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The Generic Risk Assessments in this series only apply to England.
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SECTION 1
GRA 4.3 Incidents involving
transport systems — Air

Scope

This Generic Risk Assessment (GRA) examines the hazards, risks and control measures
relating to incidents attended by the Fire and Rescue Service (FRS) invgldng aircraft.

The term aircraft is used to describe all types of flying machines:
e fixed wing

e rotary wing (helicopters, gyro planes etc.)
e Dpalloons
e airships
e (gliders
e unmanned aerial systems (co e of the above)
e micro-lights.
FRSs attend numerous i | riety of aircraft types. The kinds of

incidents vary greatly gnd Ires, rescues and scene safety.

Activities relatin ' i s involving more specific and significant hazards, for

ent provides a starting point for individual FRSs to conduct
produce their own Standard Operating Procedures (SOPs) and

Significant hazards and risks associated with
aircraft incidents

Aircraft construction

As diverse as the variety of aircraft are the materials used in their construction. These
materials, which may be encountered when dealing with aircraft related incidents, can
produce harmful gases, vapour and particulates when subjected to the extreme effects of
air accidents.

Generic Risk Assessment 4.3 — Incidents involving transport systems — Air 5
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Most common materials used in aircraft construction

Aluminium used in aircraft structures.
Magnesium and titanium | used in components such as wheels and gearboxes.

Other metals and alloys | used in engines and systems.

Composite materials used extensively in modern aircraft construction both civil
and military.
Plastics form the basis of most interior furnishings and fitting.

The use of composite materials in the construction of aircraft today is extensive.
Components made of composite materials are retrofitted to older aircraft.

Composites used in aircraft manufacture are referred to as Polymer Composites. They

condition that is easily liberated when touched. The fibres ar
size and could easily cause needle stick injuries and trau
associated with glass fibre.

Similar hazards exist when cutting composiig ero olved in fire.

onsiderable distance
are capable of becoming
) such as:

The material may plume following a crash a
downwind. Fibres associated with compos
contaminated with products of a po S

e fuel and oils

e Dbio hazards ‘

chemicals

stior

Accident/fire dam aircraft present a variety of hazards, such as:
e sharp and jagged edges

e unstable or weak structures

e retained energy

e ruptured fuel tanks.

Aircraft engines

Aircraft engines present a significant hazard to personnel. The types of engines that may
be encountered are:

6 Generic Risk Assessment 4.3 — Incidents involving transport systems — Air
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e piston

e turbine

e turbo jet
e turbo prop

e auxiliary power unit (APU).

Principle hazards from engines are:
e spinning propellers/rotas
¢ hot exhaust outlets
* moving engine parts

e pressurised fuel and oil systems

e engine intake/exhaust areas
® noise
e hot gases.
Aircraft fuels
Fuels fall broadly into two types (a) Gasoline (gkrd), erosene.

Principle hazards from fuels are:
e highly flammable
e explosive
* corrosive

e foxic

e jrritant

Pos

around th site.

Hot-air balloons and airship’s envelopes are filled with hot air that has been heated by
powerful burners fuelled by liquid petroleum gas, usually propane. This presents a fire/

explosive hazard plus hot surfaces associated with the burners.

Generic Risk Assessment 4.3 — Incidents involving transport systems — Air
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Pressurised Systems

For example:
* liquid oxygen cylinders
e fire extinguishers
e cargo fire suppression systems
e escape slide inflation cylinders
e hydraulic systems
e pyrotechnic flares

* tyres and undercarriage.

Pressures of the above systems can be up to several thousand psi/several ed Bar.
Sudden release of these pressures can pose hazards in terms of impact, glsorp
inhalation and fire.

Electrical Systems

Depending on type of aircraft, electrical systems, supplied b atteries may be
present and can deliver different voltages and very high g#fr

Fluoroelastomers

Fluoroelastomers can be found in hydraulic sySis
significant fires they are likely to decompo

engine seals. When exposed to

rorn@@ric acid.

Confined Working Conditio
Confined working condition@orfi hters @@prying out rescue operations, due to:
ge

of internal fittings

o-lights are fitted with a rocket-activated recovery parachute
system. Activated systems will be obvious and represent little or no hazards. Inactivated
systems may be difficult to identify and represent significant ballistic projectile hazard.

Airbags

Airbag systems can be found in some light and larger commercial aircrafts. These are
incorporated into the seatbelt/harnesses assemblies.

8 Generic Risk Assessment 4.3 — Incidents involving transport systems — Air
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Payload
In civil and military aircraft the payload will either be:

* passengers
® cargo
e acombination of both

The hazards associated with passengers, may include:
* human behaviour
e (difficulties associated with the mass egress
e impact from passengers evacuating by chutes
e biological

e manual handling.

The hazards associated with cargo may include: Q
* unsecured loads
e unstable loads

e manual handling

e hazardous materials/explosiygs.

There will be a wide range of items th
classed as dangerous goods and ot
may become hazardous post ide

s cargo. Some of which will be
which on their own are non-hazardous,

Biological

Toilet waste (r

ent challenges due to the potential for a large number of
ition, high speed impact accidents can generate traumatic damage to

incident.

Equipment in use

Working at aircraft incidents will often involve the use of specialist equipment. The type of
equipment and the hazards involved will vary but typically may include:

e manual handling of heavy equipment over difficult terrain and within confined
spaces

e potential injury caused by failure of equipment, causing collapse or sudden
movement of loads under pressure

Generic Risk Assessment 4.3 — Incidents involving transport systems — Air 9
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e cuts/nip/trap or entanglement hazards from moving parts of equipment
e excessive noise and/or vibration

e damage to high-pressure hydraulic or pneumatic systems involved with cutting
or spreading tools can cause soft tissue damage

e burns from hot/cold components

e accidental ignition of fuels.

Psychological trauma

Due to the nature of aircraft accidents and the possibility of large numbers of casualties,
there is a risk to responding FRS personnel of psychological trauma, which may cause a
stress reaction.

Limited experience

Attending aircraft accidents are incidents that local authority FRSs hav
of, due to the infrequency of this type of incident. Therefore the ha
of operational experience by attending personnel and the moral/s

personnel to save lives regardless of resources, training and '

Hazards specific to militagamgrartzex-military
aircraft

Pyrotechnics

Pyrotechnics may be enco an intr@sic part of an aircraft defence and survival
system, they may incl Qex e S ranging from HD 1.1 to HD 1.4 for example:

Escape Systems)
— canopy
ms/cartridges

under wing jettison devices

* marina markers and floats

e reconnaissance and target flares

e aircraft destructor

e countermeasures — chaff and infrared flares.

10 Generic Risk Assessment 4.3 — Incidents involving transport systems — Air
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Armaments

Aircraft armaments — principal types:
* bombs
e rocket projectiles
e guided missiles
e small arms ammunition
* guns

e torpedoes.

Radio frequency

Radio frequencies may inadvertently initiate some explosive devices.

Radioactive hazards

Radioactive materials are contained within Forward Lookingdmiare@ (FLIRPPods, found in
some gun ammunition and in aircraft construction.

Laser hazards
Laser hazards may arise from laser targeting ' located on some aircraft
fuselage.

Additional hazards as
military helicogte

ted with helicopters and

Water actuat@ ce

Water actuate
helicopterg that

toyancy bags or inflation packs, may be fitted to
ter. These present a hazard if accidental/unplanned

r

Rotor blades

Tail rotors and main rotor blades present a significant hazard to firefighters if still rotating
and at crash sites as they may:

* pbe made of a composite material

* have a stored energy risk.

Generic Risk Assessment 4.3 — Incidents involving transport systems — Air 11
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Key control measures

Pre-planning

An essential element of management of risk is pre-planning. The integrated Risk
Management Plan (IRMP) will identify FRS standards in terms of equipment and
operational personnel required for SSoW to be employed.

FRSs should collate information on the risks in their area and make site specific risk
information available to all relevant personnel prior to and upon arrival at incidents. This
approach will help to ensure that work activity is planned, supervised and carried out
safely.

FRSs should use appropriate SSoW, training, supervision, equipment and specialist
personal protective equipment (PPE) to ensure the safe operational conclusi f these
types of incidents.

FRSs should undertake debriefs as appropriate and feed any significa points
back into the development of SSoW, training programmes and eq ement.

FRSs should create Standard Operating Procedures based o
assessments to ensure that the full ranges of incident ty
include arrangements with other FRSs and partner agefiCie

for. This should

e police

* Ambulance Service

e Airport Fire Service

e Air Accidents Investiggion
e military

e |ocal authori

co s and to gain a full appreciation of the extent of
hazards associ i speclfic type of aircraft involved.

information avali all relevant personnel prior to and upon arrival at incidents. Such
information may include:

e airport locations and topography

e major route access points and the location/operation of water supplies and
drainage systems

e familiarisation with airfields and types of aircraft that operate from those locations
will also help local crews take the most suitable route to an incident and to
consider in advance the establishment of a safe working area appropriate to the
incident type attended

12 Generic Risk Assessment 4.3 — Incidents involving transport systems — Air
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* in planning for these types of incidents consideration must be given to
marshalling points, rendezvous points (RVP’s) and strategic holding areas

e consideration should be given to difficult locations.

On occasions, there can be difficulty with water supplies at crash sites. FRSs must take
account of this and develop plans to augment water supplies.

Training

Section 2 of the Health and Safety at Work etc Act 1974 lays down the general duties of
employers to their employees.

Section 2 (2) (c) of the act requires employees to provide information, instruction, training
and supervision as is necessary to ensure, so far as is reasonably practicable, the health
and safety at work of his employees;

When formulating a training strategy FRS should be mindful of th wing SRKNS:

e All FRSs must ensure their personnel are adequately traiNgd t al with risk/

hazard associated with rescues from aircraft.

e The level and nature of training undertaken aped by an informed
assessment of operational and individual h the FRS guidance on
the integrated personal development gySge @R occupational standards

e Training and development shg e principles set out in national
guidance documents. Traini s should generally be structured so
that they move from simple ormplex tasks and from lower to higher

levels of risk.

e Training and
well agee

pically cover standard operational procedures as
and understanding of equipment and the associated

o i ra s need to consider the need for appropriate levels of

nd provide for continuous professional development, to ensure
f skills and to update personnel whenever there are changes to
re, equipment, etc.

Training outcomes should be evaluated to ensure that the training provided is effective,
current and is meeting defined operational needs as determined by the FRS Integrated
risk management plan.

Command and control

The Incident Commander (IC) should adhere to the principles of the current national
incident command system. Prior to committing personnel to any hazard area the IC must
take into account all known relevant factors before selecting the appropriate SSoW.

A thorough safety brief prior to deployment of personnel within the hazard zone must be
carried out.

Generic Risk Assessment 4.3 — Incidents involving transport systems — Air 13



This document was withdrawn on 9 June 2026

This should include the use of cordons. Cordon control is key in reducing operational
personnel’s exposure to hazards, to as low as is reasonably practicable.

Cordons need to be suitable and sufficient and will need to take into consideration many
factors which may include:

e wind direction/weather conditions

* size of the aircraft involved

e engine hazard zones (which will differ considerably with engine size and type)
e slide path

* debris

* casualties

e fuel spillages

* hazardous substances

e post incident investigations Police/Air Accidents Investig ch

e topography

e aircraft armaments.

ought at the earliest opportunity when assessing cordon

Aircraft incidents ually attended by more than one emergency service and early
liaison with other services must be undertaken to ensure a co-ordinated and safe
response.

Personnel protective equipment (PPE)

FRSs must ensure that any PPE provided is fit for purpose and meets required safety
standards. When choosing suitable protective garments, the standard of clothing worn
beneath the specialist PPE should also be taken into account. Consideration should also
be given to the selection of suitable sizes of PPE.

14 Generic Risk Assessment 4.3 — Incidents involving transport systems — Air
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PPE should also take account of the need for rescuers to be visible against the
operational background including night working and for team leaders to be distinguishable
within ICS.

All personnel must use appropriate levels of PPE including climatic (heat, cold, wet and
inclement weather) and Respiratory Protection Equipment (RPE) where necessary.

Safe systems of work (SSoW)
All of the above-mentioned control measures will contribute to the creation of SSoW.
There are a number of other factors that may need to be taken into account.

Aircraft incidents will always involve joint agency working; SSoW need to include
procedures to ensure the safety of other agencies on the scene.

FRS vehicles should be positioned in such a position to take into acc incident
hazards.

engineers 1990
3 FRS manual volume 2, Fire i @ONs “Aircraft Incidents” 1999

N

Institution of fire engi pallge) S Aircraft Fire Protection, Firefighting and Rescue
Techniques 2nd @alti

Generic Risk Assessment 4.3 — Incidents involving transport systems — Air 15
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