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Investigator Safety 
• Good health is a prerequisite 

• Sound physical condition for withstanding strenuous 

outdoor activity 

• Control of one’s emotions due to the disruptive 

effect of a disaster 

• Calm and competent behavior to preclude frantic 

or ill-advised action 

• Suitable gear for the climate and terrain 

• Wearing gloves when handling wreckage 

Proprietary to Legend Aviation 

Services 
2 



Investigator Safety (Cont.) 

• The effects of fatigue on the safety of one’s 

performance starts long before total exhaustion 

takes place. 

• The workload should be adjusted to the 

circumstances; more may be accomplished in a 

well organized 6-hour day than in an unorganized 

12-hour day. 

• The quality of the investigation is best served by an 

awareness of the need for mental alertness and 

physical fitness. 
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Investigator Safety (Cont.) 

 

• At high elevations, portable oxygen and other 

emergency equipment should be available. 

 

• Unexpected weather or equipment failures may 

isolate the investigation team in remote area; 

therefore, provisions for first aid, shelter, food, water, 

and fuel should be made before the need arises. 
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Investigator Safety (Cont.) 

• The buddy system and a logging in and out system 

for personnel for remote area operations. 

 

• Reliable communications between the investigation 

headquarters and the various activity scenes should 

be maintained by telephone, walkie-talkie, or long-

range radio equipment. 
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Investigator Safety (Cont.) 

• The use of helicopters at inaccessible 

accident scenes is extremely dangerous; 

coordination between the helicopter crew 

and the investigating team is a must. 

 

• When the crash scene is in water, only fully 

qualified and properly equipped personnel 

will be assigned to missions such as 

underwater recovery and photography. 
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There is always a risk! 
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Types of Hazards at Accident 

Sites 

• Environmental 

• Physical 

• Materials 

• Psychological 

• Biological 
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Presentation Notes
3.1.1 A hazard is something that has the potential to cause adverse consequences, and the degree of adverse consequences caused by specific exposures is important when determining the risk posed. A wide range of hazards may exist at aircraft accident sites, some of which may not be directly associated with the aircraft wreckage. Hazards may be posed by pathogens (from human or animal remains), cargo, and the nature of the accident location, ground installations, and other factors. Given the wide range of potential hazards at an accident site, it can be helpful to categorize typical hazards, in order to better manage the accident site. 3.1.2 Hazards have been categorized as follows: Environment — location (both geographic and topographic), fatigue (effects of travel and transportation), insects/wildlife, climate, security and political situation; Physical — fire, stored energy, explosives, structures; Biological — pathogens associated with human remains or cargo consignments and state of local hygiene; Materials — exposure to and contact with materials and substances at the site; and Psychological — stress and traumatic pressures imposed by exposure to the aircraft accident, and interaction with those associated with the air carrier and related aviation activities.



Environmental Hazards 

• Location 

• Climate 

• Fatigue 

• Insects 

• Wildlife 

• Security 
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3.2.1 The accident location frequently poses a range of hazards to investigators due to the geographic and topographic location of the site. On land, the site may be located in remote or built-up areas, at altitude or in very difficult terrain; each of these may pose particular hazards. Marine situations can pose their own problems depending on whether the accident site is in shallow or deep water. Recovery issues pose great risk where divers need to be deployed. Just gaining access for preliminary investigation tasks may present personnel with complex decisions. During later investigation and recovery, the simple need for a continuing presence may pose a hazard and expose personnel to risk of injury.3.2.2 Fatigue. Extended journey times, circadian desynchronisation resulting from transmeridian travel, lengthy working hours and demanding working conditions can result in reduced performance as an outcome of fatigue. These are significant issues about which individuals should be aware and for which they should be prepared. Investigators should ensure they understand the physical and psychological demands of their work and when confronted with particularly demanding working conditions, seek medical advice at an early stage. It is recommended that investigators undergo a periodic medical examination to check their fitness for work at accident sites. Early provisions must be made for nourishment, rest and counselling of investigators both during and following their exposure to the accident site. 3.2.3 Insects/wildlife. Some sites, particularly in remote areas, will introduce the prospect of exposure to or contact with wildlife. The many insects and larger animals that bite, sting, inject or secrete can cause immediate or long-term health problems, some of which can be life threatening. 3.2.4 Climate. Extremes of climate are likely to pose problems, especially to unprepared investigators, as can locations where changes in weather can occur suddenly. Even relatively small temperature changes can pose problems where wind and rain may also be involved and work is extended throughout a long day. 3.2.5 Security. Criminal and terrorist threats are a feature of the social situation in many regions, even in seemingly safe cities. The advice and support of local contacts should be sought to determine security measures that should be adopted. Other political and social advice should be requested in order to not violate local traditions or regulations. 



Environmental Location & 
Climate  
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3.2.1 The accident location frequently poses a range of hazards to investigators due to the geographic and topographic location of the site. On land, the site may be located in remote or built-up areas, at altitude or in very difficult terrain; each of these may pose particular hazards. Marine situations can pose their own problems depending on whether the accident site is in shallow or deep water. Recovery issues pose great risk where divers need to be deployed. Just gaining access for preliminary investigation tasks may present personnel with complex decisions. During later investigation and recovery, the simple need for a continuing presence may pose a hazard and expose personnel to risk of injury.3.2.4 Climate. Extremes of climate are likely to pose problems, especially to unprepared investigators, as can locations where changes in weather can occur suddenly. Even relatively small temperature changes can pose problems where wind and rain may also be involved and work is extended throughout a long day. 



Environmental – Wildlife 
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Physical Hazards 
• Sharp, jagged pieces of metal.   Wreckage may 

shift. 

• Fuel and other flammable agents.   Toxic agents 

may be present with a fire. 

• Hazardous materials from the aircraft or at the 

scene. 

o Radioactive 

o Explosive 

o Corrosive liquids 

o Poisons 

o Human Remains/samples 
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Physical Hazards (Cont.) 

• Still-loaded aircraft systems, including:  fuel and oil, 

pneumatic, hydraulic, electrical, and oxygen.   

Remember that controls may move. 

 

• When involved with a military aircraft be cautious 

for unexpected ordinance and other ballistic 

devices such as ejection seats, flares, and 

jettisoning systems. 
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Physical Hazards (Cont.) 

• Aircraft with ballistic recovery (parachute) system 

and ejection systems. 

• Composite Fibers – Biohazard Equipment does not 

provide proper protection.  Floor wax can be 

sprayed on the area to contain the fibers. 

• On frozen water, ice may give under wreckage. 

• Possibility of snakes and other dangerous insects. 

• Terrorists 
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Material Hazards 

• Ignition Sources 

•  Hot Metal 

•  Battery 

•  Ignition Wires 

•  Electrical Wires 

•  Grass/Wood Fire 

•  Tires may explode 
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Material Hazards (Cont.) 
 

On Site Hazards from Combustion: 

 

•   Fuel 

•  Oil 

•  Hydraulic fluid 

•  Aircraft Components 

•  Aircraft Structure 

•  Interior Furnishings 
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Material Hazards 

Fire, BRS, and Stored Energy 
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Material Hazards (Cont.) 

• Metals and oxides 

• Composite Materials 

• Chemicals and substances 

• Radioactive materials 
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3.5 MATERIAL HAZARDS 3.5.1 Damaged aircraft materials can pose health hazards to investigators and search and rescue personnel. Many States are required by national legislation to control the hazards posed by exposure to hazardous substances. This requires the identification of hazardous materials found at work, to make an assessment of the associated risks to health, and to put in force suitable measures to control these risks. This is not an easy task as the list of potentially hazardous materials is long. The risk of exposure is highly dependent upon the particular accident profile. Manufacturers and operators are organizations that could assist in compiling lists of materials that may become hazardous when damaged. 3.5.2 Groups of materials that have been considered as hazards to date include: a) metals and oxides; b) composite materials; c) chemicals and other substances; and d) radioactive materials. 3.5.3 Of these groups, composites have attracted the widest interest in recent times. It is pertinent that they are finding ever wider application and usage in aircraft. 3.5.4 Metals and Oxides. Many of the metals and their respective oxides are hazardous to health when ingested into the body. However, all dusts and particles are considered hazardous when encountered in sufficient concentrations. It requires only relatively small quantities of some metals to pose risks to health and to have a significant effect on the body. These metals and oxides are accordingly classified as high risk. These substances may adversely react with chemicals, such as fire fighting agents, so any indication of chemical reaction should be treated with the greatest care and reported to the Investigator-in-charge. 3.5.5 Traditionally, aircraft structures consist primarily of aluminum alloyed with small amounts of other metals including magnesium, zinc and copper. Advanced materials are under development or are already in use in new metal alloys. The properties of many of these materials, when damaged, are not well understood. Figure 2. Fire damage to cockpit and avionics 3.5.6 The products of combustion of many materials are hazardous when inhaled, ingested or absorbed and exposure to them is restricted by national safety authorities. In practice, however, due to the type of damage created in an aircraft accident (see Figure 2), it is almost impossible to separately identify and quantify safe limits of exposure to these substances during emergency response and accident investigation activities. Furthermore, accidents in industrial areas may introduce entirely new chemicals that may adversely react with each other or with the aircraft and prove harmful to rescue or investigative personnel. 3.5.7 Composite materials. The use of fibre-based composites on aircraft is now extensive, with aircraft structures commonly consisting of more than 15 per cent by weight of these materials. A broad range of fibrous materials is used in the construction of composite materials, including carbon, glass, kevlar and boron, with these and others often combined to form a hybrid fibre. The resin matrix binding the fibre generally accounts for around 40 per cent of the manufactured composite material. These different fibres, not surprisingly, behave differently when subjected to the forces and effects of aircraft accidents. 3.5.8 Reports indicate that when subjected to fire or impact alone, composite structures are likely to release around 1 per cent of their base material as free fibres. When subjected to both fire and impact damage, structures can release up to 10-12 per cent of material as free fibres. 3.5.9 Particular concern has been raised about the potential hazard posed by damaged composite structures. Research into these hazards has been conducted at various times following the early use of composites on aircraft, although it is acknowledged that more research on the health hazards posed is required. Research on carbon fibre indicates that this material exhibits minimal fibrogenic activity and little evidence of lung toxicity in tests. The studies show that carbon fibre is different from asbestos and mineral fibre, and less toxic than silica. As a result of recent unrelated research, some States have proposed that all synthetic mineral fibres under 6 microns (mean diameter) should be classified as irritants, and that some ceramic and mineral wools (types generally not used on aircraft) should be classified as carcinogenic (i.e. capable of causing cancer). 3.5.10 Other research suggests that exposure to the dusts of burnt composites may pose more of a problem than exposure to free fibres. What is clear at the present is that more research is required to be sure of the hazards and levels of risk posed by the range of materials. 3.5.11 There are other short term health effects resulting from exposure to the fibres and debris from impacted and combusted composites. Most notably, the fibres are highly irritant, particularly to the eyes, and also to the nose, throat and lungs. There is also still concern that partially burnt debris will cause contact hazards, such as dermatitis. Substances which are taken into the lungs with fibre and dust may also cause sensitization (allergies), which is a significant concern. 3.5.12 As with other hazards, appropriate procedures to limit exposure and reduce disturbance will prevent dusts and fibres from becoming airborne and minimize their hazardous nature when they do. Consideration may be given to entering the accident site from an up-wind direction so hazardous exposure is reduced as much as possible, and if encountered, provides a known exit direction with a reduced risk of further exposure. 3.5.13 Chemicals and other substances. Aircraft contain many chemical compounds, some which may be hazardous in their natural state and others which can become hazardous when exposed to heat or other substances. For example: — Viton ® is a synthetic rubber-like material containing fluorine used for ‘O’ rings and gaskets in engines and hydraulic systems. If exposed to high temperatures and moisture, the material may degrade and produce a corrosive substance. — Batteries contain chemicals such as lithium that reacts vigorously with water, and thionyl chloride that decomposes in air to form hydrochloric acid and sulphur dioxide. — Hydraulic fluids may be hazardous in their normal state, perhaps being classed as irritants. Some also become acidic when exposed to temperatures above a certain threshold. — Used mineral oils from engines are widely known to be carcinogenic and are identified in specific legislation in some States. — Partially combusted fuels and lubricants are known to produce a range of hazardous substances. — Asbestos, although not frequently used in aircraft construction, has been used in heat shielding materials on and around engines and in various gaskets. 3.5.14 Radioactive materials. Radioactive materials are often used in small volumes in some aircraft components and are frequently carried as cargo in commercial operations, particularly substances for medical use. Generally, specific radioactivities of these are low, and half lives are short. However, higher activity material is regularly carried on-board aircraft. Restrictions on packaging these are, however, very strict, ensuring that in the majority of cases, packaged contents will remain effectively inert in the event of an accident. — Several radioactive materials have been used in the construction of aircraft. These are mainly materials with a low specific radioactivity, and therefore pose a low risk in their normal state. However, when reduced to dust after fire, they are likely to pose a hazard to health if ingested or inhaled. Depleted uranium has been used in ballast weights for control surfaces in a range of civil and military aircraft. It was fitted in several hundred early versions of the Boeing 747, in Lockheed aircraft, and in stretched versions of the Hercules C130 aircraft. This material has also been used to manufacture tip weights for helicopter main rotor blades. — Radiologically, depleted uranium is not classed as a significant risk in its undamaged form. Where particulate is produced, however, e.g. by machining or fire damage, depleted uranium may be ingested, inhaled, or absorbed and, once in the body, the material poses a significant chemical hazard. — Thorium. This material has been used extensively in components for aircraft engines, both piston and turbine, and is often alloyed with magnesium, although at relatively low concentrations. It has also been used in other components such as gearbox casings on helicopter and fixed wing aircraft. Its use has been reduced significantly in recent years, however, there are significant stocks of thoriated components available and these are, presumably, still to be used. — Tritium. Beta lights are used extensively on some civil aircraft to indicate emergency exits and also in instrument lights on some military aircraft. Typical beta lights each contain a total of about 20 curies of tritium gas. Exposure to the contents of a single broken beta light could result in a dose of up to 1/10th of the current acceptable annual limit. — Other nuclides. Americium is used in some forward looking infrared (FLIR) systems, Krypton is used within oil level indication systems, and Strontium 90 can be found within ice detection systems and in helicopter rotor crack indicating systems. 3.5.15 Cargo. There are immense difficulties associated with identifying and assessing risks posed by cargo. A huge variety and volume of freight is carried by air, most of which is identified in some way, although a significant volume carries only a general description. Dangerous Goods are usually well identified and documented, and information may be gathered (using dangerous goods manifests) at a very early stage to help determine the degree of hazard. While general cargo, by definition, is considered non-dangerous (in transport classification terms), in general health and safety terms, it is quite capable of posing significant hazards. It should be noted that cargo containing dangerous goods and general cargo may include the chemicals and substances mentioned above. Neither mail, nor private goods, both carried by air in large volumes, carry any indication of contents on their packaging. 3.5.16 When carrying out early site assessment work, it is essential to obtain full information about the complete load of cargo as soon as possible. Dangerous Goods manifests may usually be obtained quickly, but general cargo manifests should also be obtained and reviewed at a very early stage. A wide range of information is contained within manifests/cargo documents, including descriptions of packaging, general description of cargo, and contact details of consignors/consignees, etc. 



Material – Metals & Composites 
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Material Hazards (Cont.)–  
Chemicals and Cargo 

 
• Batteries (Lithium) 

 

• Hydraulic fluid 
 

• Aircraft Components 
 

• Aircraft Structure 
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Material Hazards (Cont.) 

• Aircraft Structures 

oComposed of mostly aluminum alloy with 

other metals. 

• Example:  Lithium is also found in 

batteries. 

• Example:  Lead sheeting is found on the 

nose cone of the Boeing 747. 
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Material Hazards (Cont.) 

Beryllium 
o The most dangerous threat to investigators. 

 

o Beryllium is found in gyroscopic parts, inertial 

guidance systems, heat sinks, and many 

electronic components. 

 

o It is also found in springs, washers, and some 

electronic boxes. 
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Material Hazards (Cont.) 

• Beryllium (cont.) 

 

oWhen beryllium is heated it forms corrosive 

and toxic gases.   If beryllium dust or gas is 

inhaled, ingested, or forms a skin contact, 

it may cause severe injury or death.   It is 

twenty times more poisonous then 

arsenic. 
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Material Hazards (Cont.) 

• Cadmium 

 

oCadmium is found in antirust plating, 

paints, solder, and some electrical 

components. 
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Material Hazards (Cont.) 

• Cadmium (cont.) 

oDust when heated – oxidized 

o Symptoms occur 4-10 hours after exposure 

o Includes respiratory distress, pulmonary 

edema, and kidney toxicity; accumulates 

in liver and kidneys. 

o Possibly associated with testicular, lung, 

and prostrate cancer. 
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Material Hazards (Cont.) 

• Thorium 232 

 

oCertain engine casings and helicopter 

main gear boxes contain thorium 232 

alloy with magnesium. 
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Material Hazards (Cont.) 
• Thorium (cont.) 

o  Accumulates in liver and spleen 

o  Radioactive ½ life 1.4 x 10 years 

o  Prolonged exposure during investigation        

may lead to malignant disease and blood 

disorder. 

o  30 years after exposure. 
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Material Hazards (Cont.) 

• Tritium 

o Tritium light sources are found in 

emergency exit lights on civil aircraft and 

instrument lights on some military aircraft.  

Each exit light has about one curie each 

and there are about 20 per aircraft.   The 

exposure to one light of tritium is 1/10th the 

maximum annual dose level. 
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Material Hazards (Cont.) 

• Titanium and Asbestos 

 

o Titanium is found in aircraft under carriage 

parts. 

 

oAsbestos is found in insulation on board 

the aircraft. 
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Material Hazards (Cont. 
• Viton 

 

oViton is synthetic rubber found in gaskets, 

o-rings, seals, etc., but mostly in turbine 

engines. 

 

oWhen viton is heated above 400 degrees 

centigrade (752 F) it forms hydrofluoric 

acid, which is used to etch glass. 
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Material Hazards (Cont.) 

• Carbon Fiber Components 

 

• If heated above 500 Degrees C (932 F), and 

with plenty of oxygen present, there will be 

no residue left.  The carbon fibers convert to 

carbon dioxide.  Below this temperature or if 

there is a poor oxygen supply, free carbon 

fibers exist. 
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Material Hazards (Cont.) 

• Carbon Fiber Components (Cont.) 
o The fibers range in size from large enough 

to puncture the skin as splinters, through 
those that enter the lungs causing 
coughing and chest discomfort but are 
flushed out by the mucus to those that are 
so small that they enter the Alveoli and 
stay.    

o     
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Material Hazards (Cont.) 

Carbon Fiber Composite Components 
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Aircraft 

B757 Fairings and panels 

B767 Wing spoilers 

B777 Moving trailing edge surfaces and 
spoiler panels, tail surfaces, except 
leading edges, fixed wing leading edge, 
cabin floor beams, engine nacelles, wing 
root fairings, and main landing gear 
doors. 

MD11 Lower winglet tail plane, trailing edge, 
and elevator 



Material Hazards (Cont.) 
Carbon Fiber Composite Components 

(cont.) 
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A300 Spoilers, outer flap deflector doors, fin 
box, nose wheel doors, main wheel leg 
fairing doors. 

A310 Outer shrouds, spoilers, wing access 
panels, nose wheel doors, main wheel leg 
fairing doors, engine cowling panels, 
elevator and fin box. 

A320 Some wing panels, flap track fairings, 
spoilers, aileron fins, rudder, tail plane 
elevators, nose/main wheel doors, main 
gear fairings 

A330-A340 Tail plane 



Psychological Hazards  
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3.6 PSYCHOLOGICAL HAZARDS 3.6.1 Accident investigations frequently require personnel to work in close proximity to disaster and trauma. This work involves dealing not just with the fatally or seriously injured, but with survivors, relatives and colleagues of the victims. The intensity, scale, and (frequently) long duration of the task can present significant potential for adverse psychological impact on investigation teams. After past disasters, there have been reports of rescue workers suffering from Post-traumatic Stress Disorder (PTSD), causing sleep disturbance, intrusive thoughts and flashbacks. There is little available evidence to confirm such symptoms amongst accident investigators, suggesting that the psychological impact poses less of a risk to investigators than once thought. However, this more satisfactory outcome may be due to the success of existing safety personnel management practices. These include effective selection processes, the establishment of professionalism at both an individual and team level (including good work practices) and effective peer support. 3.6.2 Psychological impact is still a developing area of research for medical teams, and at this time there are varying opinions as to the degree of hazard that it poses. Nevertheless, it is undeniable that some risk is always present and it is recommended that the prospect of some proactive and responsive counselling is incorporated in risk assessments as a precautionary measure to guard against any trauma resulting from the nature of the work. Peer support is particularly valuable because colleagues are likely to quickly recognize personality changes in team members and are in a position to suggest timely counselling. In some Contracting States, it has become practice for management teams to employ the services of counsellors as a matter of course. They may provide immediate assistance to any or all personnel responding to the accident. Counsellors customarily play a passive role, making themselves available to individuals who either seek assistance or are referred for assistance.



Psychological Hazards 
(Cont.) 

During the investigation: 

• Employer Pressure 

• Air Carrier 

• Regulator 

• Airport Authority 

• Fatalities 

• Survivors 

• Family Members 

• News Media 
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Psychological Hazards 
(Cont.) 

After On-Scene Investigation: 

• Get Counselling 

• Flashbacks 

• Post Traumatic Stress Disorder 

(PTSD) 
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Investigator Safety 
 

 

 

Investigator Burnout 
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Biological Hazards 

• Pathogenic organisms that are present in human 
blood and can cause disease in humans. 

oHepatitis 

oHIV 

oMalaria 

o Syphilis 
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3.6 PSYCHOLOGICAL HAZARDS 3.6.1 Accident investigations frequently require personnel to work in close proximity to disaster and trauma. This work involves dealing not just with the fatally or seriously injured, but with survivors, relatives and colleagues of the victims. The intensity, scale, and (frequently) long duration of the task can present significant potential for adverse psychological impact on investigation teams. After past disasters, there have been reports of rescue workers suffering from Post-traumatic Stress Disorder (PTSD), causing sleep disturbance, intrusive thoughts and flashbacks. There is little available evidence to confirm such symptoms amongst accident investigators, suggesting that the psychological impact poses less of a risk to investigators than once thought. However, this more satisfactory outcome may be due to the success of existing safety personnel management practices. These include effective selection processes, the establishment of professionalism at both an individual and team level (including good work practices) and effective peer support. 3.6.2 Psychological impact is still a developing area of research for medical teams, and at this time there are varying opinions as to the degree of hazard that it poses. Nevertheless, it is undeniable that some risk is always present and it is recommended that the prospect of some proactive and responsive counselling is incorporated in risk assessments as a precautionary measure to guard against any trauma resulting from the nature of the work. Peer support is particularly valuable because colleagues are likely to quickly recognize personality changes in team members and are in a position to suggest timely counselling. In some Contracting States, it has become practice for management teams to employ the services of counsellors as a matter of course. They may provide immediate assistance to any or all personnel responding to the accident. Counsellors customarily play a passive role, making themselves available to individuals who either seek assistance or are referred for assistance.



Repellant First Aid 

Sunscreen 

Water 

Personal Protection 
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Investigator Protection 
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Investigator Safety 

 

 STAY SAFE 

  STAY CLEAN 

   STAY ALIVE 
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