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Aerodrome Rescue and Firefighting Service.

Task and Resource Analysis

Throughout this note he means he/she and his means his/hers.
INTRODUCTION.

The most appropriate approach to accurately determine the necessary levels of staffing at airports was developed by reviewing and combining several task analysis methodologies from airport regulators and fire and rescue services. The recommended task and resource analysis model for this approach is described in this training note.

GENERAL BACKGROUND.

The task and resource analysis method described in this note uses a risk-based approach and focuses on possible worst-case scenarios. This allows it to identify the minimum number of personnel required to perform identified tasks in real time before external services are needed at the incident / accident site to effectively support the Airport RFFS. The task and resource analysis also should include the types of aircraft using the aerodrome and the need for personnel to use breathing apparatus, handlines, ladders, and other aircraft rescue and fire-fighting equipment provided at the aerodrome.

The task and resource analysis will enable an airport operator to determine whether the RFFS has sufficient qualified personnel to achieve the principle objectives of CAP168 chapters 8 / 9 in terms of: -
· Saving life at aircraft accidents that occur at, or in the immediate vicinity of, the aerodrome,

· Responding as quickly as possible to aircraft accidents in order to create maximum opportunity for saving life.

· Applying fire extinguishing continuously at the appropriate rate,

· Deploying rescue and firefighting without unnecessary delay,

· Establishing incident command at an appropriate level
Every airport has unique features such as its geographical location, runway and taxiway configuration, aircraft movements, airport infrastructure, boundary etc that may present specific risks to the operator. These must be given due consideration during the task and resource analysis.

GETTING STARTED

The first thing to do is identify who will carry out the task and resource analysis (TRA). In order for the scenarios selected to be possible and realistic, it should be conducted by a team of experienced RFFS personnel led by a facilitator. The RFFS personnel will have knowledge of the airport, its geography, the types of aircraft operating at the airport and a thorough understanding of the demands of a range of incident types. The facilitator will assist them to reach agreement on worst case scenarios and worst-case incident locations.

The team should establish clear terms of reference to enable them to focus on the issues that are pertinent to the TRA. Time scales can be set, and the expected method of reporting / communicating findings and outcomes can be made clear.

A clear scope will enable the team to include all aspects for which a TRA may be required such as various aircraft categories, various incident types, various aircraft types, response to non-aircraft incidents, and response to incidents off airfield.

PRELIMINARY INFORMATION.

Once a team has been established to carry out the task and resource analysis, they should gather some preliminary information. This will include

· The published RFFS categories – A TRA will be required for each RFFS category provided. The airport will publish details in the Aeronautical Information Publication (AIP) and must be able to demonstrate to the regulator that the level of services provided for each category is based on a sound TRA (see Cap 168 Ch 2 para 6.1.6)

· The minimum number of appliances required for the category. (see CAP168 chapter 8 table 8.2)

· The minimum number of trained personnel required to operate the RFFS vehicles

· Media levels (principal and complementary – see CAP168 chapter 8 table 8.3)

· Media discharge rates (see CAP168 chapter 8 table 8.3 and para 14.7)

· Aircraft types regularly using the aerodrome

· Need for personnel to use RFFS equipment such as handlines, ladders, breathing apparatus etc

NOTE: where an airport is operating as a nominated diversion airport (NDA) additional TRA must be carried out to assess the impact of operating at 1 category below the level normally required for the size of aircraft (see NOTAL 07/09)

TASK AND RESOURCE ANALYSIS / RISK ASSESSMENT.

A task and resource analysis should consist primarily of a qualitative analysis of the rescue and fire-fighting service (RFFS) response to a realistic worst-case aircraft accident scenario. The purpose of this analysis is to review the current and future staffing levels of the RFFS deployed at the aerodrome. 

The analysis should be supported by a quantitative risk assessment to estimate risk reduction. This risk assessment could be related to risk reduction to responders, passengers and aircrew as a result of deploying additional personnel. One of the most important elements of the assessment is determining the impact of any pinch points that were identified by the qualitative analysis. 

A pinch point is defined as a point in the incident response where the demands of the task (or tasks) exceed the capability of the responders to undertake the task(s) effectively and without performance becoming degraded. It is important to recognise that any degradation that occurs could be due to a lack of information, lack of training, lack of equipment, lack of available people or human factors emerging from working in the dynamic environment of an incident.

In a TRA, a workload assessment is used to examine the effectiveness of the current staffing level and determine the level of improvement that would result from additional staffing. A worst-case accident scenario should be analysed to assess the relative effectiveness of at least two levels of RFFS staffing for example, responding to an internal fire on a Boeing 747 with a total crew of 14 versus responding to the same incident with a total crew of 15.

The basic contents of a TRA are as follows: -
· Description of aerodrome, including the number of runways

· RFFS Category (as published in AIP)

· Response criteria, such as area, number of fire stations, times

· Rate of aircraft movements

· Hours of operation

· Current structure and establishment

· Level of staffing

· Level of supervision

· RFFS competence in terms of training and facilities

· Extraneous duties such as first aid or domestic response

· Alerting arrangements and alarm system

· Appliances and available media 

· Specialist equipment such as fast rescue craft, hovercraft, water carrier, hose layer

· Arrangements for the Pre-determined attendance of external agencies

· Worst case accident scenario analysis / workload assessment (This analysis should include personnel mobilisation, deployment at the scene, scene management, firefighting, suppression / extinguishment, complementary media, post fire security, personal protective equipment (PPE), rescue team(s), aircraft evacuation, and media replenishment. Note: This analysis / assessment should identify any conflicts between the current and proposed workloads.

· Appraisal of existing RFFS provision

· Future requirements, aerodrome development and expansion

· Enclosures such as maps, event trees etc

NOTE: The preceding list is not exhaustive and should only act as a guide.

THE SIX Phases.

As with any analysis of a complex and dynamic process, the most effective way to ensure that all relevant issues are given full consideration is to break the analysis into logical stages. The TRA for determining minimum RFFS staffing levels required to deal with an aircraft accident is carried out in six stages as detailed below: -
· Phase 1 – understand the goals and objectives of RFFS.

· Phase 2 – Identify a selection of possible accidents. 

· Phase 3 – Identify the aircraft most commonly used at the aerodrome.

· Phase 4 – Identify worst case locations.

· Phase 5 – Combine 2,3, and 4 to identify worst case scenarios

· Phase 6 – Carry out a TRA for each worst-case scenario

Phase 1 – The airport operator and the team undertaking the risk assessment must understand the goals and objectives of the RFFS staff and the tasks that personnel are required to perform.

Example of goals, objectives and tasks: -
Goal – To maintain a dedicated RFFS staff of qualified and experienced fire and rescue personnel with specialist equipment to make an immediate response to an aircraft incident / accident at the airport or its immediate vicinity.

Objectives - To save lives and to render humanitarian services.

Tasks:

· Meet the required response time

· Extinguish the external fire

· Protect exit routes

· Assist in passenger and aircrew self evacuation

· Extinguish an internal fire

· Rescue trapped personnel

The above list is not exhaustive

Phase 2 – Identify a selection of representative realistic accidents that could occur at the airport. This selection can be identified by analysing statistics of previous accidents at airports and data from both international and national sources. (NOTE: All accidents selected for the analysis must involve fire to represent worst case scenarios)

Examples of representative realistic accidents:

· Internal aircraft fire

· Aircraft engine failure with fire

· Aircraft aborts and overruns with fire

· Aircraft into aircraft with fire

· Aircraft into terminal building with fire

Phase 3 – Identify the types of aircraft most commonly used at the airport. This stage is important because the type of aircraft and its configuration has a direct impact on the resources required in meeting phase 1. For ease of analysis, it might be necessary to group the types in relation to common aircraft configuration.

Examples of typical configuration groups:

· Wide body - multiple aisle – multiple deck – multiple cabin configuration 

· Wide body - multiple aisle - single deck – multiple cabin configuration 

· Long aircraft – narrow body – single aisle – high density seating – restricted access

· Short narrow body – single aisle – high density seating – limited access

· Turbo-prop short aircraft – single aisle – high wing

· Light aircraft – Avgas

· Executive jet 

· Rotary wing – high level of composites – landing / take-off characteristics - access

A representative aircraft that is in use at the airport can then be chosen for each configuration identified, for example:

· Boeing 747-400

· Airbus A310 

· McDonnell-Douglas MD82 
· Boeing 737-800 

· ATR 42-320

· Gates Learjet 45 

· Cessna 172 

· Eurocopter EC-135

Once the aircraft to be used for the TRA have been selected the TRA team should formulate a file of all relevant technical information.

Phase 4 – Identify the worst-case locations where an accident could occur. Every airport is unique in that the airport location, runway and taxiway configuration, airport infrastructure and boundary etc, could present specific additional difficulties for the RFFS when responding to incidents.

For the worst-case accident scenario to be modelled, a major factor to consider is the worst-case location for the most likely accident type that could occur.

Example of the method for identifying worst case locations:

The worst-case location should be confirmed by the facilitator having drawn on the knowledge and experience of the TRA team.

When the team has identified what in their view is the worst-case location, they must record their reasons. These may include: -
· Travel time for RFFS to reach the location  

· Route to the accident site (hard or soft ground)
· Terrain;  

· Crossing active runways; 

· Aircraft congestion
· Surface conditions;  

· Communications
· Location of supplementary water supplies;  

· Adverse weather conditions

· Requirement for additional lighting

With a list of possible worst-case locations now selected, along with reasons for the selection, the facilitator will assist the team to place the locations in rank order. This will be achieved by each member of the team applying a weighted score to each location. Once scored, and the results consolidated, the locations can be arranged into a ranked list.

It is important to note that the location of an accident could have an impact on the resources and tasks required to be performed by RFFS personnel.

From this analysis, a location, or several locations, will be identified. A sample number of the top risks should be chosen as identified by the ranked score. For example: -
· Taxiway leading onto runway 06L

· Runway 06R crossing point

· Runway 06L overshoot

· Aircraft stand 33

Phase 5 – This stage combines the accident types to be examined, as described in phase 2, with the aircraft identified in phase 3 and the worst-case locations in phase 4.

The accident types should be correlated with the possible worst-case location. In some cases, an accident could occur in more than one location in an airport, for each of which a TRA must be carried out.

This information is to be integrated into a complete accident scenario that can be analysed by the TRA team (See phase 6) 

Example of a complete accident scenario: 

Scenario Number 1:

Accident type – Internal fire (phase 2)

Aircraft identified – Boeing 747-400 (phase 3)

Accident location – Taxiway leading onto Runway 06L (phase 4)

Scenario Number 1 Narrative:

The Boeing 747-400 is a wide bodied multi deck aircraft. Its typical seating configuration is 340 economy, 23 business, and 18 first class passengers on the lower deck. On the upper deck, provision is made for 32 additional business class passengers, giving a total aircraft seating capacity of 413, excluding the crew. The aircraft has four exits on both sides of the lower deck and one exit on each side of the upper deck.

During the taxi out from the terminal using the taxiway leading to runway 06L, a small incendiary device activates in a toilet compartment situated between the rear of the business class section and the front of the main economy cabin. The fire develops rapidly. The cabin crew notifies the flight deck crew, who halt the aircraft and order an evacuation. Due to the noise of the device’s activation there is considerable panic and confusion onboard the aircraft, and the lower deck rapidly fills with smoke. 

The Boeing 747-400 is one in a line of aircraft that is taxiing out to runway 06L and is blocked in by aircraft to the front and rear. The RFFS are unable to access the aircraft along the main taxiway, and they must leave the hard surface and cross soft ground to reach the aircraft.

Due to the fire and smoke, emergency exits R2 and L2 on the lower deck are not used for evacuation. The incident results in a serious internal fire from which several passengers fail to self evacuate.

Phase 6 – Carry out an analysis of the tasks and required resources.

The TRA team, led by the facilitator can now carry out a series of tabletop exercise to analyse the response to the selected scenarios. From this analysis it will become clear what resources and staffing levels are required to achieve the goals and objectives identified at phase 1.

When performing a TRA, the objective should be to identify in real time, and in sequential order, the minimum number of RFFS personnel required at any one time to achieve the following: -
· Receive the initial call and mobilise RFFS to the incident (the mobiliser might have to respond as part of the riding strength)

· Respond and operate RFFS vehicle

· Use extinguishing agents and equipment

· Assist in passenger and crew self evacuation

· Access aircraft to carry out specific tasks, for example firefighting, rescue

· Support and sustain the deployment of firefighting and rescue equipment

· Support and sustain the delivery of supplementary water supplies

· Replenish foam supplies

The TRA should identify the optimum time when additional resources will be available to support and replace resources supplied by the Airport RFFS 

Note: where RFFS personnel are required to attend other airport related incidents such as incidents in airport buildings or fuel installations, a separate TRA should be carried out. 

To start a TRA, the required airport category must be identified as required by the regulatory authority. The category will confirm the number of vehicles and the minimum extinguishing agent requirements and discharge rates. This information will determine the number of personnel required to operate these vehicles.

The results of the analyses should be recorded in a table or spreadsheet format (see table 1 below) and should be laid out in such a way as to ensure that the following are recorded: -
· Time – Starts from receipt of call, and the timeline continues in minutes until additional external resources arrive

· List of assessed tasks and priorities

· The resources (personnel and equipment) required for each task

· Comments column to allow team member comments to be recorded

Example of information to be recorded:

Major foam tenders are identified as MFTs A, B, C, D, E or F

Existing personnel riding the MFT are identified as A1, A2, B1, B2, etc.

Stated objectives:

· Respond within the required response time

· Assist in passenger and aircrew self evacuation

· Extinguish internal fire

· Ventilate aircraft to create survivable conditions

Table 1 - Example of a Task and Resource Analysis Record.
	Time

(minutes)
	Task
	Resource
	Comments

	00:00
	Call received as AGI to taxiway leading to runway 06L, explosion and internal fire

RFFS personnel mobilised

Call made to operate the airport emergency plan


	Dispatcher
	

	00:30
	Except for the drivers and officer in charge (Oi/c) all personnel dress in PPE en-route to incident


	Minimum riding strength
	

	01:00
	Four firefighters don BA en-route

Oi/c requests captain to switch to frequency 121.6 via ATC

Priority identified as to assist self evacuation and to create and maintain survivable conditions within the aircraft


	A3, A4, F3, F4
	Evacuation might have already taken place

	01:46
	MFTs in position at aircraft


	
	

	01:50
	Oi/c and drivers dress in PPE


	
	

	01:52
	Assistance required for self evacuation

C1 nominated as the BAECO

Identify access to aircraft, pitch ladder to door L2 and 

open door.

B1 remains as turret operator and provides escape route protection

B2 and C2 run out extended sideline and hand to A3, A4, F3, F4 and charge,

A1 remains at MFT A supplying water to internal crew

C2 foots ladder for internal crew

D2, A2 assists with charged line for BA entry team

Oi/c upgrades incident to aircraft accident and liaises with airside operations

Oi/c requests Airside operations to assist in counting exiting passengers and crew and obtaining a head count
	C1

A3, A4, F3,F4

MFT B, B1

B2, C2

MFT A, A1

C2

D2, A2

Oi/c

Oi/c
	No additional personnel available.

Remains with MFT C to provide additional water supply

To slip and pitch ladder and open door and enter, four personnel are required

	03:13
	Oi/c requests ATC to instruct aircraft at front and rear to shut down engines

D1, E2, don BA and enter at door L2

MFT E with E1 on pump to supply water to D1 and E2

B2 and F2 run out extended sideline and hand to D1, D2
	Oi/c

D1, E2

MFT E, E1

B2, F2
	

	06:30
	MFT F, F1 supplies additional water to MFT A

MFT C supplies additional water to MFT E
	F1

C1
	

	07:30
	Supplementary water is required from nearest hydrant B2, F2

Assist in the deployment of fireground equipment A2
	B2, F2

A2
	Hydrant number flow and pressure

	09:00
	Internal crew start to extinguish fire and ventilate aircraft


	
	

	10:00
	External supporting services arrive at scene


	
	


Table D1 - shows that 16 firefighters are required, supported by 6 major foam tenders. However, no additional personnel were available to assist passengers in self evacuation.

The timeline can be further verified by the use of practical exercises to establish whether the times are realistic and achievable

Examples of supportive practical exercises:

· How long does it take to don protective clothing?

· How long does it take to don breathing apparatus?

· How long does it take to slip and pitch a ladder?

· How long does it take to open an aircraft door from the head of a ladder?

· How long does it take to run out one, two or three lengths of hose?

· How long does it take to carry any item of rescue equipment over a specified distance and get it to work?
Table 1 - also illustrates that the scenario will dictate tasks and resources to be evaluated

The task and resource analysis model can also be used to identify equipment shortages and training needs for personnel required to deal with identified tasks.

ADDITIONAL CONSIDERATIONS.

Contingencies for dealing with changes to category (see CAP168 chapter 8 para 2.7)

The effect of introducing new equipment, media, procedures, legislation etc

Changes to the arrangements of external agencies or community partners

SUMMARY.

Within the content of this note the following has been discussed:

· The planning of a TRA (preliminary information, assembly of a TRA team)

· The stages of a TRA (phase 1 – 6)

· The critical path and pinch points

· The issues to be considered whilst carrying out a TRA
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