 

Training, and Qualifications. The course must require the passing of both a written examination 

and a hands-on driving competency course.  Such courses focus on safe driving techniques, 

avoiding hazards, situational awareness, placement of emergency vehicles, and emergency 

lighting which are all concerns of our task group. 

Another minimum competency this committee recommends is that all individuals subject 

to incident command on airports should be required to complete the National Incident 

Management System (NIMS) core curriculum:  
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IS 700: NIMS Introduction 
ICS 100: Introduction to the Incident Command System 
ICS 200: ICS for Single Resources and Initial Action Incidents 
ICS 300: Intermediate ICS 
ICS 400: Advanced ICS 
ICS 701: NIMS Multiagency Coordination System 
ICS 702: NIMS Public Information System 
 
Technology 

In June 2009, the Federal Aviation Administration issued a recommendation on the standards 

for the Driver’s Enhanced Vision System program. These recommendations were contained in 

AC 150/5210-19A (2009) Driver’s Enhanced Vision Systems incorporate three specific 

components: low visibility vision enhancement, navigation, and tracking.  One of the specific 

requirements for these systems is for the ability to detect humans at distances of 300-500 feet 

depending on atmospheric conditions and the speed of the vehicle utilizing Forward Looking 

Infrared (FLIR) technology. This ability, if properly utilized, could prove extremely valuable in 

preventing victim strikes. One of the key concerns as it relates to this specific technology is 

cost/availability. 

This committee recommends that the use of handheld Thermal Imaging Cameras (TIC) 

should be investigated for potential benefit. The use of handheld TIC devices has become a 

widely accepted standard for locating victims during interior search operations by structural 

firefighting personnel. These devices could provide a similar capability to detect obscured 

victims as that provided by the low visibility vision enhancement component of DEVS without 

the cost of a fixed installation. 

Incident Command and Risk Assessment 
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While the FAA mandates that airports produce, maintain and follow an airport emergency 

plan (AEP) as part of their certification documentation, this document typically only provides 

general and superficial guidance for specific types of emergencies that may occur on an airport.  

The FAA AC 150/5200-31C (2009), Airport Emergency Plans, currently calls for an incident 

command structure to be illustrated within the plan and to be utilized during all emergencies.  

This committee recommends that in addition to the existing requirements, supplementing this 

plan and its component command structure should be an appendix composed of response 

procedures that prescribe management processes to be employed throughout the 

incident/accident for each type of event.  These procedures should specifically address: priority 

of certain tasks to be accomplished in a manner consistent with universally accepted standards of 

care; maintaining awareness of changing circumstances across the entire incident area and 

peripherals (i.e., situational awareness); and a means for performing the aforementioned items 

with the staffing available at the outset and as the incident evolves. 

  In addition, this committee recommends that, in order to achieve the desired result in a 

rationally defensible fashion, every airport should be required to conduct a prescribed hazard and 

risk assessment for all types of events, with the results made part of the airports’ emergency plan 

and certification manual. A reasonably comprehensive risk analysis would also serve as a 

potential metric for any future examination of staffing levels associated with an individual 

airport.  The FAA should issue a CertAlert that recommends the use of ACRP Report 131-

Guidebook for Safety Risk Management at Airports. The FAA should also include this 

comprehensive reference in the next revision of AC 150/5200-31C (2009) – Airport Emergency 

Plan.  This information should be used by U.S. certificated airports performing any Safety Risk 

Assessment (SRA) while implementing a Safety Management System (SMS).  Appendix A-3 
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further provides an example risk assessment model from the U.S. Department of Homeland 

Security (2011, September 28).  Although this tool is intended to assist businesses, the general 

organization and format is easily germane to airport risks and hazards.  

Recommendation #2 -- Recommended Best Practice - Task Prioritization for ARFF 

Clearly there can be no absolute protocol for every situation or every airport.  However, 

among the variety of other commonly occurring tactical activity, the committee has developed a 

recommended best practice for task prioritization which incorporates common actions to be 

considered relevant to this discussion (Note: adequate flexibility should be exercised in any 

tactical procedure to allow for the exigencies of the event). The following task prioritization best 

practice has been developed from existing FAA (FAR Part 139), NFPA (403 Annex E, Table D. 

14), ICAO (10.5.7.6, Table 2), EASA (AMC2 ADR.OR.D.027, Safety Programs), NIMS 

document annexes and appendices, as well as common tactical practices and input from 

committee subject matter experts (Appendix A-4).   

Additional recommendation is for Standard Operating Guidelines or Procedures (SOG's or 

SOP's) to be put into place for your particular department.  A sample of this can be found in 

Appendix A-5.  Best practice would be for airport firefighters to adopt a standard practice for 

operating on such incidents and train on such practice frequently.  
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Top 12 Priority Action Plan List 

 

PRIORITY ACTION COMMENT 

   1 Upon activation of alert, mobilize response apparatus Require trained ARFF personnel are available to safely and effectively drive 
and operate the required ARFF vehicle  

   
2 

The Airport Emergency Plan shall be activated to alert 
support and other responders depending on event 
magnitude as per the Plan  

To the extent practicable, responses routes to selected, high-risk locations are 
pre-determined to avoid obstacles and ground traffic in an efficient manner 

   

3 
 
 

 
Communications between responding apparatus, personnel 
and support units shall be instituted immediately and be 
assigned to the appropriate and discrete tactical or Command 
frequency/talk-group as per the Airport’s Emergency Plan 

 
 

 
ARFF apparatus shall communicate their intentions for positions upon their arrival 
on-scene and advise other responding units of other significant 
hazards/responsibilities. 
 

 
 
 

 
 

           4 
 
 

Available resources shall be used to guide units to the 
emergency and within the hazard zones 

 

Driver Enhanced Vision Systems (DEVS) that include both mapping and FLIR 
technology shall be utilized especially during night and low visibility as well as 
in events with anticipated large debris fields and evacuating passengers.  If 
practical, spotters should be employed to guide apparatus through 
debris/victim congested approaches.  
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5 
 
 
 
 

An incident   command system shall be implemented by 
the first unit on scene, typically the highest ranking 
officer shall be assigned or shall assume this function 
upon arrival 
 
 

ARFF personnel shall be available to perform incident command functions 
during an aircraft incident or accident.  The Airport's Emergency Plan shall 
identify the individuals and/or rank structure of those persons assigned to be 
in Command positions in addition to how the Command System will evolve 
over time and circumstances.  The Command System shall reflect the local 
capabilities with respect to local authorities including all airport resources and 
mutual aid partners.              

 

 
 

 
6 

Immediately establish Hazard Control Zones and 
simultaneously implement START triage 

Utilizing a Hazardous Area inside 75ft (23m) from any surface of the aircraft for 
Hot/Warm/Cold zones.  

   

7 
 
 

Discharge extinguishing agent/Create and maintain 
survivable corridors for self-evacuating passengers 
 
 

Upon arrival, ARFF personnel shall assess evacuations in progress and potential 
evacuation corridors and be capable of discharging appropriate extinguishing agent 
at the required discharge rate from these vehicles.  Once ARFF apparatus are 
initially positioned, any additional maneuvering of those apparatus may require an 
externally positioned spotter based on the urgency to reposition the ARFF vehicle. 

   

8 
Control fires and other hazards external to the aircraft 
and assist with self-evacuation 

While maintaining a hazard watch to ensure a safe operating area, direct self-
evacuating passengers to highly visible locations remote from the hazard and 
vehicle movement areas surrounding the aircraft (hot zone). 

  
 

9 
 

Personnel shall place clearly unique markers at locations 
of all fatalities or non-ambulatory victims 
 

A cache of markers of a type that is easily manipulated, readily identifiable and 
unique in appearance so as not to be confused with any other device, shall be 
maintained on all apparatus.  This marker must be conspicuous from a distance of at 
least forty feet and contrast with typical background conditions anticipated at an 
aircraft emergency.  The type of marker shall be determined by the local authority 
and clearly described in the Airport's Emergency Plan. 

   

10 
 
 

Initiate access to aircraft cabin  
 
 

Initiate access to aircraft cabin to facilitate rescue. ARFF personnel shall be capable 
of initiating access to the aircraft cabin, using forcible entry tools, ground ladders, 
aerial fire apparatus, Aircraft Interior Access Vehicle (AIAV) or mobile air-stair. 
ARFF personnel gaining access to the cabin shall be protected by ARFF vehicle 
turrets and/or hand-lines. 
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11 
 
 

Begin interior aircraft rescue and firefighting 
 
 

An interior ARFF team, consisting of not less than two ARFF personnel, shall be 
capable of entering the aircraft with a charged hand-line. The interior ARFF team 
shall be equipped with protective clothing and self-contained breathing apparatus.  
The interior ARFF team shall initiate rescue of trapped occupants simultaneous with 
firefighting and ventilation. 

   

12 
 
 

Command will identify passenger treatment areas, 
ingress/egress routes for vehicles 
 
 

Command will establish triage, treatment, and transportation groups and assume 
accountability for all passengers/patients. Command will ensure a stable location 
and management of vehicle/personnel/resource staging, including ingress/egress for 
transport and support vehicles. 
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Appendix A-3                                                   

           Risk 
Assessment Table 

 
 

Retrieved from:  http://www.ready.gov/sites/default/files/documents/files/RiskAssessment_Table_0.pd

                                                                                    
 
 
 
 
 
 
 
 

(1) 
Asset or 

Operation 
At Risk 

(2) 
Hazard 

(3) 
Scenari

o 
(Location, 

Timing, 
Magnitude) 

(4) 
Opportunities 

for Prevention or 
Mitigation 

(5) 
Probability 

(L, M,H) 

 Impacts 
with 

  Existing    Mitigation 
 (L, M,H) 

 (11) 
Overall 
Hazard 
Rating (6) 

People 
(7) 

Property 
(8) 

Operat
ions 

(9) 
Environment 

(10) 
Entity 
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Appendix A-3 Continued 
                                                                                                                                      
Column 1: 

Compile a list of assets (people, facilities, machinery, equipment, raw materials, finished 
 goods, information technology, etc.) in the left column.  

 
Column 2: 

For each asset, list hazards (review the “Risk Assessment” page from Ready Business) that  
 could cause an impact. Since multiple hazards could impact each asset, you will probably 
 need more than one row for each asset. You can group assets together as necessary to  
 reduce the total number of rows, but use a separate row to assess those assets that are 
 highly valued or critical.  

 
Column 3: 

For each hazard consider both high probability/low impact scenarios and low 
 probability/high impact scenarios.  

 
Column 4: 

As you assess potential impacts, identify any vulnerabilities or weaknesses in the asset that 
 would make it susceptible to loss. These vulnerabilities are opportunities for hazard 
 prevention or risk mitigation. Record opportunities for prevention and mitigation in 
 column 4. 

 
Column 5: 

Estimate the probability that the scenarios will occur on a scale of “L” for low, “M” for 
 medium and “H” for high.  

 
Columns 6-10:  

Analyze the potential impact of the hazard scenario in columns 6 - 10. Rate impacts “L” for 
 low, “M” for medium and “H” for high.  

 
Column 8: 

Information from the business impact analysis should be used to rate the impact on 
“Operations.”  
 

Column 10: 
The “entity” column is used to estimate potential financial, regulatory, contractual, and 

 brand/image/reputation impacts.  
 

Column 11:  
The “Overall Hazard Rating” is a two-letter combination of the rating for “probability of 

 occurrence” (column 5) and the highest rating in columns 6 – 10 (impacts on people, 
 property, operations, environment, and entity). Carefully review scenarios with potential 
 impacts rated as “moderate” or “high.” Consider whether action can be taken to prevent the 
 scenario or to reduce the potential impacts. 
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Appendix A-4 

SAMPLE 
 

S T A N D A R D   O P E R A T I N G   G U I D E L I N E S  
  
TITLE: Secondary Strike Limitation  

  
 PURPOSE: This document establishes the guideline for -------------- Airport Fire Department’s personnel 
to limit the risk of secondary strikes on deceased victims in the ARFF incident hazard zone while 
responding to an aircraft accident.    
  
SCOPE: This SOG shall be used by all personnel during ARFF operations.  
  
DEFINITIONS:  For the purposes of this SOG, the following definitions shall apply:  
  
Aircraft Accident – An occurrence involving an airplane or other aircraft in a crash, collision, onboard 
fire, or other operational event, on or around airport property, in which any person suffers death or 
serious injury or in which the aircraft receives substantial damage.  
ARFF – Aircraft Rescue and Fire Fighting.  
ARFF Hazard Zone –  The area of concentrated rescue and firefighting activity in or around an aircraft 
accident.  
ARFF Incident – An aircraft accident necessitating emergency response by Airport Fire personnel and 
equipment.  
Deceased or Deceased Victim – A person who is deceased or mortally injured in an aircraft accident.  
Secondary Strike – Physical contact by an ARFF vehicle or firefighting or rescue equipment with a 
deceased victim secondary to an aircraft accident.  
  
POLICY: While each ARFF incident is unique, most ARFF incidents require large ARFF apparatus to 
operate in close proximity to burning aircraft and to navigate around and sometimes through crash 
debris and wreckage.  In some crash situations, there may be victims on the ground.  As rescue and 
firefighting professionals, our goal is to save lives and to preserve the integrity of deceased victims’ 
bodies. However, to completely eliminate secondary strikes in the ARFF hazard zone might not be 
possible in every scenario.  The procedures set forth in this guideline are intended to eliminate or at 
least substantially limit the risk of secondary strikes.  
 
This guideline addresses five specific areas:   

1. periods of an ARFF incident when secondary strikes are most likely  
2. methods for locating deceased victims in the ARFF hazard zone  
3. notification imperatives  
4. movement of deceased victims from the hazard zone; and   
5. marking options for deceased victims who cannot be moved from the ARFF hazard zone.  
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1.  Incident periods with greatest risk of secondary strikes  
  
1. Initial response to the scene of the aircraft crash  

1. Due to the amount of debris commonly found at the scene of an aircraft crash, bodies can 
blend in with the debris and wreckage and be difficult to visually identify.  

2. Piercing operations  
1. While conducting technically challenging piercing operations in close proximity to 
burning aircraft, the apparatus operator’s focus and visual attention will most likely be on 
the aircraft and the High Reach Extendable Turret (“HRET”)/piercing operation.  

3. Repositioning of ARFF apparatus  
1. Repositioning for the purpose of achieving a better attack location, replenishing agent, 
etc. will require an ARFF apparatus to move around and through debris fields associated 
with an aircraft crash.  

  
2.  Methods for locating deceased and/or expectantly dying victims in the ARFF hazard zone.  
 

1. 360-degree scene survey  
1. Once the first two ARFF apparatus have arrived on scene and have secured the initial 
passenger evacuation path, conditions and staffing permitting, a 360-degree scene survey 
should be completed at the first possible opportunity as part of the ongoing scene size-
up/assessment.  This is essential in order to assess the physical situation of the incident and 
to identify and locate the totality of the survivor population, the bodies of deceased victims, 
and any incident hazards.   

2. Ground guides  
1. When possible, the firefighter assigned as the ARFF rider should dismount the apparatus 
and act as a ground guide, assisting the driver/operator with navigating around debris, 
wreckage, and bodies as well as positioning of the apparatus for the most efficient fire 
attack.  

3. DEVS/FLIR (Driver Enhanced Vision System/Forward Looking Infrared).  
1. During night time responses and/or periods of inclement weather, the FLIR component of 
the DEVS may be used to aid in navigation to the incident scene and may aid in locating 
and avoidance of debris, wreckage and victims’ bodies.  The use of FLIR shall not delay the 
responding ARFF apparatuses’ immediate response to contain fire in order to protect the 
lives of persons still onboard the aircraft.  

4. Company Officers, Division/Group Supervisors and/or Incident Safety Officers.  
1. Safety is the responsibility of all personnel on scene, but company, divisional, and group 
level officers, as well as incident safety officers, will likely find themselves on the ground 
in or near the hazard zone and can assist the ARFF apparatus driver/operator and/or rider in 
spotting bodies amidst the debris and wreckage, as well as safely navigating in the hazard 
zone.  
 

 
3.  Notifications.  
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Proper notification to the chain of command is imperative.  Any personnel who locate a victim or 
victims during an ARFF incident, deceased or otherwise, shall immediately notify his/her next higher 
supervisor by radio or in person.  The following information should be transmitted:  

 1.  Unit identification;  
2. The location of the body/victim;  
3. The condition of the body/victim;  
4. Actions taken; and  
5. Any resource needs to assist with the body/victim.  

  
4. Marking of victims’ bodies.  
 
If it is unnecessary to move a deceased victims body or for whatever reason ARFF personnel are unable 
to move a victim or victims confirmed to be deceased and located within the hazard zone, the following 
steps should be taken to inform personnel on scene of the presence and location of such victims:  

1. Advise your immediate supervisor, by radio if necessary, of the presence and location of the 
victim(s).  
2. During day time operations mark the location of the deceased with a casualty marking flag.  If, 
due to the ground surface of the incident scene, the flag cannot be pushed into the ground, consider 
using traffic cones to identify the position of the body.  
3. During night time operations, activate the white chem light attached to the marking flag.  
4. If an area is located that contains multiple bodies, mark the boundaries of the area as best as 
possible with orange traffic cones.  
5. Time and conditions permitting, cover the victim(s) with a yellow disposable blanket.  

  
5. Movement of bodies.  
 
In the event that a deceased victim’s body must be moved to prevent further insult by ARFF vehicles 
during suppression and/or rescue operations, the following steps should be followed in order to facilitate 
eventual (forensic) accident scene reconstruction, conditions permitting:  

1. The deceased victim should be moved once.  
2. The deceased victim should be moved to a safe location where it will not suffer additional 
insult.    
3. Document on the triage tag who moved the deceased and when.  
4. If possible, document on the triage tag how the deceased body was positioned prior to being 
moved.  
5. Protect the deceased victim and/or any additional evidence as much as possible.  
6. Attempt to mark the initial location of the deceased prior to moving the body.  
7. If possible after moving a deceased victim, a firefighter or another first responder should remain 
with the deceased (during the initial response period when deployment of personnel is most critical, 
this may not be possible).  
8. Notify your next highest supervisor that you have located a deceased victim, that you had to 
move it, and where it is now located.  
9. In the event of multiple deceased victims, identify/establish a temporary morgue as soon as 
practicable.  
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 Secondary Strike Limitation Checklist  

  
Complete a 360 degree “scene survey” to identify:  

• Totality of survivor population  
• Victim’s bodies  

Utilize ground guides when driving apparatus into crash scene, especially during:  
• Piercing operations  
• HRET operations  

Utilize DEVS during periods of in climate weather and/or limited visibility   
Utilize Incident Safety Officers  
Notify your supervisor, by radio when possible, when a body or group of bodies is located  
Use the following marking equipment/procedures when a body or bodies are located, based on 
conditions:  

• Casualty marking flag  
• Chemical lights/glow sticks  
• Traffic cones  
• Disposable blankets  
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