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Introduction

This section of National Operational Guidance sets out the hazard knowledge and control measures
that should be considered in relation to water rescue and flooding. The aim is to integrate the
knowledge, understanding and actions required to support the appropriate, safe and efficient
resolution of any incident involving flooding or rescues from water.
Water rescue and flooding guidance should be read in conjunction with National Operational
Guidance: Performing rescues and other associated parts of the National Operational Guidance
framework; this provides information on the aims and intended use of the guidance. It should also
be read alongside other related National Operational Guidance where appropriate.
This guidance has not been developed in isolation; there are many existing points of reference,
including scientific papers, technical reference books, reports and earlier guidance. Some of these
remain valid sources of information; for example, the Department for Environment, Food and Rural
affairs (Defra) Flood Rescue Concept of Operations and National Operational Guidance: Major
incidents.
Guidance related to working near water or unstable surfaces is not limited to water related
incidents and is included in National Operational Guidance: Operations – Bodies of water.

Responsibility of fire and rescue services

Fire and rescue services are responsible, under legislation and regulations, for developing policies
and procedures and to provide information, instruction, training and supervision to their personnel
about foreseeable hazards and the control measures used to reduce the risks arising from those
hazards.
This guidance sets out to provide fire and rescue services with sufficient knowledge about the
potential hazards their personnel could encounter when attending incidents. Fire and rescue
services should ensure their policies, procedures and training cover all of the hazards and control
measures contained within this guidance.
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Roles and responsibilites

The Fire and Rescue Services (Emergencies) (Wales) (Amendment) Order 2017 amends Article 2 of
the Order to include a duty to prepare for and respond to flooding and rescues from inland waters.
The Fire (Additional Function) (Scotland) Order 2005 and The Fire and Rescue Services
(Emergencies) Order (Northern Ireland) 2011, sets out a duty for the Scottish Fire and Rescue
Service and Northern Ireland Fire and Rescue Service to prepare for and respond to serious
flooding. This includes any flooding that causes or is likely to cause a person to die, be seriously
injured or become seriously ill.
For legal responsibilities of fire and rescue services relating to flooding see National Operational
Guidance: Legal register. The Department for Environment, Food and Rural Affairs (Defra) is the
lead government department for major flooding in England and Wales, the Department for
Infrastructure in Northern Ireland and the Scottish Environment Protection Agency (SEPA) in
Scotland. However, responding agencies report to a range of government departments, requiring
co-ordination in the event of flooding over a wide area.
The management and engagement of national flood rescue assets in England and details of how
agencies will respond to flooding are detailed in Defra’s Flood Rescue Concept of Operations.
The Ministry of Defence may be requested to provide assistance during flood events. A guide to
military assistance during emergencies is set out in Military aid to the civil authorities (MACA).
The police are responsible for co-ordinating search and rescue on land and on inland waters. The
Maritime and Coastguard Agency (MCA), through HM Coastguard (HMCG) will respond to rescues at
sea, on the coastline, within tidal waters and in certain delegated inland waters. HMCG are
responsible for co-ordinating search and rescue at sea. Local arrangements may exist for governing
responsibility between HMCG and the police in certain areas.
HMCG's search and rescue teams have the following capabilities:
Search
Water rescue
Mud rescue
Rope rescue
HMCG and the police can call on various search and rescue assets, for example, fire and rescue
services, lifeboats, helicopters, ambulance, cave rescue, mountain rescue and lowland search and
rescue. Fire and rescue services will often provide an initial response or offer support in HMCG's
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statutory area of responsibility.
The ambulance service is responsible for the clinical care of casualties in the pre-hospital
environment. It has a unique legal duty of care towards individual casualties from search and
rescue activities that is not shared by other responding agencies. Hazardous Area Response Teams
(HART) and the Special Operations Rescue Team (SORT) have skills and equipment that enable
them to work with rescue agencies and gain access to patients within the hazard zone. However,
sometimes ensuring the safety of the ambulance personnel, including HART and SORT, mean it
would be safer for the patient to be brought to the ambulance service. In these circumstances
communication between personnel and the medical specialists should be maintained.

Risk management plan

Each fire and rescue authority must develop their strategic direction through their risk
management plan. To determine the extent of their services, strategic managers will consider their
statutory duties and the foreseeable risk within their area.
Work to identify risk and prepare operational plans should consider all stakeholders, including local
emergency planning groups and the fire and rescue service risk management plan.

Risk management planning for water rescue and
flooding
Risk management plans should consider the foreseeable hazards associated with flooding and
water rescue. This assessment should identify the most vulnerable people and infrastructure in
their area. Fire and rescue services should use community risk profiles and flood maps provided by
responsible bodies to develop risk management plans.
Assessments of flooding hazard should include:
Specific hazards such as fords and flooded roads
Hydrology and potential hydrology
Critical infrastructure
Previous incident data
Links to weather patterns and data on previous flood events
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Climate change impact assessments
Historical information and markers
Pre-planning documents, such as flood inundation plans
Assessments of water rescue hazards should include the identification of existing bodies of water,
particularly those used by the public for recreation.
Agencies should assess the hazards and develop appropriate control measures in their area. SiteSpecific Risk Information (SSRI) should be considered for locations where these are significant and
should include:
Response levels that are flexible and scalable to allow for a variety of flood scenarios
Reference to relevant standard operating procedures, tactical actions, and preplanning
including rendezvous points, appliance marshalling areas and access points
On-site control measures and hazards, including pertinent upstream or downstream hazards
Local responders should have knowledge of local sites and associated hazards and perform risk
visits as appropriate.
Environmental agencies in England, Wales and Scotland and the Department for Infrastructure in
Northern Ireland are responsible for the provision of flood mapping and defences. Lead local flood
authorities should co-ordinate and manage flood planning for areas within their jurisdiction. In
addition to their responsibility for flood mapping, environmental agencies have an incident
response capability providing flood barriers, mobile water pumps and incident command vehicles.
Agencies may request assistance in filling or constructing temporary barriers.
Community flood action groups may provide assistance to communities during floods.

Water rescue

Hazard - Inaccurate situational awareness: Water
rescue and flooding
Hazard Knowledge
Water and flood environments can have appreciable variations over short distances and can
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change rapidly as weather conditions and conditions upstream alter. This presents significant
challenges when gathering information to establish accurate situational awareness. It may not be
possible to identify sub-surface hazards, undertows and variations in depth before committing
personnel to the water, but every effort should be made to identify pertinent information.
Accurately identifying hazards, water conditions and weather conditions are important factors
when planning a response to an incident. When gathering information, incident commanders
should consider:
Speed of flow
Depth
Hydrology
Water hazards and features
Weather conditions and likely variations
Upstream conditions
Water temperatures
Tidal patterns
Debris
Unstable or unsafe structures
Any assessment of conditions can vary significantly over short distances or time periods and should
be updated regularly.
When considering flood events, the development duration and scale of the incident should be
considered.

Control measure - Site-Specific Risk Information
(SSRI): Water rescue and flooding
Control measure knowledge
Fire and rescue services should gather and make Site-Specific Risk Information (SSRI) available for
all known hazards in their area. This should include bodies of water, particularly those that are
known to be used for recreational or commercial purposes.
SSRI should include details of
Launch sites
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Safe entry points
Hazards including hydrological features
Details of pertinent temperature charts and tidal patterns
They should also include site-specific control measures such as available rendezvous points, access
routes, isolation points, tactical actions and contact details of responsible agencies.
Areas at risk of flooding can be identified and assessed using historical data, history of previous
incidents and mapping. This information should also be used to identify control measures within
areas susceptible to flooding.

Strategic actions
Fire and rescue services should:
Work with partner agencies to identify and develop SSRI for water hazards in their area
Make SSRI available to personnel using risk information systems

Tactical actions
Incident commanders should:
Use available SSRI when working near, on or in bodies of water

Control measure - Situational awareness: Search
for a missing person
Control measure knowledge
The search for a missing person on land is the responsibility of the police. However, the fire and
rescue service have a duty to protect life and could be the first to arrive at an incident that involves
a missing person. The police should request fire and rescue service attendance if the incident
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involves fire. They may also request assistance for complex area searches. Other agencies may also
request fire and rescue service assistance to search for a missing person.
Through a risk assessment made by the police, a category of risk will be applied that reflects the
risk to the individual and the public. The risk assessment will dictate the level and speed of
response required, in addition to the level of police management and resources. For example, a
high-risk missing person will require the immediate deployment of police resources, including a
police search adviser (PolSA) and informing the media.
At any search that requires a multi-agency response, the JESIP Joint Doctrine should be applied.
Joint training and exercises help to establish roles and responsibilities when searching for people.
It is important to gain situational awareness when searching for a missing person, as this may
improve the effectiveness of the search.
Information gathering
Point last seen (PLS) is defined as the last known sighting of a person; this may be based on witness
information or visual evidence, such as closed-circuit television (CCTV).
Last known position (LKP) is defined as the most recent positive confirmation of a missing person's
location. This may be based on physical indicators, such as property, clothing or tracks.
Depending on the information available, the police and other rescue organisations may use the PLS
and LKP as the initial planning point (IPP); the area at which a search commences. However, if the
PLS and LKP vary, a PoLSA or search co-ordinator may opt to base the IPP on only one of them.
When searching for missing people, the information gathered should include elements such as:
The number of missing people
The condition of each missing person, including their:
Age
Pre-existing health concerns
Injuries
The potential impact on the missing person of the:
Location
Weather
Length of time missing
The potential impact of the incident on the location of missing people, for example:
If they could have been thrown a distance away from the scene
If they could have moved or been moved away from the scene
Useful sources of information include:
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Registers
Visitor books
Roll calls
Ticket information
Instantly accessible closed-circuit television (CCTV)
Lists of passengers, including public transport drivers or crew (refer to Review passenger or
cargo information)
These sources of information may not be accurate, especially if there is the potential for there to be
unrecorded or unauthorised occupants, passengers or trespassers.
Signs of occupancy may also be a source of information about the numbers, condition or location
of missing people. Based on the context of the incident, these could include:
In modes of transport:
Child seats or ‘child on board’ signs
Disabled badges or mobility aids
Personal possessions
Fastened seatbelts on unoccupied seats
Windscreen damage, such as bullseyes
In buildings:
Lights on
Closed curtains
Vehicles on the property or in an associated car park
Dogs barking
Recording information about people found
It is very important to gather information about people found at the incident, in order to eliminate
them from the search. This information should include:
Their name and description
Where they were found
Their current condition
Their current location
The information gathered should be appropriately recorded and communicated to emergency
responders at the incident ground and to the relevant control rooms, taking into account data
protection requirements. This especially applies to the current location of people, as they may not
want this to be divulged.
Search plan co-ordination and communication
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Gathering and maintaining information throughout the incident will contribute towards the
development of a co-ordinated search plan, as well as providing continuity when trying to find
missing people. It will also help to determine the extent of the area needing to be searched, either
by initial responders or as part of a multi-agency or National Resilience response. The search plan
should take into account external conditions, who is involved in carrying out the search, and the
potential impact on missing people.
If survival guidance is being given, this should be co-ordinated between the incident ground and
the fire control room. Survival guidance may affect the behaviour of people, influence where they
can be found and provide a credible source of information about their location. It is also important
that fire control rooms understand progress, to ensure the guidance they are providing to callers is
accurate.
Co-ordination and communication between the incident ground and the fire control room may
assist in providing relevant and timely information on the location and needs of missing people.
This information should be communicated to all emergency responders at the incident, including
police search advisers (PolSA).
Establishing a search sector may assist with the command of a complex incident. A search sector
commander can gather information from multiple sources, such as the fire control room and
incident command points. This co-ordination function can effectively manage the information
received to:
Determine its impact on search plans
Assist with co-ordinating search activities
Maintain a record of the people located or rescued, so that cross-checking can be accurately
carried out, thereby ensuring all missing people have been accounted for
By providing the incident commander and fire control room with regular updates, the search sector
commander can help them to maintain situational awareness and adapt their activities accordingly.
For further information about search sectors, refer to Incident command – Sectorisation.

Strategic actions
Fire and rescue services should:
Provide incident commanders with the means to access relevant information at search
incidents
Participate in joint training and exercises with other agencies to improve interoperability at
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search incidents

Tactical actions
Incident commanders should:
Share and exchange information gathered about missing people with emergency responders
and the fire control room
Implement a co-ordination process for survival guidance being given by the fire control room
Use the information gathered to develop and communicate a co-ordinated search plan
Consider establishing a search sector with a search sector commander
Liaise and co-ordinate activity with other emergency responders, including police search
advisers (PolSA)
Record and appropriately share information about people found with emergency responders
and relevant control rooms
Cross-check records of people found against those of people still missing

Control measure - Check river conditions

Control measure knowledge
Where available, fire and rescue services should receive notification of strong stream advice, tide
predictions and river level warnings. This information can be used to predict likely changes in river
levels that may affect tactical plans.
Information regarding river conditions in a fire and rescue service’s area may be provided by
environmental agencies, the Met Office, the Rivers Agency or local water management groups such
as the Canal Trust or local drainage boards.
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Strategic actions
Fire and rescue services should:
Establish mechanisms to receive and share notifications of changes in river conditions

Tactical actions
Incident commanders should:
Access all available information sources on river levels and conditions
Consider contacting environmental agencies or other responsible bodies for information on
changes in conditions and water levels

Control measure - Tide timetables and water
temperature charts
Control measure knowledge
Tidal changes occur predictably in coastal waters and rivers, but the timings of high and low tides
fluctuate throughout the year. To ensure any change in tide behaviour is accounted for when
planning actions at an incident, the incident commander should use tide charts or timetables.
Information on tide times is available from the Met Office and from local sources.
Local authorities, water management bodies, environmental agencies and the Met Office may be
available to provide water temperature charts. Available charts will provide either average,
expected or up-to-date water temperature information for seas, rivers and other bodies of water.
Where available, temperature data should be considered during planning and may assist during
operational activity.

Strategic actions
Fire and rescue services should:
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Have access to information on tide patterns where appropriate and make it available to
relevant responders

Tactical actions
Incident commanders should:
Consider using tide times and temperature charts when working near, on or in water

Control measure - Assess current and forecast
weather conditions
Control measure knowledge
Forecast weather conditions should be obtained and monitored as they can have a negative effect
on operations and the health and safety of personnel.
This information should be assessed, along with any microclimate that could be produced by the
specific location and its topography. Current and forecast weather conditions should be used to
inform the tactical planning and risk assessment of an incident.

Strategic actions
Fire and rescue services should:
Provide personnel with access to meteorological information, such as for example, the Met
Office's FireMet in 'hazard manager' for predicting weather conditions
Ensure that strategies are in place to enable timely communication of forecast weather
conditions to operational personnel
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Tactical actions
Incident commanders should:
Access past, present and future weather information from sources such as the Met Office
Request and review up-to-date weather forecasts

Hazard - Working environment: Water rescue
and flooding
Hazard Knowledge
At an incident, personnel may be required to conduct operational activity near to bodies of water,
including lakes, reservoirs, ponds, quarries, streams and swimming pools. There is the possibility of
personnel entering the water leading to risk of submersion, entanglement, cold water shock,
hypothermia and ultimately drowning.
Cold water shock causes individuals to gasp or hyperventilate on entry into cold water. This may
cause them to inhale or swallow water. Taking on small quantities of water may result in drowning.
Control measures for working near bodies of water should also be considered for operational
activity near ice and unstable ground such as mud, gravel, earth, slurry and free flowing solids. For
the purposes of this guidance, working near unguarded bodies of water and unstable ground
should be considered to be within three metres.
In a moving body of water, hazardous debris and materials including large objects can affect
personnel or compromise safe systems of work. Harmful substances such as sewage and industrial
chemicals can be washed downstream and into the incident area.
Debris may be on the surface, suspended in the water or rolling along the bottom.
See National Operational Guidance: Operations – Unguarded edges
Water holding facilities
Fire and rescue service personnel attending incidents may need to work on or near to water
holding facilities. These include:
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Open vats
Tanks
Pits
Bunds
Flooding as a result of ruptured pipes and overtopping of water storage facilities
For more information on operational activity in the context of docks, harbours, marinas, canals and
rivers, see National Operational Guidance: Transport – Waterways
Appropriately trained individuals may work on or in water. The depth, temperature and whether
the water is moving or static will affect the hazards associated with working in or on water. See
Hazard: Hydrology, for further information on the hazards associated with moving water.
Working near, on or in, water at night or in poor visibility may increase the risk of accidental entry
into water and make the identification of hazards and speed of flow difficult.

Control measure - Clean line principle

Control measure knowledge
Fixed lines can pull responders underneath the water and untreated lines may sink and snag on
sub-surface objects when saturated. Any fixed line may hold a responder or casualty in a hazardous
position.
All lines used in the water environment should be designed and treated for use in water. All lines
should be easily releasable at all times. Responders should have other means of releasing lines that
present a hazard to casualties or responders.
The use of collective or personal work restraint systems that completely remove the risk of
accidental entry when working near water may be considered where appropriate. The use of work
restraint systems should be risk-assessed considering any reasonably foreseeable actions that may
be required. If the risk of entry cannot be entirely removed, the clean line principle should be
followed.

Strategic actions
Fire and rescue services should:
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Provide lines and equipment suitable for use in the water environment

Tactical actions
Incident commanders should:
Use the clean line principle when working at incidents involving water

Control measure - Cordons: Water rescue and
flooding
Control measure knowledge
When working near, on or in water, it may be appropriate to establish hazard zones to restrict
movement of personnel depending on levels of training and available equipment. Where possible,
areas should be indicated using physical barriers and access should be controlled but due to the
large geographical area covered by some flooding and water incidents this may not be feasible.
Where cordons or hazard zones are required it may be necessary to control access using
comprehensive briefings and physical landmarks.
Hazard zones are separated into hot, warm and cold zones. It may not always be appropriate to
establish any zones, or access to the hot zone may be prevented depending on the risk
assessment. Known bodies of water, with limited risk may not require any hazard zones to be
established.
The hot zone is usually defined as the area of water or unstable surface. This area may be
expanded based on the risk assessment of the incident commander. The hot zone is the area of
greatest risk where rescues will be carried out and should only be entered by rescuers with the
appropriate training and personal protective equipment (PPE).
The warm zone is the working area adjacent to the hazard, usually within three metres but this
distance may be extended or reduced following a risk assessment. There may be a significant risk
of uncontrolled entry into the water in this area. A warm zone may not be required when accidental
entry into water can be prevented, or the hazard from entry is minimal such as still bodies of water
with known depths. Personnel working in the area should be suitably trained, equipped and briefed
to carry out specific tasks.
This content is only valid at the time of download - 9-01-2023 09:18

20 of 162

The cold zone is the safe area located outside the hazard zones. Equipment dumps, holding areas,
casualty reception centres and marshalling areas should all be located in this area.
The cold zone is usually established 3 metres from the water’s edge, but this distance will depend
on the ground conditions, slope and presence of barriers around the edge of the water and may be
extended or reduced depending on the hazard and risk of uncontrolled entry.
It is important that control zones are established, effectively implemented and communicated to all
emergency responders as early as possible to maintain safe working areas and to assist in defining
role responsibilities and objectives.

Hazard zones for water related incidents
The geographic scale of operations during responses to wide area flooding can make management
of personnel difficult. To establish greater levels of command and control incident commanders
should consider logging the number of personnel committed to the risk area. This should include
the times of entry of personnel, assigned tasks and equipment. If necessary, consider placing
appropriate limits on durations committed to the risk area. The duration of commitment will
depend on the required tasks and environmental conditions. Regular radio contact should be
maintained and where possible a dedicated officer appointed to manage the safety of personnel.

Strategic actions
Fire and rescue services should:
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Provide appropriate means of implementing control zones and cordons at incidents involving
water
Provide all operational firefighters with water awareness training

Tactical actions
Incident commanders should:
Consider establishing control zones at incidents involving water and communicate to all
responders
Consider using cordon control gateways at incidents involving flooding
Ensure that personnel operate on the safe side of existing guarding near water or unstable
surfaces
Consider establishing an exclusion zone around any body of water or unstable surface where
no guarding exists
Manage hazards in the working environment that could lead to slips, trips and falls into
bodies of water or unstable surfaces

Control measure - Personal protective
equipment (PPE): Water rescue and flooding
Control measure knowledge
Protecting rescuers when dealing with flooding and water rescue requires different clothing and
accessories than protecting them during land-based rescues. When working in, on or near water
personal protective equipment (PPE) suitable for the task and environment should be used.
A personal flotation device (PFD) should be compatible with any other PPE in use. There are two
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main categories of PFD, buoyancy aids and life jackets. Buoyancy aids are designed to allow
wearers to swim and allow for other postural movements; they are suitable for use by trained
responders during rescue but are not compatible for use with fire kit. Once saturated, the
additional weight of fire kit will negate any buoyancy offered by buoyancy aids; they will also not
assist in maintaining a clear airway. Life jackets, which offer a greater level of buoyancy and hold
the wearer face up when immersed regardless of levels of consciousness, are more appropriate for
working near water. Any life jackets used should provide enough buoyancy to keep an adult
wearing structural fire kit afloat, considering the weight when saturated.
The risk of thermal injury during response to an incident involving water, including hyperthermia
and hypothermia, should be considered when selecting appropriate PPE for responders. The choice
of PPE and thermal layer should reflect the expected activities and environmental conditions. See
National Operational Guidance: Operations – Physiological stress.
Working near a body of water
Firefighting helmets are not designed for submersion and may pose a risk of neck injury if
accidental entry into water occurs. When working near water responders should consider the need
to wear a helmet that is suitable for use near water, consider relaxing helmets or wearing them
without fastening the chin strap. Any decision to change the standards of PPE in use should reflect
the levels of risk presented by other hazards personnel may be exposed to.
Working in or on water
Responders committing to water should have PPE specifically designed for expected activities
considering the nature of deployment and the conditions present. For example, immersion in
offshore waters may require greater thermal protection and the effects of salt water on equipment
seals may need to be considered.
PPE selection for use in water should include footwear suitable for use on slippery surfaces.
Snag hazards should be removed from all PPE used in moving water.
Rescue buoyancy aids are designed to allow freedom of movement. They should include a quick
release securing system designed for responder retrieval and provide suitable buoyancy for the
conditions they will be used in. Information on buoyancy aid requirements can be found here.
Any suit or buoyancy aid should be appropriate for the individual’s height, weight and size to
ensure the appropriate level of buoyancy. The use of dry suits or other watertight clothing may
affect the performance of PFDs.
Working at night or with poor visibility
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If accidental entry into water occurs, it may be difficult to see or track personnel that are partially
submerged. Fire and rescue services should consider some means of illuminating individuals who
are working near, on or in water. Waterproof beacons, lights or other personal illumination devices
should be attached to personnel so that they can be identified if accidental entry into water occurs.
Lights attached to PFDs should be activated. Where possible they should correspond to colours
used to identify levels of competence.
Water rescue technicians and rescue boat operators: Red light
Water rescue first responders: Yellow light
Lines and throw line bags: Green light

Strategic actions
Fire and rescue services should:
Ensure PPE provided is fit for purpose and complies with current legislation
Provide appropriate maintenance and care of water PPE

Tactical actions
Incident commanders should:
Ensure all personnel wear PPE according to service risk assessment and procedures for
incidents near, on or in water
Consider adequate means of identifying personnel during night operations or in poorly
illuminated areas

Control measure - Safety officers: Water rescue
and flooding
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Control measure knowledge
Safety officers should be appointed and positioned as soon as practicable. The nature of the
incident and the environment will dictate the required safety officers at water incidents. The
following safety officers are suitable for most water incidents.
Upstream spotters
Upstream spotters should be appointed to identify hazardous debris and communicate it to
rescuers at the earliest opportunity. Upstream spotters should also communicate any changes in
conditions or sudden releases of water.
Swimmers, divers and watercourse users in boats and other watercraft may be unaware of
operational activity. They may affect rescue activities or endanger rescuers, casualties and
themselves. Moving craft can also cause water movement, making rescue more difficult.
Spotters should be positioned a suitable distance upstream to inform responders of hazards and to
stop oncoming watercourse users. When positioning spotters, consider the speed of flow and
physical restrictions of the site to allow the best opportunity for early identification and
communication of hazards.
Downstream safety
Downstream safety officers are positioned to retrieve rescuers and provide assistance to casualties.
Incident commanders will need to quickly assess the scene to decide if downstream safety teams
will be required depending on the urgency of the rescue and the available resources.
Personnel should be positioned at a suitable point downstream to perform rescues. When using
safety systems such as downstream safety lines, consider the time required to establish systems. It
may be necessary to adopt alternative downstream safety until systems have been established.
The environment will dictate what form of downstream safety is appropriate. It may require the
deployment of watercraft, a fixed downstream safety line or teams positioned on the bank side to
perform in water or bank-based rescues.
Downstream safety officers should be positioned with safe entry and egress points in mind. Entry
and egress may not necessarily be the same point; water and bank conditions may make a point
further downstream more suitable for egress.
Downstream safety teams should be comprised of a suitable number of personnel and equipment
to rescue all people committed to the water, including personnel in watercraft and casualties.
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Where downstream safety officers are not appropriate, another means of recovering casualties or
responders should be considered. Safety systems should be appropriate for the environment; for
example, when working near large static bodies or water, watercraft may be used to recover
responders who accidentally enter the water.
Incident commanders will need to prioritise the effective use of personnel and equipment,
particularly when waiting for additional resources to arrive. It may be necessary to implement
either downstream safety teams or upstream spotters according to the outcomes of their dynamic
risk assessment.
Safety officers for management of tethers or lines
When watercraft or rescuers are tethered, trained personnel should manage any lines or tethers in
use. They should be positioned at a point of relative safety considering the requirements of the
rescue.
Appointed safety officers should perform checks of equipment and personal protective equipment
(PPE), confirm communication signals, hazards, control measures and any expected tasks. Safety
officers should ensure that the clean line principle is maintained throughout the rescue.
Any member of personnel managing a line should have a clear line of sight to the rescuer or
watercraft at all times and maintain verbal or visual communication with responders.

Strategic actions
Fire and rescue services should:
Provide equipment suitable for establishing safety systems at water incidents

Tactical actions
Incident commanders should:
Consider deploying appropriate safety officers at incidents involving water and unstable
surfaces
Consider using safety systems such as downstream safety lines
Consider implementing appropriate method of controlling boat traffic and water users
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Hazard - Hydrology

Hazard Knowledge
The hazards created by water will vary greatly, depending on whether the water is static or flowing,
rising or receding and its temperature, speed and depth. To properly assess an appropriate course
of action personnel should understand water hazards and hydrology.
The force of water is directly related to the speed of the flow. Doubling the water speed will
quadruple the force. Small volumes of water at sufficient velocity may be enough to cause
responders to lose their footing. Standing water will exert an upward pressure against an object
which may cause it to lift and a lateral pressure that can cause movement of structures, vehicles
and people.
The local microgeography in a water environment can create radically different water movement
and hydrological features over very short distances, even less than one metre. The risk to
responders will need to be constantly reviewed on scene by the teams themselves, with autonomy
of decision making devolved to team leaders where appropriate based on individual competence.
Moving water in a channel
It can be useful to consider a moving body of water as a series of connected layers rather than a
single body. In flowing water, the layer in the middle of the channel generally moves fastest, the
speed decreasing closer to the edge or bottom of the channel.
An object or person in moving water may be swept from the bank into the centre of the river. Water
near the surface moves more quickly than water near the river bed. When a river curves, water on
the outside of the curve will travel faster than water on the inside. Frictional resistance,
obstructions and changes in direction will reduce the speed of flow. Moving water will behave
similarly in any channel, although the scouring that increases depth and shapes bends will not have
occurred in impromptu channels created by flooding. These features will increase the number of
sudden turns the flow takes, slowing the flow but also creating turbulence and generating strong
forces on any object in its path. People or responders caught in the flow may be subject to impact
as the water collides with structures or objects in its path.
Moving water will erode underwater surfaces such as mud and stone. This erosion can be unseen,
particularly where the substrate beneath the surface is softer than that above it. Areas that are
subjected to continuously greater forces generated from the flow such as a waterfall or bend in a
river are also more prone to erosion. Erosion or undercutting can make river banks unstable,
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collapsing when weight is applied. Sub-surface areas that have been subject to undercutting can
also generate eddies that pull objects, casualties and responders into holes and gaps beneath the
surface.
Recirculation
When water passes over a vertical drop it accelerates and then recirculates downstream of the
drop. This can cause a casualty or object to be held by the recirculating water. The strength of the
recirculation will vary depending on water levels, angle of descent and speed of flow.
Recirculations may create tow back, an area of water that moves back against the direction of the
flow, pulling an object or casualty back towards the hazard.
As water travels over a drop and recirculates it becomes aerated, reducing its density and making
swimming, paddling and the use of powered engines less effective. People can be caught in
recirculations, either being flushed out further downstream or held below the surface. Whether
they are held can depend upon the shape of the hazard, design of man-made structures and
whether undercutting has occurred. It is also possible to be caught again by the tow back and
recirculated. Recirculations that hold or pin casualties, responders or objects are often referred to
as hydraulics, holes or stoppers. The release of air where the recirculation meets the main flow
creates an area of aerated water that bubbles as if it were boiling. This ‘boil line’ may not always be
present and its absence should not be assumed to indicate a lack of recirculation.
The aeration of water may affect the buoyancy provided by personal protective equipment (PPE)
and buoyancy aids. Because the aeration of water reduces the density and makes swimming less
effective, coupled with the strength of tow back, it may not be possible to swim out of a
recirculation.
Eddies
Where flowing water passes static or slower moving water, it causes the area of static water to
rotate in the opposite direction to the main flow. This recirculated water, or eddy, is slower than the
main flow. The reduction in speed causes debris to be deposited, reducing water depth around
eddies. Areas of slower flow and shallower water, such as those around eddies, can be an area of
relative safety in the water.
Eddies form more frequently as water speed increases and may form behind obstacles in flowing
water where channels increase in width suddenly and where a narrow channel of flowing water
enters a wider, static body of water.
Tidal water
Tidal conditions are predictable and can be anticipated and prepared for. However, tidal water can
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rise quickly, isolating people and resources. This represents a significant hazard to those who are
unprepared for tidal changes. Incidents involving tidal water have additional hazards from currents
and waves. Some rivers, inlets and estuaries are also influenced by tides. The depth of water can
change rapidly as the tide turns.
Care should be taken to avoid being cut off or isolated from egress routes. This may occur over a
very short space of time, at least twice a day. Where ingress and egress of tidal water is restricted,
for example around a tunnel, water levels can change dramatically and unexpected hazards may
form quickly, including recirculations. If teams are made available for mutual aid deployments out
of their area, they should be trained and equipped to operate in all foreseeable water
environments including tidal waters.
Flood water
Flood water should be considered in a similar way to moving water. The principles of operating in
moving water apply even when the conditions appear to be still. Similar to tidal conditions, water
levels can rise rapidly during periods of excessive inundation and flood.
Obstructions in the water
Rocks or other debris below the water surface or partially submerged may pose entrapment
hazards to personnel or entangle rescuers’ lines. This is particularly hazardous in flowing water
where the force of water may also cause a loss of balance. Poor water clarity will make it difficult to
identify sub-surface objects.
Debris suspended in water: Objects such as branches, rubbish or other suspended debris may
entangle or otherwise harm casualties and personnel.
Pins: A risk of pinning exists where fast-moving water flows against a solid object such as a bridge
pillar. Most objects will tend to be flushed around the obstacle, but a person or boat could be
pinned with considerable force.
Strainers: Anything that allows water to pass through but traps solid objects. They can include tree
roots, fences, gates, and cars. A person or object may be drawn against the strainer and trapped by
the force of water passing through it.
Siphons: A sub-surface gap or hole in a barrier or structure that allows water to flow through.
Strong currents can pull objects, including people, down towards the siphon.
Undercuts: Areas where the bank has been worn or cut away by the movement of water below the
surface. Often found on the outside of a bend where the current has worn away the bank beneath
the surface of the water or around recirculations.
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Flooded environments will create entrapment hazards that may not be expected such as displaced
drain covers and or submerged street furniture.

Control measure - Cordons: Water rescue and
flooding
Control measure knowledge
When working near, on or in water, it may be appropriate to establish hazard zones to restrict
movement of personnel depending on levels of training and available equipment. Where possible,
areas should be indicated using physical barriers and access should be controlled but due to the
large geographical area covered by some flooding and water incidents this may not be feasible.
Where cordons or hazard zones are required it may be necessary to control access using
comprehensive briefings and physical landmarks.
Hazard zones are separated into hot, warm and cold zones. It may not always be appropriate to
establish any zones, or access to the hot zone may be prevented depending on the risk
assessment. Known bodies of water, with limited risk may not require any hazard zones to be
established.
The hot zone is usually defined as the area of water or unstable surface. This area may be
expanded based on the risk assessment of the incident commander. The hot zone is the area of
greatest risk where rescues will be carried out and should only be entered by rescuers with the
appropriate training and personal protective equipment (PPE).
The warm zone is the working area adjacent to the hazard, usually within three metres but this
distance may be extended or reduced following a risk assessment. There may be a significant risk
of uncontrolled entry into the water in this area. A warm zone may not be required when accidental
entry into water can be prevented, or the hazard from entry is minimal such as still bodies of water
with known depths. Personnel working in the area should be suitably trained, equipped and briefed
to carry out specific tasks.
The cold zone is the safe area located outside the hazard zones. Equipment dumps, holding areas,
casualty reception centres and marshalling areas should all be located in this area.
The cold zone is usually established 3 metres from the water’s edge, but this distance will depend
on the ground conditions, slope and presence of barriers around the edge of the water and may be
extended or reduced depending on the hazard and risk of uncontrolled entry.
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It is important that control zones are established, effectively implemented and communicated to all
emergency responders as early as possible to maintain safe working areas and to assist in defining
role responsibilities and objectives.

Hazard zones for water related incidents
The geographic scale of operations during responses to wide area flooding can make management
of personnel difficult. To establish greater levels of command and control incident commanders
should consider logging the number of personnel committed to the risk area. This should include
the times of entry of personnel, assigned tasks and equipment. If necessary, consider placing
appropriate limits on durations committed to the risk area. The duration of commitment will
depend on the required tasks and environmental conditions. Regular radio contact should be
maintained and where possible a dedicated officer appointed to manage the safety of personnel.

Strategic actions
Fire and rescue services should:
Provide appropriate means of implementing control zones and cordons at incidents involving
water
Provide all operational firefighters with water awareness training
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Tactical actions
Incident commanders should:
Consider establishing control zones at incidents involving water and communicate to all
responders
Consider using cordon control gateways at incidents involving flooding
Ensure that personnel operate on the safe side of existing guarding near water or unstable
surfaces
Consider establishing an exclusion zone around any body of water or unstable surface where
no guarding exists
Manage hazards in the working environment that could lead to slips, trips and falls into
bodies of water or unstable surfaces

Control measure - Communication strategy:
Water rescue and flooding
Control measure knowledge
Using common terminology when conducting briefings and operating near water is vital to ensure
messages are understood.
When working near, on or in flowing water personnel are often facing the opposite direction to
spotters and may be working on different banks. Upstream is the area closer to the source of the
flow and downstream the direction of flow of the water. To avoid confusion downstream is always
considered to be forward, river right is the right hand side when facing downstream and river left
the left hand side.
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Communication with responders committed to the water can be difficult. The noise of moving
water and the distance between personnel may make verbal communication between personnel
difficult. Although waterproof communication equipment is available, it is often not appropriate for
swimmers committed to the water; due to the effects of water, personal protective equipment
(PPE) and levels of exertion required. The following list of standard hand signals will assist
communication for emergency responders when working near, on or in water.
Hand signal

Meaning

One hand flat on head

OK

One arm raised above head

Distress

Pointing with one arm outstretched above horizontal. May be
preceded by circling hand vertically in air
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Hand signal
Pointing with one arm outstretched below horizontal

Both arms crossed in front of chest

Meaning
Attention to or hazard in
water
Need medical help or bring
medical kit

One arm outstretched in front of chest showing palms

Stop

When in boat – arm outstretched to one side

Move in that direction

When in boat – both arms raised above head

Stop

When in boat – one arm outstretched at side of body bent
upwards at 90°

Holding position

Whistle signals are also used to aid communication where line of sight is difficult to achieve:
One blast - Stop or attention towards signaller
Two blasts - Attention to upstream or move upstream
Three blasts - Attention to downstream or move downstream
Three blasts repeated - Emergency
The specific whistle and hand signals listed may not be appropriate for the tasks or environment
during an incident. Any variations identified or used should be established with all responders from
all agencies.

Strategic actions
Fire and rescue services should:
Provide appropriate equipment for communication in the water environment

Tactical actions
Incident commanders should:
Consider establishing appropriate methods of communication for the water environment
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Brief responders on signals used to communicate prior to committing to water

Hazard - Biosecurity

Hazard Knowledge
Non-native species and exotic animal disease outbreaks can have serious environmental and
economic impacts. Exotic animal disease will usually require specific control measures depending
on the nature of transmission. National response and guidance to an exotic animal disease
outbreak will be led by an appropriate governmental department with special procedures adopted
during outbreaks.
When non-native species are transferred they can transform ecosystems and threaten native
species by outcompeting native species, degrading habitats and spreading disease. This is usually
because of a lack of predators of the invasive species and can cause long lasting environmental
harm such as profuse plant growth affecting oxygen levels in a body of water.
Whenever fire and rescue services work there is a risk that cross-contamination can occur that
damages biosecurity, unintentionally introducing species to new areas or transferring disease that
can harm the environment.
Fire and rescue services can affect biosecurity by using water from one open water source and
allowing it to run off into another or transferring materials on vehicles or PPE from one incident site
to another.

Control measure - Clean equipment, vehicles
and personal protective equipment (PPE)
Control measure knowledge
All personal protective equipment (PPE), clothing and equipment should be thoroughly inspected.
Any debris such as mud, plant or animal matter should be removed and left at the site. Attention
should be paid to the seams and seals of boots and waders. Any pockets of pooled water should be
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emptied.
Equipment should be hosed down or pressure washed on site. The resulting contaminated water
should be contained on site and not be allowed to enter any other watercourse or drainage system.
Once cleaned, equipment may require dipping in disinfectant solution. This will prevent the spread
of some diseases but is unlikely to kill non-native species. However, submersion in hot water for 15
minutes is an effective biosecurity measure. If facilities are not available, on-site equipment should
be carefully contained.
The best way to prevent transfer of waterborne species is to thoroughly dry equipment and PPE
after use. Equipment should be dried for 48 hours before being used again. The drying process
should be thorough, as some non-native species can survive for up to 15 days in damp conditions
and two days in dry conditions. This may not be possible and alternative methods should be
considered.

Strategic actions
Fire and rescue services should:
Work with environmental agencies, government departments and emergency planning
groups to provide support, guidance, training and resources to reduce biosecurity risks
Develop and maintain appropriate records for Sites of Special Scientific Interest (SSSI) and
Site-Specific Risk Information (SSRI)

Tactical actions
Incident commanders should:
Use appropriate methods to clean and decontaminate equipment, vehicles and PPE
Consider liaising with environmental agencies for advice and support to decontaminate
equipment and personnel

Control measure - Containment
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Control measure knowledge
The principle of containment whenever practicable and safe to do so is the preferred approach to
managing incidents where polluting liquids or materials have been released or generated by on-site
activities, including firefighting.
This hierarchy should be used in most instances when containing contaminated fire water run-off
and spillages of polluting materials:
Hierarchy

Activity

Description
The most effective intervention point is where the source of
pollution can be controlled to stop or reduce the volume

1

Containment at

released. Methods include the use of clay seal putty, leak

source

sealing devices, wedges, and drums. Contaminated fire water
will ideally be contained at an incident scene either inside the
building or as close to it as possible.
The next point of intervention is as close to the source as

2

Containment
close to source

possible. This may be when it is not possible to contain at
source or where there has already been significant loss of
pollutant. Methods include the use of grab packs, booms and
pop-up pools.
The most common way for contaminants to enter the

3

Containment on

environment is via drainage systems. Methods to prevent this

the surface

include the use of booms, clay drain mats, pipe blockers,
pumps, and inflatabe dams.
Pollutants may be contained in drainage systems if they have
already entered the system. This can be carried out using inbuilt pollution control devices in the drainage systems such as

4

Containment in
drainage system

oil separators, drain closure valves and containment
lagoons/tanks and ponds. Such a system should allow
predictable volumes of run-off to be stored, although
allowance should be made for rainfall and how well systems
have been maintained. Portable equipment such as pipe
blockers can also be used.
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The deployment of booms on a watercourse downstream of
an incident is of significant benefit where a pollutant floats.
5

Containment on

Damming can be used where pollutants are mixed or do not

or in watercourse

float but is normally restricted to small ditches and streams
with low flows. Booms can also be deployed around drinking
water intakes.

See Section 3.2, Environmental Protection Handbook.
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Off-site containment is an alternative that can be considered by fire and rescue services. Foul
sewerage systems can be used to contain polluting material if approved by the sewerage company
and environment agency. When doing so take care that pollutants and sewage do not escape from
any storm overflows into the sewerage system. The contained pollutants and sewage may then be
removed.
It may also be possible to divert pollutants to a local sewage treatment works, where the pollutant
can either be treated in the treatment process or contained in storm tanks before deciding on
disposal. These tanks are present at many treatment works and are used to store the large
volumes of diluted sewage produced during high rainfall. Approval from the sewerage company
must be sought before diverting pollutants to a sewage treatment works because the treatment
process can be affected if levels of pollution are too high. This would result in the release of both
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pollutants and untreated or partially treated sewage. See Section 1.66, Environmental Protection
Handbook.
Pollution control devices such as drain closure valves, storage lagoons or balancing ponds are
installed in some surface water drainage systems. These devices can be used to help contain
pollutants if permission is given by the sewerage company, the owner/occupier or highway
authority. In some places the environment agencies keep large volume pumps that can be used to
support, supplement or replace fire and rescue service pumps.
Unless there is an immediate risk to life, containment measures can be used and advice and
guidance from environment agencies should be sought before making any attempt to dilute. Never
add detergent or any other cleaning products to spillages and never hose spillages to the drain
without prior authority from the environment agencies and/or sewerage undertakers.
For further information see the Environmental Protection Handbook.

Strategic actions
Fire and rescue services should:
Develop procedures for containing fire water run-off
Obtain sewerage information from local sewerage undertaker
Consider the inclusion of drainage information in operational risk plans. See National
Operational Guidance: Operations

Tactical actions
Incident commanders should:
Minimise the impact of the incident and fire service actions on any identified environmental
risk
Consider the legal exemptions in relation to environmental protection i.e.
A discharge is made in an emergency to avoid danger to human health
All reasonably practicable steps were taken to minimise pollution
The relevant environment agency is informed of the incident as soon as possible
Consider carrying out an environmental risk assessment to identify:
Site drainage
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local surface waters and/or groundwater and vulnerability
Attempt to control pollution using a Source – Pathway - Receptor model
Consider the availability of pollution control equipment and/or pollution containment
facilities on site
Establish the location of the nearest sewage treatment works, and whether it has the capacity
to contain and or treat fire water run-off?
Inform and/or seek advice from environment agencies and/or sewage undertakers where
necessary
Consider diverting water to holding areas or sacrificial areas that will not affect firefighting
operations
Identify potential drainage routes for fire water run-off and released vehicle content
Consider future disposal options. Refer to section Disposal
Identify the location of motorway pollution control devices (PCD) and operate as necessary
Communicate any risk to the environment to those attending the incident and relevant
agencies

Control measure - Specialist advice: Biosecurity

Control measure knowledge
During exotic animal disease outbreaks a governmental department will lead the response and
issue appropriate guidance to emergency responders with the aim of:
Eradicating the outbreak
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Protecting the health and safety of the public and those involved in controlling the outbreak
Minimising the burden on the taxpayer and the economic impact of the outbreak
Minimising the number of animals that must be humanely destroyed
The control measures required to minimise the effects of emergency responders on the eradication
of the disease will depend on the type of outbreak and how it spreads. National and local
contingency arrangements and emergency plans are available for identified risks. Fire and rescue
services should consider them during development of business continuity plans and develop
emergency response plans with emergency planning groups.

Strategic actions
Fire and rescue services should:
Work with environmental agencies, government departments and emergency planning
groups to Implement emergency procedures as appropriate during exotic animal disease
outbreaks

Tactical actions
Incident commanders should:
Follow specialist advice from appropriate agencies during exotic animal disease outbreaks

Hazard - Waterways incidents

Hazard Knowledge
Many different types of industry operate within waterways, including:
Cargo operators
Passenger services
Leisure industry
Boat builders
Commercial fishing
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A waterway is a route for travel by water, on which vessels may be used. The term waterway
includes:
Ports
Docks
Harbours
Marinas
Canals
Rivers
The hazards found at waterways include:
Vessel movements
Working near water or other liquids
Working at height
High-tensile mooring lines
Unguarded edges
Unstable floating docks or pontoons
Fuel
Biological hazards
Submerged debris
In addition to the hazards found at waterways, the hazards found at ports, docks, harbours and
marinas include:
On-site vehicles, such as forklift trucks and heavy goods vehicles
On-site machinery, such as cranes, hoists and conveyors
Hazardous or dangerous cargo awaiting transportation, or in storage facilities
Unsecured loads
Stacked materials
In addition to the hazards found at waterways, the hazards found at canals and rivers include:
Remote locations with limited or no vehicle access
On-site machinery, such as gates, weirs, sluices and pumps
Responsibility for search and rescue
The police are responsible for co-ordinating search and rescue for incidents in inland waters. There
may be exceptions when the incident is delegated to HM Coastguard. For example, in docks
associated with tidal rivers, unless there is a specific local agreement with the police or
harbourmasters.
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HM Coastguard may declare a major maritime incident if:
There are large numbers of survivors to be rescued and brought ashore
There are large numbers of missing or unaccounted for people, with the potential for a
significant loss of life
There is large-scale press or public interest
It is a large-scale rescue or counter pollution and salvage incident

Control measure - Responsible person:
Waterways incidents
Control measure knowledge
A responsible person may be nominated by the relevant agency or authority and should have the
required competence and knowledge to provide timely and accurate information to emergency
responders about the hazards and risks of waterways incidents.
Identifying the responsible person may provide the incident commander with access to a range of
advice and assistance to support the development of a safe and effective tactical plan. The
responsible person may vary depending on the type and context of the incident.
For waterways incidents the responsible person could be:
A representative of the port or harbour authorities
The port or harbour master
The owner or captain of a vessel
A marine tactical adviser (MTA)
A stability officer
A member of the Maritime and Coastguard Agency (MCA)

Strategic actions
Fire and rescue services should:
Identify and establish arrangements with responsible persons who can provide advice and
assistance for waterway incidents
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Maintain the details of responsible persons, tactical advisers or specialists for waterway
incidents, and know how to request their attendance

Tactical actions
Incident commanders should:
Liaise with the responsible person to obtain advice and assistance for dealing with a
waterway incident
Consider requesting advice or assistance from tactical advisers or specialists when dealing
with a waterway incident

Control measure - Safe system of work:
Waterway incidents
Control measure knowledge
Suspension of waterways operations may be beneficial for managing the incident. However, this
could impact on business continuity and be detrimental to dealing with the incident.
Joint working at waterway incidents
Appropriate communications will need to be set up and they should consider vessel size, location
and interaction between all attending agencies and port authorities.
There may be memoranda of understanding (MoUs) between the fire and rescue service and the
port authority to ensure the correct information has been collated at the earliest opportunity to
improve the service response.
Pre-planning
Pre-planning may help to identify the appropriate response for the fire and rescue service, and any
other organisations that may be involved, when attending a waterways incident. Fire and rescue
services should liaise with the responsible person or authority, to determine expectations and
requirements at waterways incidents, including:
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The types of operations that are carried out, with their respective hazards and controls
Access and egress points
Rendezvous points (RVPs)
Isolation points
Mutual aid arrangements or memoranda of understanding (MoUs) may provide assistance to an
affected fire and rescue service if required.
Fire and rescue services should establish opportunities for personnel to visit private, commercial
and military ports and docks to gain familiarisation, along with knowledge of any specific risks.
Tidal impact
It is important to determine if tides may impact on the waterways incident. If the waterway is tidal,
high and low tide times should be obtained and ongoing assessment of their impacts maintained
throughout the incident
Scene surveys
It may not be possible to walk around the incident ground because of its size, location or
complexity, and the physical or geographical limitations of the waterway and surrounding terrain.
When carrying out a scene survey, information should be gathered, including:
The number of passengers and crew involved
The size, type and construction of the vessel
Name of the vessel
Tonnage
Location, such as the quay or berth number
Type and quantity of cargo
Location and extent of any fire hazard
It may be possible to use other vessels to carry out a scene survey, such as:
Tugboats
Port or harbour vessels
Water safety vessels
Fire and rescue service vessels
Police vessels
The vessels and crews should be appropriate to the water conditions and within their capabilities. It
may also be possible to appoint an on-scene commander to a vessel to assist with the scene
survey.
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The provision of vessels for incident support may be covered by:
A local agreement
Mutual aid
A memoranda of understanding (MoU), for example with port or harbour authorities
A contractual agreement with private salvage or tugboat companies

Strategic actions
Fire and rescue services should:
Establish opportunities for personnel to gain familiarisation of waterways
Carry out pre-planning for waterways incidents
Develop SSRI for waterways where appropriate, and share with relevant personnel
Identify sources of specialist advice or assistance for waterways incidents
Ensure fire control rooms are updated on the availability and contact information for
specialist advisers for waterways incidents
Establish mutual aid arrangements or memoranda of understanding (MoUs) for support at
waterways incidents
Make tidal information available via fire control rooms

Tactical actions
Incident commanders should:
Request specialist advice or assistance for waterways if required
Refer to SSRI for waterways
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Consider requesting suspension of waterways operations
Access tidal information for waterways if relevant

Hazard - Water management systems

Hazard Knowledge
Water management systems are used to stabilise channels and manage water levels. The systems
are used to manage flooding, maintain water supplies for irrigation, impound water for navigation
and to control levels up or downstream of the system for ecological or other purposes.
Water management systems include sluices, weirs, pumping stations and locks. Individual features
may appear in isolation, especially static weirs, but usually form part of a system of water
management features. Where structures prevent navigation of the channel locks or man-made
channels that bypass the system are usually present.
Locks are structures that allow navigation of a channel by vessels. Although lock gates are operated
either manually or automatically by someone on site, it is possible for them to move as water
pressure changes. This occurs if the gates have not been secured properly, have been poorly
maintained or due to a failure of part of the system. Personnel should not work in the water near a
lock gate without first taking control of the gates. In addition to the movement of lock gates
themselves guillotine gates, used to reduce pressure to allow lock gates to open, can release water
forming strong currents.
Pumping stations manage water levels between two separated bodies of water, for example a drain
or dyke and a river. The size and design of pumping stations vary greatly, but most operate using
an impeller system protected by a weed screen and secure hatches to prevent entry. Impellers may
operate with little or no warning and will achieve a hazardous velocity almost immediately. The
volume of water moved per second can be substantial, creating hazards upstream and
downstream of the system. An upstream pull towards a filter designed to safeguard operating
equipment can generate enough pressure to pin or trap a casualty, or rescuer, in a similar fashion
to a strainer in fast flowing water. Downstream, large volumes of water can be released creating
fast flows, recirculations, eddies and stoppers.
Sluices and weirs may be fixed in position but can often be lowered or raised, changing level
depending on local requirements or weather conditions. Weirs are man-made features designed to
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regulate the flow of water downstream. The regulation of water can create increases in speed and
dangerous currents. Changing levels can cause the formation of undertows, hydraulics or
recirculations downstream of a weir. A person or object in the water may be drawn towards the
face of the weir and forced under the surface. See Hazard Hydrology for further information on
recirculations. Depending on the design and the presence of undercutting, a person caught in a
recirculation may be flushed out further downstream or held below the surface. The recirculating
water may also hold a person within it; self extrication from recirculations can be extremely difficult
as the aerated water, strength of flow and disorientation caused makes swimming difficult.
Personnel should avoid entering these features unless a well-informed risk assessment identifies
that it is safe to do so.
Sluices operate in a similar manner to weirs but allow water to run underneath rather than over the
top of the gate. Changes in position and conditions created are harder to identify and are likely to
be submerged. Sluice gates restrict flow, by allowing the release of water below the surface which
can create dangerous eddies, unseen recirculation, siphons and undertows.
Water management systems may be fixed, be operated manually, automatically or remotely.
Activation of automated systems can be based on water level triggers, timed or seasonal
programmes. Any decrease or increase in water levels will affect the flow and hydrology of a body
of water. Decreasing or increasing flow rates can be hazardous, as unexpected hydrological
features may form. When water levels decrease sub-surface objects may come closer to the surface
and the risk of entrapment may. Any risk assessment of a water management system has limited
currency. Changes in level and operation of the system will change the hazards associated with the
system.
Although systems may have visual or audible warnings when activated, it is commonplace for no
activation warning to be given. Changes in conditions may not be obvious, for example a sluice gate
raised incrementally may not be obvious but conditions may change significantly enough to
prohibit entry into an area that was previously safe.

Control measure - Specialist advice: Water
Management systems
Control measure knowledge
Water management systems are usually operated by either an environmental agency, canal trust or
an internal drainage board. Contact details for engineers and responsible persons for water
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management systems should be displayed nearby. Fire and rescue services should maintain a
database of managers of known water management risks and contact details as appropriate.
In certain regions warnings of increased activation of water management systems, such as Strong
Stream Advice notifications given by the Environment Agency in certain regions of England.
Warnings will give an indication of an increased likelihood of activation.

Strategic actions
Fire and rescue services should:
Establish methods of identifying and sharing information on water management systems

Tactical actions
Incident commanders should:
Liaise with the responsible person on water management systems

Control measure - Isolate equipment: Water
management systems
Control measure knowledge
Automated water management systems may have on-site isolation switches or control panels. To
prevent public access, they are usually in a secure location. Activating these systems may affect
hydrology in unexpected ways and the effects will vary with levels and speed of flow. Activation will
also affect areas remote from the system, including the potential to cause flooding or damage to
vessels located up or downstream. Activation should only ever be considered with the permission
and advice of the managing agency.
See National Operational Guidance: Operations – Isolate and lock out power systems
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Strategic actions
Fire and rescue services should:
Identify appropriate control measures for high-risk water management facilities
Establish protocols with responsible bodies for the isolation and control of water
management systems where appropriate

Tactical actions
Incident commanders should:
Liaise with the responsible person to isolate or control the water management system

Control measure - Cordons: Water rescue and
flooding
Control measure knowledge
When working near, on or in water, it may be appropriate to establish hazard zones to restrict
movement of personnel depending on levels of training and available equipment. Where possible,
areas should be indicated using physical barriers and access should be controlled but due to the
large geographical area covered by some flooding and water incidents this may not be feasible.
Where cordons or hazard zones are required it may be necessary to control access using
comprehensive briefings and physical landmarks.
Hazard zones are separated into hot, warm and cold zones. It may not always be appropriate to
establish any zones, or access to the hot zone may be prevented depending on the risk
assessment. Known bodies of water, with limited risk may not require any hazard zones to be
established.
The hot zone is usually defined as the area of water or unstable surface. This area may be
expanded based on the risk assessment of the incident commander. The hot zone is the area of
greatest risk where rescues will be carried out and should only be entered by rescuers with the
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appropriate training and personal protective equipment (PPE).
The warm zone is the working area adjacent to the hazard, usually within three metres but this
distance may be extended or reduced following a risk assessment. There may be a significant risk
of uncontrolled entry into the water in this area. A warm zone may not be required when accidental
entry into water can be prevented, or the hazard from entry is minimal such as still bodies of water
with known depths. Personnel working in the area should be suitably trained, equipped and briefed
to carry out specific tasks.
The cold zone is the safe area located outside the hazard zones. Equipment dumps, holding areas,
casualty reception centres and marshalling areas should all be located in this area.
The cold zone is usually established 3 metres from the water’s edge, but this distance will depend
on the ground conditions, slope and presence of barriers around the edge of the water and may be
extended or reduced depending on the hazard and risk of uncontrolled entry.
It is important that control zones are established, effectively implemented and communicated to all
emergency responders as early as possible to maintain safe working areas and to assist in defining
role responsibilities and objectives.

Hazard zones for water related incidents
The geographic scale of operations during responses to wide area flooding can make management
of personnel difficult. To establish greater levels of command and control incident commanders
should consider logging the number of personnel committed to the risk area. This should include
the times of entry of personnel, assigned tasks and equipment. If necessary, consider placing
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appropriate limits on durations committed to the risk area. The duration of commitment will
depend on the required tasks and environmental conditions. Regular radio contact should be
maintained and where possible a dedicated officer appointed to manage the safety of personnel.

Strategic actions
Fire and rescue services should:
Provide appropriate means of implementing control zones and cordons at incidents involving
water
Provide all operational firefighters with water awareness training

Tactical actions
Incident commanders should:
Consider establishing control zones at incidents involving water and communicate to all
responders
Consider using cordon control gateways at incidents involving flooding
Ensure that personnel operate on the safe side of existing guarding near water or unstable
surfaces
Consider establishing an exclusion zone around any body of water or unstable surface where
no guarding exists
Manage hazards in the working environment that could lead to slips, trips and falls into
bodies of water or unstable surfaces

Control measure - Appropriate techniques:
Water management systems
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Control measure knowledge
When attending incidents on canals, all lock gates and paddles should be completely closed before
any rescue attempt. Personnel should not attempt to open the lock gates or paddles to empty the
lock. When a sluice or lock gate is opened to release water, strong currents and turbulence can
occur downstream.
Where possible, an exclusion zone should be established on the high-pressure side of the lock
gates and paddles. Access to the lock should be via the fixed raking ladder. Mud and silt will be
present on the canal bottom and lock walls
Any attempt to drain the lock should consider the potential of trapping the casualty. A 50mm gap
will create sufficient pressure to pin a person. Where the incident involves a casualty below the
surface of the water and it is not possible to assist without sub-surface equipment then a specialist
underwater rescue and recovery team should be requested.
More information on canals can be found here:
http://canalrivertrust.org.uk/about-us/for-businesses
http://canalrivertrust.org.uk/boating/navigating-the-waterways/boaters-handbook
Responders should not enter the operating areas of the pumping station unless confirmation that
isolation has been achieved is received from a responsible person. Any related machinery including
weed screen cleaners should be isolated prior to a rescue attempt.
Weirs and sluice gates vary greatly in their potential for harm. Fire and rescue services should
identify appropriate means of rescue, control measures and exclusion zones for water
management systems in their area.

Strategic actions
Fire and rescue services should:
Identify high-risk water management facilities and systems and put in place arrangements
and safe systems of work where appropriate

Tactical actions
Incident commanders should:
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Consider taking control of lock systems when working near or rescuing casualties from water
management systems

Control measure - Check river conditions

Control measure knowledge
Where available, fire and rescue services should receive notification of strong stream advice, tide
predictions and river level warnings. This information can be used to predict likely changes in river
levels that may affect tactical plans.
Information regarding river conditions in a fire and rescue service’s area may be provided by
environmental agencies, the Met Office, the Rivers Agency or local water management groups such
as the Canal Trust or local drainage boards.

Strategic actions
Fire and rescue services should:
Establish mechanisms to receive and share notifications of changes in river conditions

Tactical actions
Incident commanders should:
Access all available information sources on river levels and conditions
Consider contacting environmental agencies or other responsible bodies for information on
changes in conditions and water levels

Hazard - Insufficient resources: Water rescue
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Hazard Knowledge
Personnel without the required specialist skills have limited equipment and training to perform
water rescues. Attempting rescue may be hazardous without the right level of expertise and
specialist equipment. Personnel may face difficult, morally challenging situations and may have to
make decisions in extremely hazardous, emotionally charged and fast-moving environments. They
may face an uncontrolled situation where hazards are not yet identified and information is
incomplete.
What is reasonably practicable to achieve will depend on the circumstances and demands of the
incident and the available resources balanced against the identified hazards and evaluated risks.

Control measure - Specialist resource: Water
rescue and flooding
Control measure knowledge
The hazards associated with water-related incidents dictate that personnel working near, in or on
water and in hazard control zones should be suitably trained, equipped and briefed to effectively
carry out all reasonably foreseeable tasks following a suitable risk assessment.
The capabilities of personnel should be understood in the context of the approved rescue
techniques trained for and adopted by the fire and rescue service. Teams should not operate in a
way that they are not equipped or trained for.
To determine capability and distinguish roles and responsibilities on the incident ground it is
important that, wherever possible, all teams and personnel from respective responding agencies
are identifiable. The incident and attending personnel can be managed more effectively and
efficiently if responders are easily identifiable using standard and agreed methods.
The following is a nationally accepted method of identifying resources at water incidents:
Water safety and rescue (first responder): Yellow water rescue helmet
Water safety and rescue (technician): Red water rescue helmet
Rescue boat operator: Red water rescue helmet
Team leader: White water rescue helmet
Arrangements should be established to rescue responders committed to the risk area if required.
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Resources requested should reflect any emergency arrangements established. Establishing a
predetermined attendance for water rescue emergencies may be necessary to ensure a swift and
appropriate response to incidents of this nature.
Fire and rescue services may not have sub-surface rescue capability and additional resources may
be required to perform a sub-surface recovery. Some sub-surface search resources may be
available and should be mobilised when required.

Strategic actions
Fire and rescue services should:
Establish a policy that determines acceptable actions during water rescue incidents
Consider the need for specialist water rescue resources in line with their risk management
plan
Make arrangements for the request of specialist water rescue resources

Tactical actions
Incident commanders should:
Use appropriately trained responders at incidents involving water
Use an appropriate system of identification for water safety, search and rescue teams
Request the attendance of personnel with the required skill levels
Use approved specialist volunteers, individuals or teams
Consider requesting specialist underwater search and recovery dive teams
Consider the use of specialist equipment to help locate underwater casualties
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Hazard - Lack of co-ordinated search plan: Water
rescue
Hazard Knowledge
Personnel may be called to incidents where people are missing and are known to or may have
entered a body of water. Whether a person is deemed missing or lost will also influence the
response. The following categories apply:
Type

Description
When a person or people are not seen to reach a

Missing –
event
witnessed

point of safety. Typically, this would be considered a
high-risk event for the missing person. Examples
include individuals who are seen being swept away
by water flow or a car seen to be washed away when
driving through water.
When a missing person or people should be found in
a particular location, but for some reason they are

Missing –
event not
witnessed

not there or cannot be confirmed as being there. This
may occur because of their own actions, or because
of a failure in communications (e.g. telephone signal
failure). Considerable effort may be needed to locate
a missing person. This will normally be undertaken
by the police.
These are people in a location of relative safety but

Lost

not aware of their precise location or unable to
provide it. Some effort is required to find out where
they are before carrying out a rescue or evacuation.
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Control measure - Multi-agency working: Water
rescue and flooding
Control measure knowledge
It is vital for the successful rescue of a person from water that agencies can work together, share
situational awareness and agree a plan.
Request attendance of the police to manage the following:
Co-ordination of search operations, carried out by police search advisors (PolSA)
Police underwater search teams
The ambulance services Hazardous Area Response Team (HART) or Specialist Operations Response
Team (SORT) may be able to provide an on and in water response to assist personnel when
stabilising casualties prior to extrication and provide tactical advice.
Other agencies are likely to include:
Swift water and flood rescue teams from other agencies
Voluntary search teams and community assets such as mountain or lowland rescue teams
Maritime and Coastguard Agency (MCA), HM Coastguard (HMCG) rescue teams, land based
and air sea rescue helicopters
Royal National Lifeboat Institution (RNLI)
Mines rescue
Public technicians and specialists
Additional resources available from other agencies may include:
Search dogs
Drones
Technical rope rescue teams
Inland Waterways Rescue Association members
The police service is responsible for recovering bodies from the water. Any incident where a body is
discovered should be treated as a crime scene and disturbance should be kept to a minimum.
For further information see National Operational Guidance: Performing rescues: Search and
Department for Environment, Food and Rural Affairs (Defra) Flood Rescue Concept of Operations.
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Strategic actions
Fire and rescue services should:
Train and participate in exercises with anticipated multi-agency partners
Maintain information regarding local volunteer and charitable groups
Have procedures for multi-agency co-operation at incidents involving rescue from water

Tactical actions
Incident commanders should:
Establish communications with police search advisors (PolSA) and other agencies
Co-locate, communicate and co-ordinate water searches with multi-agency partners

Control measure - Clearly defined area of
operations: Water rescue
Control measure knowledge
Incident commanders should be aware that casualties in a water environment may not remain
static. It is important to quickly limit the scope of the search by identifying and placing controls
around the places where a casualty may be identified. The Water Entry Point (WEP), Point Last Seen
(PLS) and time will establish the starting point of a search; this information should be established
and recorded. Once the WEP, PLS and time are known, a judgement should be made on the
movement of water and the time between PLS and the start of the search to ascertain where a
casualty may have travelled to.
In channels with a directional flow, resources should be sent to a point beyond this to secure a
downstream containment. To establish the area to be searched and prevent any casualties
travelling beyond this point, the speed of flow should be estimated.
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When calculating the size of the search assume the casualty is travelling where the water is at its
fastest, usually the centre of the channel, and calculate the possible distance travelled by
multiplying this estimate by the time that has passed since entry. Include any time required to
reach the point downstream needed to close off the search box.

Strategic actions

Tactical actions
There are no tactical actions associated with this control measure.

Control measure - Co-ordinated search plan:
Water rescue
Control measure knowledge
Hasty search
An initial search is carried out by personnel deployed quickly along a designated search area.
During the search, they may identify areas where a casualty could have become trapped or where a
more detailed search is needed, including strainers, islands and egress points. Points of interest
should be identified for a subsequent more detailed search. Any points which require a more
detailed search and any hazards identified should be recorded and communicated to the incident
commander and through them to the police search adviser (PolSA), so more resources can be sent.
Secondary search
Once the initial or ‘hasty search’ has been completed, a more detailed methodical search should be
completed, focusing on any identified areas of interest. Bank searches are often faster and lower
risk but can be limited by restricted visibility. The bank from which the search is being conducted
may be obscured by vegetation, or the slope of the bank and it may be necessary to deploy people
to the opposite bank. Using in water and on water personnel may aid searching.
The ability of a casualty to self-rescue will affect the probability of locating a casualty in certain
areas; for example, an unconscious casualty is more likely to remain in the middle of a river and
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unless caught by a water feature or obstruction travel a greater distance than a casualty who is
conscious, uninjured and who can swim. This information should be gathered and considered
during the development of a search plan, although it should also be acknowledged that even a
strong swimmer may tire quickly or become unconscious.
Submerged casualties
Fire and rescue services may not have sub-surface recovery or search techniques available to them.
Police services are responsible for sub-surface casualty recovery.
Information gathered during the initial response to an incident should be shared with oncoming
resources to help limit the search area.
Where services have methods of performing sub-surface searches they should consider water flow
and conditions as well as the point and means of entry. Most casualties who are submerged remain
within a short distance of the point of entry; if sub-surface searching is required this area should be
the main focus in the early stages of the search.

Strategic actions
Fire and rescue services should:
Liaise with local authorities or emergency planning groups to develop multi-agency
arrangements for search procedures

Tactical actions
Incident commanders should:
Identify the casualty's level of consciousness and offer reassurance where possible
Establish casualty details (name, age, sex, size, clothing, state of mind, swimmer, floating, subsurface)
Consider mobilising appropriate resources to close off the search area
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Control measure - Clearly defined area of

operations: Flooding
Control measure knowledge

The area of operations during a flood may be vast. To help manage wide area flooding, it can be
subdivided. Intelligence reports will contribute to defining the area of operations and the
development of a common operating picture (COP). The defined area may be dynamic and require
updating regularly.
Sectors identified for search-related tasks should be searchable within an operational period for
the assigned asset and have clearly identifiable boundaries. There should be a clear plan of action
to deal with flood casualties and survivors.

Strategic actions
Fire and rescue services should:
Ensure incident commanders understand the principles of search co-ordination

Tactical actions
Incident commanders should:
Implement a co-ordinated search plan, define parameters and subdivide the area where
necessary

Control measure - Co-ordinated search plan:
Flooding
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Control measure knowledge
There is an established hierarchy of search activities for wide area disasters which is also applicable
to floods. Initial reconnaissance is about developing intelligence to inform where to search, creating
a common operating picture (COP) and directing mobile, uninjured survivors to reception centres.
No rescue activity is normally conducted during the initial reconnaissance phase.
Hasty search
An initial search to identify the location of easily found casualties and perform very simple rescues
or extrications. Focus on the search and request resources to provide the rescue response.
Primary search
House to house type activities, typically using shout and listen techniques as well as quick visual
sweeps to look for casualties. Focus on the collection of intelligence such as the number of people
in a building and survivor needs assessment.
Secondary search – Low coverage
A more detailed search including the movement of debris in buildings, clearing street debris to find
casualties and a detailed search of debris in areas away from human habitation to find missing
people.
Secondary search – High coverage
Full entry into all parts of building with the removal of debris – no further search activity to be
conducted on completion. Removal of all debris from areas with human habitation. Extensive
search of other debris to ensure a high coverage search, move debris from one place to another to
ensure it is searched. This would usually be conducted during the later stages of the response
phase or as part of the recovery phase. The nature of these searches would usually be to locate
flood casualties and the protection and recovery of evidence should be a considered to support the
relevant authorities.
Aerial search
Aerial assets, including helicopters, fixed-wing aircraft and unmanned aerial systems (drones), may
be used to search larger areas.
Some aerial assets may be suitable for transferring search teams or equipment to hot spots or lily
pads. Lily pads may also be used as a temporary area of relative safety for evacuees.
See Control measure – Specialist resource: Helicopter
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Strategic actions
Fire and rescue services should:
Liaise with local authorities or emergency planning groups to develop multi-agency
arrangements for search procedures

Tactical actions
Incident commanders should:
Work with emergency services and multi-agency responders to co-ordinate search response
Identify the casualty's level of consciousness and offer reassurance where possible
Establish casualty details (name, age, sex, size, clothing, state of mind, swimmer, floating, subsurface)

Control measure - Identify areas that have been
searched
Control measure knowledge
To prevent duplication of effort and potential delays in covering unsearched areas, there should be
effective search co-ordination as the incident progresses. Detailed debriefing of teams on their
progress against objectives and the extent of the areas covered should be carried out and the
results recorded. Any areas that have not yet been searched should be prioritised and identified to
subsequent search teams as part of their brief.

Strategic actions
Fire and rescue services should:
Have procedures for co-ordinating the areas to be searched
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Have procedures for debriefing teams following search and recording of outcomes in a way
that can be shared with subsequent search teams

Tactical actions
Incident commanders should:
Consider appointing a search coordinator to ensure all areas have been systematically
searched
Consider establishing a search sector to co-ordinate fire survival guidance and prioritise
response

Control measure - Triage casualties: Water
rescue and flooding
Control measure knowledge
One of the most important decisions to be taken at water incidents is whether actions are being
taken to rescue or recover casualties. A rescue can be carried out when people are obviously alive
or are considered able to survive. A recovery is made when people are known to be deceased or
not able to survive.
The distinction between rescue and recovery is important because it should influence the incident
commander’s decision-making. The level of acceptable risk for a rescue is considerably higher than
that for a body recovery in almost all circumstances.
Survivability model
A model has been developed to help incident commanders decide if a casualty is survivable and
involves decision-making with other emergency services and other rescue organisations that might
be on scene.
The model is designed to give casualties every reasonable chance of rescue and resuscitation and is
balanced against the risk of harm to responders when carrying out rescues.
The main factors to be considered are the length of time the casualty has been submerged and the
water temperature. Water temperature in the UK averages about 10°C, but can range from 0°C to
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25°C, depending on the location and the type of water. Available medical evidence suggests that
water temperatures in the region of 6°C to 7°C or less are required for prolonged survival times in
submerged casualties, sometimes described as ‘icy cold’.
It is not possible to know for certain when a casualty became submerged, so the clock should start
when the first attendance arrives on scene. It should not be assumed that the person has been
submerged for longer than this.
The incident commander should carry out a risk assessment, balancing the likelihood of casualty
survival against the likelihood and severity of harm to rescuers.
It is anticipated that after 30 minutes all three emergency services will probably be on scene. This
may include specialist teams from the ambulance service and other rescue organisations. The
incident commander should liaise with officers from the other services to decide how to proceed.
The first element to consider is the likelihood of survival. This clinical decision will be taken by the
ambulance service based on the criteria above, or in their absence, by the incident commander. If
the water is freezing cold the casualty should be considered survivable, although the likelihood of
survival reduces as time passes. The risk assessment should be revisited to decide if rescue should
continue or if the incident should switch to body recovery.
If a decision is taken to continue the rescue then, at 60 minutes, the incident commander should
liaise again with the senior officers from the other services. If the water is cold and the casualty is
known to be young and/or small they should be considered survivable, although again their
chances further reduce as time passes. The risk assessment should be revisited to decide if rescue
should continue or if the incident should switch to body recovery.
After 90 minutes, the incident commander should liaise again with the senior officers from the
other services when the decision should be taken to switch to body recovery because the
circumstances are regarded as no longer survivable.
The police are responsible for body recovery, but fire and rescue services may become involved
depending on local policy. Personnel should not be put at undue risk to perform a body recovery
and incident commanders should consider the likelihood that an investigation may be required.
See National Operational Guidance: Operations - Evidence preservation.
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Strategic actions
Fire and rescue services should:
Ensure that all personnel, including emergency service mobilising and fire control room staff,
are aware of the guidance for the rescue or recovery of persons from water and the
survivability model
Have a body recovery policy

Tactical actions
Incident commanders should:
Triage casualties and prioritise rescue activities
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Use the survivability model to determine actions at incidents involving submerged casualties
Jointly agree search and rescue or recovery response with other agencies based on
survivability model

Hazard - Failure to extricate the casualty without
deterioration of their condition: Water rescue
and flooding
Hazard Knowledge
Entering moving water to perform a rescue is a high-risk activity and should only be carried out by
trained and equipped personnel. The first attendance may not be equipped with specialist water
personal protective equipment (PPE). Attempting to rescue someone in dangerous circumstances
can place the rescuer, the casualty and others in further danger. The first attendance should decide
if it is safer to act or to contain the incident and wait for support.
In other cases, the casualty may be in shallow, still water in a known location and entry into the
water may present minimal hazards.
Responders are not prohibited from taking reasonable action to save life before specialist
resources arrive. Suitable control measures should be implemented before any action is taken. A
considered approach needs to be adopted on the immediate need for rescue, the potential for
securing casualties and to provide time to implement appropriate control measures. Firefighters
may also be required to deal with members of the public recklessly attempting rescue.
Diving or jumping into the water is hazardous. Sub-surface objects, unknown depths and
hazardous flows all present significant risks to responders. Sudden immersion in water may result
in cold water shock, which causes the drawing in of a deep breath that can result in water being
inhaled or swallowed and the pooling of blood in the torso and brain; this may cause even strong
swimmers to lose motor function and strength.
Casualties that require rescue from water may panic, increasing the risk to rescuers. Casualties may
pull rescuers under the water as they try to maintain their own airway, pull rescuers into the water
as they attempt to pull themselves out, or act aggressively towards rescuers. This should be
considered when selecting rescue techniques and control measures.
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Control measure - Specialist resource: Water
rescue and flooding
Control measure knowledge
The hazards associated with water-related incidents dictate that personnel working near, in or on
water and in hazard control zones should be suitably trained, equipped and briefed to effectively
carry out all reasonably foreseeable tasks following a suitable risk assessment.
The capabilities of personnel should be understood in the context of the approved rescue
techniques trained for and adopted by the fire and rescue service. Teams should not operate in a
way that they are not equipped or trained for.
To determine capability and distinguish roles and responsibilities on the incident ground it is
important that, wherever possible, all teams and personnel from respective responding agencies
are identifiable. The incident and attending personnel can be managed more effectively and
efficiently if responders are easily identifiable using standard and agreed methods.
The following is a nationally accepted method of identifying resources at water incidents:
Water safety and rescue (first responder): Yellow water rescue helmet
Water safety and rescue (technician): Red water rescue helmet
Rescue boat operator: Red water rescue helmet
Team leader: White water rescue helmet
Arrangements should be established to rescue responders committed to the risk area if required.
Resources requested should reflect any emergency arrangements established. Establishing a
predetermined attendance for water rescue emergencies may be necessary to ensure a swift and
appropriate response to incidents of this nature.
Fire and rescue services may not have sub-surface rescue capability and additional resources may
be required to perform a sub-surface recovery. Some sub-surface search resources may be
available and should be mobilised when required.

Strategic actions
Fire and rescue services should:
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Establish a policy that determines acceptable actions during water rescue incidents
Consider the need for specialist water rescue resources in line with their risk management
plan
Make arrangements for the request of specialist water rescue resources

Tactical actions
Incident commanders should:
Use appropriately trained responders at incidents involving water
Use an appropriate system of identification for water safety, search and rescue teams
Request the attendance of personnel with the required skill levels
Use approved specialist volunteers, individuals or teams
Consider requesting specialist underwater search and recovery dive teams
Consider the use of specialist equipment to help locate underwater casualties

Control measure - Safety officers: Water rescue
and flooding
Control measure knowledge
Safety officers should be appointed and positioned as soon as practicable. The nature of the
incident and the environment will dictate the required safety officers at water incidents. The
following safety officers are suitable for most water incidents.
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Upstream spotters
Upstream spotters should be appointed to identify hazardous debris and communicate it to
rescuers at the earliest opportunity. Upstream spotters should also communicate any changes in
conditions or sudden releases of water.
Swimmers, divers and watercourse users in boats and other watercraft may be unaware of
operational activity. They may affect rescue activities or endanger rescuers, casualties and
themselves. Moving craft can also cause water movement, making rescue more difficult.
Spotters should be positioned a suitable distance upstream to inform responders of hazards and to
stop oncoming watercourse users. When positioning spotters, consider the speed of flow and
physical restrictions of the site to allow the best opportunity for early identification and
communication of hazards.
Downstream safety
Downstream safety officers are positioned to retrieve rescuers and provide assistance to casualties.
Incident commanders will need to quickly assess the scene to decide if downstream safety teams
will be required depending on the urgency of the rescue and the available resources.
Personnel should be positioned at a suitable point downstream to perform rescues. When using
safety systems such as downstream safety lines, consider the time required to establish systems. It
may be necessary to adopt alternative downstream safety until systems have been established.
The environment will dictate what form of downstream safety is appropriate. It may require the
deployment of watercraft, a fixed downstream safety line or teams positioned on the bank side to
perform in water or bank-based rescues.
Downstream safety officers should be positioned with safe entry and egress points in mind. Entry
and egress may not necessarily be the same point; water and bank conditions may make a point
further downstream more suitable for egress.
Downstream safety teams should be comprised of a suitable number of personnel and equipment
to rescue all people committed to the water, including personnel in watercraft and casualties.
Where downstream safety officers are not appropriate, another means of recovering casualties or
responders should be considered. Safety systems should be appropriate for the environment; for
example, when working near large static bodies or water, watercraft may be used to recover
responders who accidentally enter the water.
Incident commanders will need to prioritise the effective use of personnel and equipment,
particularly when waiting for additional resources to arrive. It may be necessary to implement
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either downstream safety teams or upstream spotters according to the outcomes of their dynamic
risk assessment.
Safety officers for management of tethers or lines
When watercraft or rescuers are tethered, trained personnel should manage any lines or tethers in
use. They should be positioned at a point of relative safety considering the requirements of the
rescue.
Appointed safety officers should perform checks of equipment and personal protective equipment
(PPE), confirm communication signals, hazards, control measures and any expected tasks. Safety
officers should ensure that the clean line principle is maintained throughout the rescue.
Any member of personnel managing a line should have a clear line of sight to the rescuer or
watercraft at all times and maintain verbal or visual communication with responders.

Strategic actions
Fire and rescue services should:
Provide equipment suitable for establishing safety systems at water incidents

Tactical actions
Incident commanders should:
Consider deploying appropriate safety officers at incidents involving water and unstable
surfaces
Consider using safety systems such as downstream safety lines
Consider implementing appropriate method of controlling boat traffic and water users

Control measure - Personal protective
equipment (PPE): Water rescue and flooding
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Control measure knowledge
Protecting rescuers when dealing with flooding and water rescue requires different clothing and
accessories than protecting them during land-based rescues. When working in, on or near water
personal protective equipment (PPE) suitable for the task and environment should be used.
A personal flotation device (PFD) should be compatible with any other PPE in use. There are two
main categories of PFD, buoyancy aids and life jackets. Buoyancy aids are designed to allow
wearers to swim and allow for other postural movements; they are suitable for use by trained
responders during rescue but are not compatible for use with fire kit. Once saturated, the
additional weight of fire kit will negate any buoyancy offered by buoyancy aids; they will also not
assist in maintaining a clear airway. Life jackets, which offer a greater level of buoyancy and hold
the wearer face up when immersed regardless of levels of consciousness, are more appropriate for
working near water. Any life jackets used should provide enough buoyancy to keep an adult
wearing structural fire kit afloat, considering the weight when saturated.
The risk of thermal injury during response to an incident involving water, including hyperthermia
and hypothermia, should be considered when selecting appropriate PPE for responders. The choice
of PPE and thermal layer should reflect the expected activities and environmental conditions. See
National Operational Guidance: Operations – Physiological stress.
Working near a body of water
Firefighting helmets are not designed for submersion and may pose a risk of neck injury if
accidental entry into water occurs. When working near water responders should consider the need
to wear a helmet that is suitable for use near water, consider relaxing helmets or wearing them
without fastening the chin strap. Any decision to change the standards of PPE in use should reflect
the levels of risk presented by other hazards personnel may be exposed to.
Working in or on water
Responders committing to water should have PPE specifically designed for expected activities
considering the nature of deployment and the conditions present. For example, immersion in
offshore waters may require greater thermal protection and the effects of salt water on equipment
seals may need to be considered.
PPE selection for use in water should include footwear suitable for use on slippery surfaces.
Snag hazards should be removed from all PPE used in moving water.
Rescue buoyancy aids are designed to allow freedom of movement. They should include a quick
release securing system designed for responder retrieval and provide suitable buoyancy for the
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conditions they will be used in. Information on buoyancy aid requirements can be found here.
Any suit or buoyancy aid should be appropriate for the individual’s height, weight and size to
ensure the appropriate level of buoyancy. The use of dry suits or other watertight clothing may
affect the performance of PFDs.
Working at night or with poor visibility
If accidental entry into water occurs, it may be difficult to see or track personnel that are partially
submerged. Fire and rescue services should consider some means of illuminating individuals who
are working near, on or in water. Waterproof beacons, lights or other personal illumination devices
should be attached to personnel so that they can be identified if accidental entry into water occurs.
Lights attached to PFDs should be activated. Where possible they should correspond to colours
used to identify levels of competence.
Water rescue technicians and rescue boat operators: Red light
Water rescue first responders: Yellow light
Lines and throw line bags: Green light

Strategic actions
Fire and rescue services should:
Ensure PPE provided is fit for purpose and complies with current legislation
Provide appropriate maintenance and care of water PPE

Tactical actions
Incident commanders should:
Ensure all personnel wear PPE according to service risk assessment and procedures for
incidents near, on or in water
Consider adequate means of identifying personnel during night operations or in poorly
illuminated areas
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Control measure - Hierarchy of risk (Rescue
formula)
Control measure knowledge
Rescues from water are often high risk activities and where possible entering the water should be
avoided. Incident commanders should consider the hierarchy of rescue options available to them
and select the most appropriate tactic for any rescue attempt:
Talk/Shout: Casualties are sometimes able to self-extricate or reach a position of relative
safety to allow a rescue to be completed. Early contact should always be made with any
casualty this may calm the casualty and allow incident commanders to gather information
including whether the casualty is trapped, conscious or able to self-extricate.
Reach: Using an object to make physical contact with the casualty. This may be a tool
designed specifically for the purpose or a found object. When selecting a reach tool,
personnel should consider that a casualty’s motor skills and grip strength may be affected by
their immersion in water. Where possible buoyant objects should be used, this will aid a
casualty if they cannot be recovered immediately. Personnel should avoid making direct
physical contact with a casualty where possible, to prevent their own safety being
compromised.
Throw: Using specially designed rescue tools or buoyant objects to help retrieve or stabilise a
casualty.
Row: Committing trained personnel on to the water in rescue boats, sleds or similar craft.
Go: Committing trained personnel into the water to perform a rescue by wading, swimming
or other techniques. The need to retrieve committed personnel should be considered and
appropriate safety systems implemented.
Don’t go: A dynamic risk assessment may identify that it is not possible to perform a rescue
until additional control measures are identified.
Helicopter: Use air support to assist search and rescue activities. See control measure
Specialist resource: Helicopter.

Strategic actions
Fire and rescue services should:
Identify an appropriate response to incidents involving water
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Tactical actions
Incident commanders should:
Safely approach the casualty and maintain a safe environment for casualties, responders and
the public
Establish and maintain contact with the casualty
Consider the need for immediate rescue or a means of securing the casualty
Adopt a Talk – reach – throw – row – go – don’t go – helicopter hierarchy approach to rescue
plan

Control measure - Clean line principle

Control measure knowledge
Fixed lines can pull responders underneath the water and untreated lines may sink and snag on
sub-surface objects when saturated. Any fixed line may hold a responder or casualty in a hazardous
position.
All lines used in the water environment should be designed and treated for use in water. All lines
should be easily releasable at all times. Responders should have other means of releasing lines that
present a hazard to casualties or responders.
The use of collective or personal work restraint systems that completely remove the risk of
accidental entry when working near water may be considered where appropriate. The use of work
restraint systems should be risk-assessed considering any reasonably foreseeable actions that may
be required. If the risk of entry cannot be entirely removed, the clean line principle should be
followed.

Strategic actions
Fire and rescue services should:
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Provide lines and equipment suitable for use in the water environment

Tactical actions
Incident commanders should:
Use the clean line principle when working at incidents involving water

Control measure - Safe entry into water

Control measure knowledge
An entry site that allows rescuers to walk into or lower themselves into the water should be used
where possible. To reduce the risk of cold water entry or physical injury, personnel should attempt
to identify a safe access point and where possible, walk into or lowering themselves into the water.
This may require the use of inflatable platforms to assist entry or require additional control
measures to be implemented to gain access to a bank side. Diving or jumping into the water should
be avoided and only trained personnel should consider this option following an appropriate risk
assessment.
A safe point of egress should also be identified; this will not necessarily be the same point as the
entry point. Any egress point should consider the effect of hydrology and the condition of the
casualty.

Strategic actions

Tactical actions
Incident commanders should:
Ensure rescuers enter water slowly to minimise the effects of cold-water shock
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Control measure - Arrangements to deal with
firefighter emergencies
Control measure knowledge
The rescue and recovery of firefighters is challenging. Difficult decisions may need to be made. The
situation calls for clear judgement, often while struggling to keep emotions under control.
If the incident commander and other commanders fail to maintain control, it may lead to an
outcome with serious health and safety consequences. Personnel are likely to place themselves at
considerable risk to rescue or recover colleagues.
A situation where a firefighter needs rescuing is very likely to lead to personnel and others
experiencing increased stress. This can affect the way people make decisions and process
information. For further information refer to Personal resilience.
If there is an indication of a firefighter emergency, the command team must work quickly but
consider firefighter safety at the same time. They should alert all personnel on the scene and take a
roll call if necessary. They should also assess the resources needed, for example, fresh crews to
carry out search and rescue, and consider the need for specialist teams or tactical advisers.
Commanders should be aware that when BA emergency rescue operations need to be undertaken,
a significant amount of resources will be required.
The incident commander's resilience and ability to manage pressure in this situation is critical to
maintain control. Other important factors are maintaining good situational awareness and sharing
accurate information such as last known locations and tasks firefighters were undertaking.
The incident commander should consider a number of factors in their decision-making, particularly
the benefit of taking action against the risks. These include:
The likely condition of affected personnel
The level of risk to the rescue personnel against the possible outcomes
The nature of the incident, for example:
Extent of firespread
Extent of structural collapse, and potential for secondary or further collapse
Likely reoccurrence of events such as explosions or attacks
The impact of emergency evacuation of responders on the rescue effort
Where personnel are committed to undertake a rescue, their safety is a priority. The incident
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commander should hold a thorough briefing, even though personnel are likely to be impatient to
enter the hazard area. Incident commanders should consider the appropriate level of additional
control measures and resources required to support the rescue operation.
Once resources permit, consideration should be given to replacing some or all of the command
team. This is not a reflection on their ability, but for the following reasons:
Managing the welfare of personnel at a difficult and potentially traumatic stage of the
incident
Personal capacity to continue working in such an environment
Time for commanders to gather their thoughts and to make contemporaneous notes of their
actions
The likely impact that a rapid police investigation could have on the command team decisionmaking process
Commanders must also consider the welfare of other personnel involved with the incident,
including those who have been working on rescue or recovery and fire control personnel.
After an incident there may be a requirement to investigate its cause. This may be part of a fire and
rescue service review to identify the cause of the incident or to look at how effective fire safety
measures were. Additionally, it may be part of a criminal investigation by the police. Other agencies
may also have a legal requirement to investigate, for example, the Air Accident Investigation
Branch, Marine Accident Investigation Branch, Rail Accident Investigation Branch or the Health and
Safety Executive.
From the start of an internal or external investigation, personnel should make sure that evidence is
not destroyed or disturbed as this may inform the investigation. They should also make
observations and notes to help investigators.
Guidance on investigations is provided in the National Operational Guidance – Operations:
Compromised investigations: Poor scene preservation
Compromised investigations: Ineffective or inappropriate actions
Firefighter fatalities
In the event of a firefighter fatality, fire and rescue services should refer to the information
available in the National Fire Chiefs Council (NFCC), Death in the Workplace Guidance.
Health and Safety Executive guidance includes:
The Work-related Death Protocol for England and Wales
Work-related deaths: A protocol for liaison (Scotland)
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The Investigation of Work-Related Deaths: Northern Ireland Agreement for Liaison

Strategic actions
Fire and rescue services must:
Have arrangements in place for firefighter emergencies, incorporating communications,
investigation and welfare
Fire and rescue services should:
Have arrangements in place for critical incident welfare of affected personnel

Tactical actions
Incident commanders should:
Establish emergency arrangements appropriate to the type, size and complexity of the
incident
Maintain effective command and control in an emergency situation
Review incident priorities, tactics and resources in the event of an emergency situation
Preserve the scene in the event of a firefighter emergency
Identify personnel who may have been affected by the incident and ensure their welfare
needs are considered
Consider replacing some or all of the command team for the benefit of personnel and
potential investigations

Control measure - Specialist resource: Helicopter
This content is only valid at the time of download - 9-01-2023 09:18

81 of 162

Control measure knowledge
Helicopters can be mobilised to assist in search and rescue activities, providing support, accessing
stranded individuals, transferring casualties and offering additional surveillance capabilities. When
considering their use incident commanders should consider the variation of capabilities and
limitations of helicopter assets.
Search and rescue helicopter capabilities:
Winch capable
Operate in a wide range of weather conditions
Additional surveillance capabilities including night vision
Police air support capabilities:
Surveillance capabilities
No winch capability
Emergency medical helicopter services capabilities
Equipped for treatment and transfer of casualties
No surveillance capabilities
Require landing site for loading of casualties
No winch capability
Mobilising and support
Prior to requesting air support assets, the weather, access and any potential effect on the incident
ground should be considered. Helicopters may create large amounts of noise and cause
considerable rotor wash, blowing water, dust and other materials. Rotor wash may also cause
boats to move or flip.
Any decision regarding access or landing arrangements will be made by the aircraft’s captain.
The Aeronautical Rescue Coordination Centre (ARCC) will respond to all requests from the
emergency services for helicopter assistance where lives are at risk. Assets are mobilised from the
ARCC, but available from a number of sites around the UK. Additional support of a Search and
Rescue Liaison Officer (SARLO). The ARCC manage the deployment and support of search and
rescue helicopter assets, including identification of refuelling sites and arranging reliefs.
When requesting resources from the ARCC to support fire and rescue service activities, ensure the
following information is provided:
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Location of incident (grid reference)
Description of incident
Nature of tasking; for example, rescue, reconnaissance, transport
Number and position of casualties
Hazards (overhead power lines etc.)
Weather and environmental conditions
Other resources on scene
The potential contribution offered by air assets to a flooding event is considerable. The ARCC
provides a common tasking procedure for all UK Search and Rescue (UKSAR) helicopters. No costs
are charged to the emergency service in situations where life is at risk. For other purposes costs
may be charged.
Police air support units, such as National Police Air Support (NPAS), Police Service of Northern
Ireland Air Support Unit and Police Scotland Air Support Unit provide additional support, advice and
communication links.

Strategic actions
Fire and rescue services should:
Provide appropriate means of requesting assets from the Aeronautical Rescue Coordination
Centre and other available air support assets

Tactical actions
Incident commanders should:
Consider the use of air support

Hazard - Entrapment and entanglement

Hazard Knowledge
Entrapment and entanglement are hazards that may affect members of the public and responders.
Entrapment or entanglement in static or semi-static water is hazardous as it may be difficult to
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escape without assistance and may lead to long term immersion which could cause hypothermia.
Entrapment or entanglement in flowing water may also cause personnel or casualties to lose their
footing or be pulled under the water. Once submerged, the force of water and the environment
may make it difficult keep the head above water, increasing the risk of drowning unless released.
Entrapment and entanglement may be caused by:
Strainers
Lines in the water
Submerged street furniture and displaced drainage covers during flooding
Debris
Loose rocks and unstable ground conditions

Control measure - Clean line principle

Control measure knowledge
Fixed lines can pull responders underneath the water and untreated lines may sink and snag on
sub-surface objects when saturated. Any fixed line may hold a responder or casualty in a hazardous
position.
All lines used in the water environment should be designed and treated for use in water. All lines
should be easily releasable at all times. Responders should have other means of releasing lines that
present a hazard to casualties or responders.
The use of collective or personal work restraint systems that completely remove the risk of
accidental entry when working near water may be considered where appropriate. The use of work
restraint systems should be risk-assessed considering any reasonably foreseeable actions that may
be required. If the risk of entry cannot be entirely removed, the clean line principle should be
followed.

Strategic actions
Fire and rescue services should:
Provide lines and equipment suitable for use in the water environment
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Tactical actions
Incident commanders should:
Use the clean line principle when working at incidents involving water

Control measure - Remove entrapment and
entanglement hazards
Control measure knowledge
Potential entanglement and entrapment hazards should be removed from the water where
possible. This may involve cutting lines, removing debris or otherwise changing the environment to
eliminate the risk.

Strategic actions

Tactical actions
Incident commanders should:
Consider removing entrapment and entanglement hazards from the water
Consider cutting rescue lines if necessary

Hazard - Vehicle in water

This content is only valid at the time of download - 9-01-2023 09:18

85 of 162

Hazard Knowledge
Vehicles in water may be encountered by personnel during rescues from vehicles that have entered
a body of water, or vehicles that have become partially submerged by rising flood water or tides. In
low levels of water vehicles may be entirely safe but personnel should be aware that as water levels
rise, previously stable cars may become buoyant. Vehicles, even larger vehicles like buses, can
begin to float in low levels of water.
Even with every window open a car entering a body of water may initially float away from the point
of entry. The electrical systems and powered windows may still work for a time, even if a vehicle is
full of water. Once a vehicle is full of water other factors will influence how it behaves, including the
underlying surface, water current and the weight and distribution of passengers or load.
During periods of inundation, uncontrolled flows of water can pick up vehicles and propel them at
speed on to or into hazardous areas, including electrical installations, deeper water, areas where
members of the public are trapped or where rescuers are working.
Depending on ground conditions, a partially buoyant vehicle may pivot around its heaviest point.
Eventually, vehicles are likely to move to a position where its heaviest part is pointed into the flow.
Although a vehicle may appear stable in this position no vehicle in water should be considered safe
until secured as changes in flow, ground conditions, changes in load position in a car or release by
an object such as a branch or rock holding a vehicle in position may cause sudden movement.
A vehicle’s orientation to the flow will affect its movement. If the vehicle is side-on to the current on
a solid river bed in flowing water, a vehicle roll is almost inevitable. Even in slow currents a vehicle
may be rolled a considerable distance. If a vehicle lands on its wheels on a soft river bottom each
tyre will create an eddy. This may scoop out mud and sand causing the vehicle to settle onto its
chassis.
If a vehicle comes to rest or becomes wedged against an obstacle, an eddy may present a
seemingly safe area to work from. However, the obstacle or object may suddenly move due to its
compromised stability causing the vehicle to rotate, roll or move whilst rescue operations are being
attempted. Even seemingly stable vehicles may need to be secured.
Redistribution or removal of the load from a vehicle may cause it to flip or move suddenly.
Responders should be aware of this risk and should avoid removing weight from a vehicle before
stabilising and securing it. Movement of casualties within a buoyant vehicle may cause unexpected
vehicle movements.
Any attempt to gain access to a vehicle or any sudden movement of the vehicle may trigger a
vehicle’s supplementary restraint systems (SRS). These systems may present a direct hazard to
personnel and any movement of the vehicle created by activation of the device may affect the
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vehicle’s stability.
Water conditions will dictate the best direction to approach an unsecured vehicle in water.
Depending on the hydrology, flow of water around a vehicle, ground conditions and depth, a car
may move or roll which will endanger personnel approaching from downstream. In flowing water,
currents will pass under and around the vehicle creating a strainer or siphon-like effect. Creating
openings on the upstream side may be difficult and affect the stability of the vehicle
Each situation will need to be carefully assessed to identify the appropriate approach angle and
method.
When evacuating or rescuing people consider the effect of pets and other animals. Controlling the
movement and behaviour of animals during rescue attempts may not be possible and their
movement may affect the stability of the vehicle. Animals may be distressed by the incident and
require additional restraint to prevent them posing a hazard to rescuers.
For guidance on extricating animals from vehicles see National Operational Guidance: Incidents
involving animals

Control measure - Stabilise and anchor the
vehicle
Control measure knowledge
The risk of a vehicle moving or flipping should be considered as part of the extrication plan and
appropriate control measures used to secure the vehicle prior to the start of casualty removal.
Personnel should avoid working directly in the downstream path of unsecured vehicles that are or
may become buoyant.
Anchoring a vehicle will reduce the likelihood of it moving and reduce the risk of harm to
emergency service personnel, members of the public and persons trapped inside the vehicle. When
anchoring a vehicle, consider the affects any method of securing the vehicle will have on the
extrication of casualties.

Strategic actions
Fire and rescue services should:
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Provide appropriate equipment to stabilise or anchor vehicles in water

Tactical actions
Incident commanders should:
Consider the stability of unsecured vehicles
Consider hydrology and vehicle stability during approach to a vehicle in water
Consider securing or anchoring vehicles in water
Regularly assess and review the effectiveness of the stabilisation techniques employed

Control measure - Avoid entering the vehicle

Control measure knowledge
Entering an immersed, partially submerged or completely submerged vehicle can be extremely
hazardous. Vehicles can suddenly shift with movement or an increase in depth of the surrounding
water, ultimately trapping rescuers inside and causing physical injury.
A dynamic risk assessment should consider the window of opportunity for saveable life using safe
working practices and competent personnel to carry out tasks. This may mean considering the
speed of water flow and how quickly an area is becoming inundated, the depth of the water and
the likely path of travel the vehicle may take if it were to move.
Personnel should avoid entering a submerged or partially submerged vehicle as this may affect its
stability, potentially resulting in entrapment. The surface of a vehicle is likely to be extremely
slippery and standing on vehicles is not recommended.
Leaning into a vehicle to assist a casualty whilst wearing automatically inflating life jackets should
be avoided. If the device is activated whilst fully or partially in a vehicle, either by accidentally
triggering the device or if sensors become submerged, the inflated life jacket may cause the
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responder to become trapped.
Casualties can be encouraged to self-extricate once appropriate control measures are established.

Strategic actions
Fire and rescue services should:
Provide appropriate means for assessing vehicles in water

Tactical actions
Incident commanders should:
Avoid entering submerged or partially submerged vehicles

Control measure - Gaining access to a vehicle in
water
Control measure knowledge
Opening windows, doors or taking any action that alters the weight of a vehicle in water will affect
its stability and buoyancy. The removal and safety of casualties should be the primary concern
during a rescue from a vehicle in water but altering the stability or buoyancy of a submerged or
partially submerged vehicle that has not been suitably anchored should be avoided where possible.
Stabilisation should be prioritised in flowing water. Removal of weight from a vehicle, for example
by removing a casualty, may cause sudden uncontrolled vehicle movements and present a hazard
to both casualties and personnel. Working near an unsecured vehicle should be avoided.
If an opening needs to be made, personnel should consider how this will affect the vehicle’s stability
and do so from a position of safety. The use of hydraulic rescue equipment may be necessary but
the effect of the application of force, safety restraint systems and sudden movements of the vehicle
or parts of the vehicle should be considered.
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When removing structural elements of a vehicle in flowing water, large or heavy objects should be
secured, or the hazard to downstream responders considered.

Strategic actions

Tactical actions
Incident commanders should:
Consider the possibility of air pockets maintaining the buoyancy of a vehicle in deep water
Consider hydrology and vehicle stability whilst gaining access to vehicles in water

Control measure - Evacuating vehicles

Control measure knowledge
Any decision to evacuate a large number of vehicles should be completed in co-operation with the
police.
When evacuating people from stranded vehicles personnel should consider the security, stability
and access to vehicles. It may be necessary to hand over responsibility for the security of vehicles
or establish a means of protecting them and moving them when it is safe to do so to provide clear
routes for emergency vehicles.

Strategic actions
Fire and rescue services should:
Provide procedures to assist incident commanders when evacuating flooded motorways or
infrastructure
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Tactical actions
Incident commanders should:
Liaise with the police to arrange evacuation of stranded vehicles
Consider security and access to vehicles evacuated during flooding

Flooding

Hazard - Insufficient resources: Flooding

Hazard Knowledge
Depending on the scale and durations of flooding, local resources may be overwhelmed or
insufficient. It may be necessary to mobilise National Resilience resources or request military aid.
For further information see National Operational Guidance: Major Incidents.
When National Resilience resources are requested, the response is co-ordinated considering the
current and potential development of an incident. When local resources or mutual aid
arrangements are used during a response the potential escalation, duration or movement of an
incident should be considered. Resources committed in other areas may subsequently be required
to respond locally if the flooding spreads.

Control measure - Specialist resource: Flooding

Control measure knowledge
A national mutual aid scheme has been developed by the Department for Environment, Food and
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Rural Affairs (Defra) to provide a framework for co-ordinating a rescue response to major flood
events. This includes Defra’s Flood Rescue Concept of Operations that provides a model for flood
incident management for all flood events from a local deluge to catastrophic wide area inundation.
Co-ordination of wide area flood response will be managed under the National Coordination and
Advisory Framework (NCAF), the established formal governance structure for managing National
Resilience assets such as urban search and rescue and mass decontamination. Flood response sits
alongside these capabilities and mobilisation of flood resources will be in line with existing
arrangements for those functions. For more information see Request National Resilience resources
for flood rescue.
Water incident managers or equivalent, subject matter advisers (SMA) and subject matter experts
(SME) will provide additional support and guidance during a response to a flood and should be
considered as part of a response to water incidents. High volume pumps (HVP), water rescue teams
and boat teams are also available to assist with incidents when required. A national asset register
of available resources to assist services and provide mutual aid, grouped into designated team
types, is maintained and updated. This provides a simplified means of identifying and requesting
resources for different levels of flooding. Resources can be requested from National Resilience Fire
Control (NRFC). Refer to Defra’s Flood Rescue Concept of Operations for further information
regarding team typing and available resources. See National Operational Guidance: Major incidents
for details of military assistance.
Some organisations such as the Royal National Lifeboat Institution (RNLI) have inland flood rescue
teams that may assist during response to flooding. During response to wide area flooding,
resources should be mobilised using established National Resilience protocols. For smaller flooding
incidents, resources can be requested using local arrangements. Any local arrangements for
mutual aid should consider the impact on neighbouring areas of a flood or its potential
development.
Watercraft such as boats or sleds may be available locally or through mutual aid agreements, and
offer additional support such as casualty transfer capabilities. They may assist during evacuation
and may provide the best means of conducting a search or performing a rescue in large bodies of
water or water that may otherwise be too difficult to access or work in.
Any watercraft used should be suitable for the environment, considering:
Depth
Strength of flow
Debris in water that may affect propellers
Any other hazards present
Watercraft should be crewed by personnel trained for the environment and tasks for which they
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are deployed.
When using watercraft, suitable launching and bail out sites should be identified and any limitations
of the craft considered. All watercraft should be suitably equipped for the environment, task and
duration. Certain powered watercraft may not be suitable for deployment in the flood environment
due to the depth and presence of debris and road furniture.
Air support assets are available to assist in surveillance, search and rescue, casualty transfer and
deployment of equipment and personnel.

Strategic actions
Fire and rescue services should:
Establish methods of mobilising and accepting National Resilience and mutual aid resources

Tactical actions
Incident commanders should:
Consider the need for specialist resources during flooding and request them through
appropriate channels

Control measure - Request National Resilience
resources for flood rescue
Control measure knowledge
Much of the information regarding flood rescue can be found in the Flood Rescue Concept of
Operations, published by Defra. The information provided in this section of National Operational
Guidance seeks to provide high-level detail that specifically involves the fire and rescue service.
Interoperability is critical for routine cross border mutual aid operations and for larger scale
incidents involving deployment of national assets. The duty to co-ordinate inland flood rescue lies
with the police; they will have primacy during major flood events. During a major flood event, flood
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rescue assets will be deployed from a wide range of organisations, including emergency services
and volunteers.
The common objectives for a flood rescue response are:
Saving and protecting human life
Relieving suffering
Protecting property
Providing the public with information
Containing the emergency – limiting its escalation or spread
Maintaining critical services
Maintaining normal services at an appropriate level
Protecting the health and safety of personnel
Safeguarding the environment
Facilitating investigations and inquiries
Promoting self-help and recovery
Restoring normality as soon as possible
Evaluating the response and identifying lessons to be learned
Therefore, the response of the fire and rescue service may include the provision of additional
assets, for example, high volume pumps (HVPs), water rescue and other related activities.
Once a full picture of the potential flood is established, a strategy for dealing with the incident must
be developed. This should set the priorities for the management of the event and allow an accurate
assessment of operational requirements. To provide a safe and efficient response, it is essential
that these resources are capable of operating at an incident and do so under a single unified
command system.
Requesting a national response
Assets and skills hosted by individual fire and rescue services, and other agencies, can respond if
specifically requested to do so as a national capability and where incident timescales allow. If the
fire and rescue service incident commander believes that national flood rescue resources are
required, they should provide the following information to the National Resilience Fire Control
(NRFC):
Location of incident or the expected time and location of impact
Nature of the incident and any specific hazards
Prevailing weather and, if known, water conditions
Estimated number of persons requiring rescue
Local resources already in attendance and/or available
Requirement for urban search and rescue (USAR) teams; they may be able to construct
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landing platforms, etc.
Estimate of mutual aid resources required (as detailed in the Flood Rescue of Concept of
Operations) – this may be flood rescue teams and/ or flood rescue tactical advisers
Host fire and rescue service point of contact name and contact details
Initial location for a rendezvous point (RVP), strategic holding area (SHA) or multi-agency
strategic holding area (MASHA)
Safe approach route to the incident, including any access issues caused by the flooding

Strategic actions
Fire and rescue services should:
Have systems in place to request national flood rescue resources
Consider pre-determining locations for rendezvous point, strategic holding area or multiagency strategic holding area

Tactical actions
Incident commanders should:
Request flood rescue resources from the National Resilience Fire Control if required, using
agreed NCAF protocols
Establish the quantity of resources being provided and identify suitable locations for them
such as a rendezvous point, strategic holding area or multi-agency strategic holding areas
Collate team data sheets on arrival of flood rescue resources
Record all flood rescue assets being deployed
Establish communications protocols with flood rescue resources, including the issue of radios
if not already held
Establish and record agreed call signs for all flood rescue resources
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Nominate a site for each team within the rendezvous point, strategic holding area or multiagency strategic holding areas
Provide welfare facilities for flood rescue teams
Provide decontamination facilities for flood rescue teams

Control measure - Mobilise appropriate National
Resilience assets for flooding
Control measure knowledge
When assessing mutual aid requirements consideration must be given to the time of day, distance
to be travelled, logistical arrangements including rest and accommodation centres etc. The National
Resilience Fire Control (NRFC), usually assisted by a National Resilience Officer or a flood rescue
tactical adviser (TacAd), will co-ordinate the mobilisation of mutual aid for flood rescue, in
partnership with the receiving authority.
A system of team typing has been developed for flood rescue teams. This system provides
assurance regarding the capabilities of each element deployed and that each operates to a
common standard and specification irrespective of the organisation to which it belongs.
The Flood Rescue Concept of Operations provides further details on the specification for each team
type.
If assets that are on the national asset register are deployed through local agreements, it is
imperative that the NRFC is informed, so that these assets are flagged as not available for
deployment elsewhere.

Strategic actions
National Resilience should:
Maintain a register of flood rescue assets by gathering updates from the holders of those
registered assets, including their current availability
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Request flood rescue assets by contacting responder organisations using agreed NCAF
protocols for mobilisation; this will either be individual fire and rescue services or a control
room or nominated contact(s) for an external organisation
Maintain a register of qualified flood rescue TacAds, including their current availability
Mobilise flood rescue TacAds as required

Tactical actions
Specialist responders should:
Assist the NRFC with the mobilisation of flood rescue assets

Control measure - Accepting flood rescue assets

Control measure knowledge
All Flood rescue assets, irrespective of their organisation, will be required to comply with the
incident command structure. Upon arrival, all flood rescue assets should produce a pre-prepared
team data sheet in accordance with the concept of operations. This should be presented at the
RVP, SHA or MASHA, so that each asset can be checked in and directed as appropriate to the
incident. Usually a Flood Rescue Tac Adviser performs a ‘credentialing’ process to assess the
capability of responding assets.
Details of incident arrangements (as detailed in the concept of operations) should be provided to
the team leaders of the flood rescue assets on arrival at the RVP, SHA or MASHA, including:
Communications detail
Logistics, using enhanced logistics support (ELS) protocols
Mapping or on-scene detail
Location of casualty landing sites and/or reception centres
Location of fuel provision for vehicles and powered craft
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Strategic actions
National Resilience should:
Provide flood rescue supporting documentation for completion by specialist responders

Tactical actions
Specialist responders should:
Ensure that all flood rescue assets are checked in and provided with incident arrangements
on arrival, prior to tasking

Control measure - Tasking flood rescue
resources
Control measure knowledge
The resources to deal with the incident should be matched effectively against the incident need.
The flood rescue tactical advisers (TacAds) will provide detailed tactical capability-relevant advice to
the incident commander. This will inform the allocation of a specific site for each team within the
holding area, with an established means of communication prior to tasking. Different team types
should be clearly identified and located accordingly for immediate deployment.
The incident requirements should be recorded and communicated to the flood rescue response
that will carry out the tasks required. Teams should be given a comprehensive operational and task
specific brief. To ensure flood rescue activity is effectively managed, briefings and records should
include elements such as:
A record of the task to be carried out
Which flood asset the task has been assigned to
Start and finish times
How progress will be monitored
Search audit
Decision logs, narratives and action logs
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Handover briefings
A full debrief should be undertaken to capture lessons learned; this should assist with planning for
future

Strategic actions
National Resilience should:
Gather and assess information from debriefs, including any lessons learned that are relevant
for specialist responders

Tactical actions
Specialist responders should:
Provide briefings to flood rescue teams
Keep records and logs of flood rescue teams briefs and debriefs
Provide regular updates to the NRFC via the enhanced logistical support (ELS)

Control measure - Request National Resilience
resources for high volume pumps
Control measure knowledge
High volume pumps (HVPs) can be used for incidents including:
Natural flooding – Flooding is becoming an increasing problem; it may cause widespread
damage and disruption to areas and can often affect a large number of locations at the same
time. HVPs can enhance the ability of the fire and rescue service to mitigate the effects of
flooding. This assistance may involve working in partnership with the lead government
agency for flooding or the environmental agency.
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Deliberate flooding – There are incidents where an individual or an organisation deliberately
cause flooding. HVPs can enhance the capability of the fire and rescue service, to mitigate the
effects of these incidents. This assistance may involve working alongside water or wastewater
service suppliers and the environmental agency.
Firefighting activities – HVPs can enhance and provide resilience for fire and rescue services,
by pumping high volumes of water for firefighting and bulk media provision at the incident
ground. If incidents occur on a larger scale, or if several incidents occur at the same time, it
may affect the volume or pressure of the local water supply. If HVPs use pressure-fed water
supplies, it is essential to liaise with the local water authority in order to maximise the
effectiveness of available water mains and not cause further disruption to the water network.
Operations to save life, prevent incident escalation or to render humanitarian services should not
be delayed awaiting the attendance of HVP resources, subject to a risk assessment.
Requesting National Resilience response
If the fire and rescue service incident commander believes the National Resilience HVP capability is
required, they should provide the following information to National Resilience Fire Control (NRFC)
via the affected fire and rescue service control room:
Intended use of the HVP – water provision or water removal
Incident details, including size, type and scale
Current pumping resources and capabilities in use
Resource requirements
Initial location for a rendezvous point (RVP), strategic holding area (SHA) or multi-agency
strategic holding area (MASHA)
Host fire and rescue service point of contact name and contact details
Safe approach route to the incident
Potential length of deployment
Early consideration should be given to the requesting of a Tactical Advisor for information and
support regarding the capabilities and deployment of HVPs. This can be sought through the
National HVP Tactical Advisors (TacAds) cadre, either remotely via telephone or by requesting them
to attend the incident.
Any request for a Tac Ad should be made to NRFC via the affected fire and rescue service control
room.
HVP assets are mounted on prime movers and are classed as large goods vehicles. They weigh
approximately 26 tonnes fully laden. This should be taken into account when determining suitable
access and egress routes, and hard standing areas to demount units. Demounted units maybe be
left in situ for several days, therefore the security of the assets should be considered.
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If the deployment of a HVP will be into open water consideration should be given to the distance
from a suitable hard-standing area for the HydroSub to the open water. HVPs have a submersible
pump with hydraulic power hoses and winch cable of 60m, with the submersible pump capable of
being deployed up to a distance of 55m from the HydroSub. A small number of HVPs have been
modified with 80m of hydraulic power hoses and winch cable to enable the deployment of the
submersible pump up to a distance of 75m from the HydroSub.
HVP delivery hose lines are 150mm in diameter when laid and charged and can cause obstructions
to transport networks and premise access. Hose line routes should be carefully considered, in
conjunction with the use of hose ramps. Three hose ramp sets are provided with each full HVP set.

Strategic actions
Fire and rescue services should:
Have systems in place to request HVP resources, or specialist HVP capability advice, from
NRFC

Tactical actions
Incident commanders should:
Request HVP resources, or specialist HVP capability advice, from NRFC if required, using
agreed NCAF protocols
Establish the quantity and type of resources being provided and identify suitable deployment
locations for them (including pre and post deployment locations) such as a rendezvous point,
strategic holding area of multi-agency strategic holding area
Identify suitable routes for HVP vehicular access and demounting locations
Consider routes for HVP hose deployment, the potential impact and mitigation options
Consider water capacities available and their sustainability
Contact local water authorities if using pressure-fed supply for water delivery
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Consider the environmental impact of using HVP to deliver water from open water supply
Consider the environmental impact of using HVP to remove flood water
Identify suitable locations to clean, decontaminate and repatriate pumps and equipment if
necessary
Consider the environmental impact of water run-off at all incidents

Control measure - Deployment of high volume
pumps resources
Control measure knowledge
Due to the nature of use a high volume pump(s) (HVPs) sector at an operational incident often
provides a series of operational challenges for the capability. These include:
An incident sector footprint which may span over several kilometres due to the distance that
hose can be deployed, and water pumped
The need for an adequate incident ground communications strategy, due to the potential
distance between HVP crews and the limitations of some fire and rescue service radio
equipment
A need to retain a focus on HVP crew welfare management; crews can often be operating a
significant distance from the main scene of operations for protracted periods
The need to effectively manage the demands of HVP sector logistics, including:
Fuel supplies
Reliefs and welfare
Equipment breakdown or maintenance support
Security
Lighting
Recovery planning, including decontamination and cleaning
For complex or protracted incidents and those requiring multiple assets further assistance may be
provided through the request and mobilisation of enhanced logistical support (ELS).
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HVP equipment should only be installed, set up or operated by personnel, trained and deemed
competent in its use. When deploying HVP resources, there will be a minimum of five competent
HVP operators. HVP operators should only be tasked for the deployment, use and recovery of HVP
equipment and not for any other purpose during the incident. The following roles are usually
included in the response:
Driver/hook arm operator – trained to drive the prime mover and operate the hook lift
system to deploy the main HVP module, the HydroSub and hose box modules. They can
operate elements of the HVP hose recovery system within the cab to retrieve hose, and are
also able to operate as a driver’s assistant.
HVP operator – trained in all aspects of HVP operation, including procedures for deploying
and recovering the HydroSub, deployment and retrieval of hose, operation of the HydroSub,
winch cable, and the use of all ancillary equipment
Traffic marshal (also known as a banksman) – trained to assist the driver with loading or
unloading the HVP main module, and the loading process for the HydroSub or hose box
modules. If trained to do so, they can also assist with hose deployment, hose retrieval and the
operation of ancillary equipment.
Service specific support crew – trained in specific aspects of the operator’s role to suit
individual fire and rescue service requirements, such as hose recovery

Strategic actions
National Resilience should:
Provide appropriate advice and/or resources, including equipment and personnel as
requested, for the incident type and size
Carry out specialist HVP roles appropriate to the incident type and size

Tactical actions
Specialist responders should:
Establish adequate incident ground communications for HVP operators
Manage high volume pump personnel welfare
Manage the demands of HVP sector logistics
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Control measure - High volume pump hose
deployment
Control measure knowledge
Consultation should take place between all relevant agencies over the proposed route of the hose
deployment, with consideration given to traffic management and the impact on the surrounding
community.
The hose route should take into account:
Topography
Terrain
Infrastructure that may be affected
Distance
Position of hose lines (left, right or centre lay)
Single, Twin or multiple hose lines
Weight of charged hose lines
Traffic management requirements
Drainage points
Hose ramp points
Discharge point
Recovery of hose
Hose ramps should be used to protect hose lines if they are routed across vehicular access,
including roads. Consideration should be given to the limited number of hose ramp sets on each
HVP; there are three sets on each full HVP set. Additional hose ramps can be requested through
National Resilience Fire Control (NRFC) via the affected fire and rescue service control room. Traffic
calming measures and marshalling should be put in place to reduce the risk of damage to the hose
lines and the vehicles crossing them; early consideration should be given requesting the assistance
of the police, local authority or Highway Agency to provide traffic management solutions. Hose
ramp points will be suitably signed, coned and illuminated.

Strategic actions
National Resilience should:
Provide appropriate advice and HVP resources, including equipment and personnel as
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requested, for the incident type and size

Tactical actions
Specialist responders should:
Provide technical information and advice to inform the decision for hose deployment
Deploy HVP hose lines following agreed routes
Ensure that hose lines are obvious to traffic and are protected by hose ramps, traffic calming
measures and marshalling where required

Control measure - Water extraction: Deploy high
volume pump to remove flood water
Control measure knowledge
If there is large-scale flooding, pumping operations may need to be provided for extended
durations which may extend to multiple weeks.
The suitability of the receiving area for the extracted flood water will need to be assessed prior to
operations. Considerations should include the environmental impact and the surrounding
communities. For example, the receiving area should not be:
Environmentally sensitive
A Site of Special Scientific Interest (SSSI)
Susceptible to further flooding
Flood water may be contaminated with chemicals or sewage; advice should be sought from the
environmental agency or hazardous materials advisor. A suitable location should be identified to
carry out decontamination of equipment. A HVP Tac Ad will be able to assist with the consideration
and identification of an appropriate site. Consideration should also be given to biosecurity.
Further information about the use of an HVP submersible pump can be found in the control
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measure for Water delivery: Deploy high volume pump (HVP) into open water. Additional
consideration should be given to the likelihood of the presence of contaminants and debris.

Strategic actions
National Resilience should:
Provide appropriate advice and resources for water extraction, including equipment and
personnel as requested, for the incident type and size

Tactical actions
Specialist responders should:
Consider appropriate locations to deploy HVPs
Consider the environmental impact of delivering flood water to another area
Ensure the flood water is of a minimum depth to ensure safe submersible pump operation
Place HVP equipment in a safe area that has been made as safe as practicable
Adopt appropriate protocols for working on or near water when deploying or retrieving the
submersible pump
Monitor the function of the submersible pump during operations
Carry out appropriate decontamination of equipment

Hazard - Insufficient preparation for flooding
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Hazard Knowledge
Floods and flood waters can present significant hazards to responders and communities. Floods
are often predictable and fire and rescue services should use weather and tide forecasting to
inform their response to incidents. This may not always be possible as some types of flood may
occur with little or no warning. Fire and rescue services should identify the potential causes of
flooding in their area and plan accordingly.
Weather conditions
Sustained heavy rainfall, melting snow or ice can cause heavy run-off, causing water to rise above
or break the banks of a river. Fast flows and increased hydrostatic pressure can overcome flood
defences causing flooding in areas where it had not been anticipated by forecasting agencies.
Ground conditions in catchment areas can affect the likelihood of flooding. For example, areas with
clay soil or developed areas with paved or hard surfaces will not absorb water, increasing the risk of
flooding regardless of conditions prior to rainfall.
Rural catchment areas or those with more permeable soil will allow a certain portion of water runoff to be absorbed, decreasing peak flow into channels and absorbing water from flooded
channels. This reduces the likelihood of flooding, but sustained periods of rainfall will cause the
ground to become saturated and increase the likelihood of flooding.
Flood plains are generally low-lying sections of land that can be flooded deliberately to prevent
flooding in other areas. This may be achieved naturally or by reversing locks and activating water
management systems. However, even unpopulated flood plains may be used as grazing land or
contain informally established temporary dwellings such as tents or caravans.
Obstructions and breaches
Blockages in channels or drainage systems may result in flooding. This can include major flooding
caused by landslides or a build-up of debris in channels. Blockages in channels are often linked to
narrowing of channels around man-made structures such as bridges or water management
systems. More localised events where blockage of drainage systems can cause flooding of
properties in the immediate vicinity.
Breaches in flood defences can result in the creation of fast moving and destructive flows of water.
As the size of the breach increases the pressure and speed of flow will reduce. Depending on the
size of the affected channel or body of water resulting flooding may be severe. Although regular
inspections and reports on the condition of flood defences are completed the location, size and
number of breaches are difficult to predict.
Breaches or failures of dams can result in significant and unexpected flooding.
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Storm surge
Storms increase the tidal range beyond their normal levels. Low pressure and high winds increase
the size of waves and the water level of bodies of water. If wind direction, atmospheric conditions
and high tides align it can result in major flooding across a significant area and cause river flooding
upstream. The damage caused by storm surges can be extreme. They may affect several areas and
possibly countries at once and have a long-lasting impact, stretching resources and requiring a
longer-term response.
Leakages
Burst water mains, failures of water management systems and breaches in flood defences can
cause unexpected flooding. The severity and scale will be dictated by the size of the leak and how
much water is contained. Most leakages will be localised but the effects on residents of affected
properties may be severe. Leakages of foul water systems may require responders to consider the
risk of contamination.
Flood types
Floods can create fast-moving waters, static or semi-static conditions. Because of the additional
risks presented by floods, all flood water should be treated as moving water.
Ground water flooding will often be localised, occur quickly and may recede quickly after weather
conditions change.
Flash floods rise quickly and often recede relatively rapidly, but can create dangerous conditions for
responders as flow rates are likely to be higher and conditions will alter rapidly.
Slow moving or semi-static flooding will provide a greater lead time to response.
The rate at which flood water recedes will vary and depend on ground conditions, drainage and
weather conditions in the local area. Upstream and downstream conditions will also affect the
duration and effects of a flood. Pooling may occur in dips or low areas and in some cases these
areas may require pumping out.
Most flood types can be modelled and forecasters should be able to provide accurate scenarios for
likely development of conditions.
Hazards related to flooding
Floods are moving incidents that follow physical rather than administrative boundaries such as
areas represented by resilience forums. They are often long duration, multi-agency events.
Hazards in flooded areas can include fast flowing water, entrapment hazards, displaced street
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furniture, contaminated water, flood waters affecting electrical facilities or water treatment plants,
limited access and rising waters affecting egress.
Assessing the quality of flood water requires professional assistance. Without confirmation from a
responsible body, flood water should be treated as contaminated as it may contain biohazards and
hazardous materials. Flood water may also affect biosecurity as non-native species can move freely.
See National Operational Guidance: Environmental Protection – Biosecurity.
Working durations during flood events may be extended and risks to personnel include fatigue and
physiological stress.
See National Operational Guidance: Operations – Physiological stress
Displaced or submerged street furniture and waterborne objects can present a range of hazards to
responders. Drain covers may be lifted, creating trip hazards and the risk of falling into an obscured
hole. Waterborne objects may affect responders; hydrostatic pressure may lift large objects like
rocks, trees or vehicles. Railings and other semipermeable objects will become strainers when
submerged presenting a risk of limb entrapment.
The following legislation and guidance is applicable to flood incidents and relevant to emergency
planners and responders:
Flood Risk Management Act (Scotland)
National Strategy for Flood and Coastal Erosion Risk Management in Wales
Flood and Water Management Act 2010 (England and Wales)
The European Floods Directive 2007/60/EC
National Planning Policy Framework
Technical Guidance to the National Planning Policy Framework
The Pitt flooding review
National strategies Future Water
Localism Act
The Building regulations 2010
Water Framework Directive

This content is only valid at the time of download - 9-01-2023 09:18

109 of 162

Flood Rescue Concept of Operations

Control measure - Prepare for flooding

Control measure knowledge
Given the highly-developed status of weather and flood forecasting in the UK, most flooding can be
predicted. Preparation is vital to reduce the effects of flooding and incidents should be managed as
an intelligence-led planned event. The expected impact of a flood event may dictate the level of
multi-agency involvement. Voluntary organisations and any organisations that may assist or
provide information but are not considered to be Category 1 or 2 responders should be considered
during planning phases in addition to nationally registered assets.
Assessment of the response required during the preparation phase should consider not only the
direct movement of flood water but the potential effects on access and egress to fire and rescue
sites and the impact on critical infrastructure. Business continuity plans should consider potential
interdependencies such as loss of electricity and resulting effect on mobilisation systems when
assessing hazards and risks. Back-up power systems may also be affected such as electrical
generators in basements.
Effective management of a flood incident requires joint planning and preparation recognising Joint
Emergency Service Interoperability Principles (JESIP). Forecasting and flood mapping can indicate
the areas likely to be affected, although the creation of flood defences and changes in the built
environment will affect the flooding. Historical information such as markers of water height and
distributions are useful indicators when considering preparation for a flood event.
Planners need to decide in advance what they will do when they receive a flood warning. These Are
provided by the Flood Forecasting Centre (FFC) in England and Wales and the Scottish Flood
Forecasting Service (SFFS) in Scotland. The Met Office and Rivers Agency have co-operative
arrangements to provide similar services to Northern Ireland. Flood guidance statements are
provided by the FFC in England and Wales, and the SFFS in Scotland. They detail general flood risk
by county as opposed to the more specific detail covered by responsible agencies’ flood warnings
over a five-day period. Flood guidance statements allow for a broader risk assessment. Similar
information is provided by appropriate government bodies in devolved administrations, these
include the Rivers Agency in Northern Ireland and Scottish Environment Protection Agency (SEPA).
Fire and rescue services should be aware of which level of warning will trigger action by their
organisation and preemptive deployment should be considered at the earliest opportunity.
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Planners should consider the time needed to mobilise and deploy teams into the affected area
before roads and bridges are rendered impassable or washed away.
Mobilising or repositioning resources based on flood warnings and mapping may improve
response to incidents and protect the assets of a fire and rescue service and those of its
employees.
Response to a major costal event flooding can be considered to occur in five phases:
1. Early warning: Over five days out. Early alert from the Flood Forecasting Centre (or
equivalent). Low confidence of exact path and impact. Early warning may be up to eight days
out for certain events but confidence intervals in these circumstances are very low.
2. Assessment: Three to five days out. Stronger confidence in path. First official statements and
warnings may be issued. Resource considerations begin. Confidence of forecasting may
remain as low as 50% at the three days out marker. Critical National Infrastructure that may
be affected should be identified and assessed. Where possible, mitigation activities should be
considered.
3. Preparedness: Three days to hours out. Key decision-making phase for mitigation and
prioritisation. It is during this phase fire and rescue services should consider and enact
business continuity plans, prioritisation and request for national resources, including
establishment of strategic holding areas and command groups. At one day out, confidence
should be high when identifying areas affected and impact for inundation. However, damage,
vandalism or failure of flood defences can cause unexpected impacts.
4. Impact: Few hours to receding of flood waters. The response phase may last for an extended
period depending on weather conditions and consequences of flooding.
5. Recovery: Post-flood rebuilding and recovery. For extreme events such as an East coast
inundation this may last several years.
Lead times for flooding events may vary, depending on cause, but where possible this model
should be followed and the preparedness phase should begin as soon as practicable. Due to low
levels of confidence in forecasting, services may be required to make important decisions based on
imperfect information with low levels of certainty.
The primary and secondary effects of flooding should be considered when deciding where to
establish strategic co-ordinating groups (SCG). Loss of power, isolation by flood waters and loss of
communications will affect the emergency response.
Evacuation and access routes should be assessed during the assessment phase. Planned routes
may be blocked by other activity and other routes may be in flood-affected areas. Consideration
should be given to the impact of public evacuation using identified evacuation routes on fire and
rescue service response to incidents.
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Ad hoc local arrangements for support may leave areas exposed if the incident develops. Any
request for mutual aid made outside of formal National Resilience arrangements should consider
the potential development of the flood and any potential national requests for assistance.
Some areas have signage to indicate safe routes for the public. These routes may become
congested during the immediate response to flooding. Their use by emergency services may slow
the evacuation, so other routes should be identified where possible.

Strategic actions
Fire and rescue services should:
Identify areas vulnerable to flooding and develop risk management plans and processes
Develop business continuity plans for flooding in their area
Liaise with local authorities and emergency planning groups to develop contingency plans
Consult and liaise with site owners or controllers (particularly specific risks including the
Environmental Permitting Regulations (EPR) and Control of Major Accident Hazard (COMAH)
sites) to develop tactical guidance and support arrangements
Work with emergency services and other agencies to co-ordinate flooding responses
Establish mechanisms to receive and communicate flood warnings
Develop procedures to support action on receipt of a severe weather warning
Develop information sharing policies to allow identification of vulnerable groups or
individuals
Consider pre-mobilisation of resources that may be affected by flooding
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Tactical actions
Incident commanders should:
Implement flood plans based on available intelligence
Consider establishing predesignated strategic holding areas and forward control points
Identify and update safe routes and holding areas as the incident develops

Control measure - Liaise with local emergency
planning groups
Control measure knowledge
Information is critical to emergency response and recovery, yet maintaining the flow of information
between agencies, with partners, and to the wider public, is extremely challenging under
emergency conditions. The importance of information for emergency responders and those
affected by events must not be underestimated.
Effective information management depends on the appropriate preparatory measures being in
place to build situational awareness and on developing a Common Recognised Information Picture
(CRIP) at the local, sub-national and national levels (if appropriate). Such measures will need to
support:
Transmitting and collating potentially high volumes of information from multiple sources
Assessing collated information to ensure its relevance, accuracy, timeliness, accessibility,
interpretability and transparency
Translating available information into appropriate information products; for example, briefing
the Strategic Co-ordinating Group or national groups, or releasing it to the media for public
information
Particular challenges that may need to be addressed in collating, assessing, validating and
disseminating information under emergency conditions may include:
Information management procedures varying between agencies
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Perspectives on the event or situation differing
Mistakes and misunderstandings occurring under pressure
Overloaded communications

Strategic actions
Fire and rescue services should:
Work with others to establish systematic information management systems and embed them
in multi-agency emergency management arrangements to enable the right balance to be
struck - in particular, sharing information in a way that is responsive to the needs of
emergency responders, and is compliant with data protection and other legislation, needs to
be thoroughly understood and tested
Establish compatible terminology, abbreviations, communication systems and risk
information for joint working with neighbouring fire and rescue services
Ensure that incident commanders are familiar with the responsibilities of other agencies,
Category 1 and Category 2 responders and the roles of their representatives that may attend
operational incidents – refer to the JESIP publication, Joint Doctrine: the interoperability
framework

Tactical actions
Incident commanders should:
Use common terminology contained in the Cabinet Office Lexicon
Be familiar with the responsibilities of other Category 1 and 2 responders and the roles of
their representatives that may attend operational incidents
Consider requesting information that may be held by other category 1 and 2 responder
agencies

Control measure - Warn, inform and advise
people: Flooding
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Control measure knowledge
The appropriate government bodies will be responsible for warning the public. Any messages
related to flooding should be co-ordinated by the appropriate agency and services should not
deviate from publicly issued advice.

Strategic actions

Tactical actions
There are no tactical actions associated with this control measure.

Control measure - Plan reception centres

Control measure knowledge
Depending on the scale and nature of the incident, suitable locations and logistics for the safe
reception of large numbers of people may need to be identified and arranged. Reception centres in
the form of survivor reception centres, emergency rest centres and humanitarian assistance
centres are designed to cater for the needs of all casualties and others involved.
Experience has shown that in the immediate aftermath of an incident many people will travel to the
scene or to meeting points, such as travel terminals, if they believe their family or friends may have
been involved in an emergency. Friends and relatives who may be feeling intense anxiety, shock or
grief, need a sympathetic and understanding approach. Appropriate and effective liaison and
control must be in place to ensure that information is accurate, consistent and non-contradictory.
Local authorities work with statutory and specialist agencies and the voluntary sector who can
provide additional specialist assistance at a large scale incident or one which requires additional
logistical and public support. Such agencies include:
Voluntary Sector Civil Protection Forum
Red Cross — emergency response
Disaster Action
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Salvation Army Trust
Samaritans
St. John Ambulance / St. Andrews Ambulance (Scotland)
Royal Voluntary Service — formerly Women's Royal Voluntary Service
For further information, see: Emergency Response and Recovery Non statutory guidance
accompanying the Civil Contingencies Act 2004

Strategic actions
Fire and rescue services should:
Make appropriate arrangements with local authorities and partner agencies for pre-planned
public reception centres as part of the community risk assessment
Develop local guidance and appropriate arrangements on the available support services for
people affected by emergency incidents
Ensure that incident commanders have an understanding of the processes and arrangements
for local emergency public support services

Tactical actions
Incident commanders should:
Carry out timely liaison with partner agencies on the establishment of reception centres
Instigate local arrangements for emergency public support services

Control measure - Evacuation: Flooding

Control measure knowledge
Flood evacuation may occur several days prior to impact when levels of certainty in forecasting
warrant pre-emptive action. This may include a requirement to establish reception centres and
other care facilities and should be carried out in conjunction with local and national responses.
In some circumstances vertical evacuation (the movement of people to a higher floor in their own
property) may be considered. This strategy is unsuitable for certain property types and vulnerable
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groups and its effectiveness is limited for longer term flooding as the effect on utilities, the
availability of clean drinking water and the health risk associated with flooding may force longer
term full evacuation. Properties affected by flooding may no longer be habitable and the relevant
agencies should consider the need for long-term rehousing following evacuation.
Transient populations may be living in areas that are not registered and may need to be identified
using other means such as aerial assessment or thermal imaging. During evacuation, services
should consider the need to evacuate and accommodate communities in vulnerable properties
such as holiday homes and caravan parks.
Some communities may not respond to traditional methods of communication such as
megaphones, flood alerts, TV or radio. This may be because the community does not have access to
the required technology or does not understand the language that is being used. Where necessary,
alternative means of communication such as pictorial warning systems, translation sheets or
community champions may assist in providing flood warnings.
Large-scale evacuations rely on effective management. Failure to manage evacuations can result in
members of public taking actions that are not compatible with the overall evacuation strategy and
may affect the success of future evacuations. Messages should be clear and reception centres
should be established and ready to accept people prior to the need to evacuate.

Strategic actions
Fire and rescue services should:
Establish appropriate evacuation plans for foreseeable floods, working with partner agencies
and lead local authorities to develop emergency plans

Tactical actions
Incident commanders should:
Implement evacuation arrangements for people at risk from the effects of flooding and rising
flood waters

Control measure - Clearly defined area of
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operations: Flooding
Control measure knowledge
The area of operations during a flood may be vast. To help manage wide area flooding, it can be
subdivided. Intelligence reports will contribute to defining the area of operations and the
development of a common operating picture (COP). The defined area may be dynamic and require
updating regularly.
Sectors identified for search-related tasks should be searchable within an operational period for
the assigned asset and have clearly identifiable boundaries. There should be a clear plan of action
to deal with flood casualties and survivors.

Strategic actions
Fire and rescue services should:
Ensure incident commanders understand the principles of search co-ordination

Tactical actions
Incident commanders should:
Implement a co-ordinated search plan, define parameters and subdivide the area where
necessary

Control measure - Cordons: Water rescue and
flooding
Control measure knowledge
When working near, on or in water, it may be appropriate to establish hazard zones to restrict
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movement of personnel depending on levels of training and available equipment. Where possible,
areas should be indicated using physical barriers and access should be controlled but due to the
large geographical area covered by some flooding and water incidents this may not be feasible.
Where cordons or hazard zones are required it may be necessary to control access using
comprehensive briefings and physical landmarks.
Hazard zones are separated into hot, warm and cold zones. It may not always be appropriate to
establish any zones, or access to the hot zone may be prevented depending on the risk
assessment. Known bodies of water, with limited risk may not require any hazard zones to be
established.
The hot zone is usually defined as the area of water or unstable surface. This area may be
expanded based on the risk assessment of the incident commander. The hot zone is the area of
greatest risk where rescues will be carried out and should only be entered by rescuers with the
appropriate training and personal protective equipment (PPE).
The warm zone is the working area adjacent to the hazard, usually within three metres but this
distance may be extended or reduced following a risk assessment. There may be a significant risk
of uncontrolled entry into the water in this area. A warm zone may not be required when accidental
entry into water can be prevented, or the hazard from entry is minimal such as still bodies of water
with known depths. Personnel working in the area should be suitably trained, equipped and briefed
to carry out specific tasks.
The cold zone is the safe area located outside the hazard zones. Equipment dumps, holding areas,
casualty reception centres and marshalling areas should all be located in this area.
The cold zone is usually established 3 metres from the water’s edge, but this distance will depend
on the ground conditions, slope and presence of barriers around the edge of the water and may be
extended or reduced depending on the hazard and risk of uncontrolled entry.
It is important that control zones are established, effectively implemented and communicated to all
emergency responders as early as possible to maintain safe working areas and to assist in defining
role responsibilities and objectives.
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Hazard zones for water related incidents
The geographic scale of operations during responses to wide area flooding can make management
of personnel difficult. To establish greater levels of command and control incident commanders
should consider logging the number of personnel committed to the risk area. This should include
the times of entry of personnel, assigned tasks and equipment. If necessary, consider placing
appropriate limits on durations committed to the risk area. The duration of commitment will
depend on the required tasks and environmental conditions. Regular radio contact should be
maintained and where possible a dedicated officer appointed to manage the safety of personnel.

Strategic actions
Fire and rescue services should:
Provide appropriate means of implementing control zones and cordons at incidents involving
water
Provide all operational firefighters with water awareness training

Tactical actions
Incident commanders should:
Consider establishing control zones at incidents involving water and communicate to all
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responders
Consider using cordon control gateways at incidents involving flooding
Ensure that personnel operate on the safe side of existing guarding near water or unstable
surfaces
Consider establishing an exclusion zone around any body of water or unstable surface where
no guarding exists
Manage hazards in the working environment that could lead to slips, trips and falls into
bodies of water or unstable surfaces

Hazard - Restricted access and egress: Water
rescue and flooding
Hazard Knowledge
Transport routes may become impassable as flood waters rise or bridges and transport
infrastructure is damaged. Waters affecting access routes that had been used previously may
become deeper and prevent their continued use.
Undercutting of river banks or erosion of softer surfaces caused by flood water may make surfaces
prone to collapse. Saturation of natural surfaces may increase the likelihood of vehicles or
personnel becoming stuck.
Responders should also be aware of the risk that they become isolated by changes in conditions.
Access and egress to the site of operations should be monitored constantly.

Control measure - Access and egress: Flooding
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Control measure knowledge
Establishing and identifying safe access and egress routes that are unlikely to be affected by the
development of the incident will reduce the risk of response times being affected or personnel
becoming isolated or stranded.
Personnel should consider the effect of water on vehicles or vessels used to gain access and their
appropriateness for the task. The position of air intakes or propulsion style of watercraft may
preclude their use in certain water depths.
Personnel should be aware that depth can change rapidly or unexpectedly and pathfinders may be
required to establish safe routes.
Marking out hazardous areas and establishing exclusion routes will reduce the risk of entrapment
but will require regular reassessment as the water levels change. .

Strategic actions
Fire and rescue services should:
Provide access to appropriate information, mapping and forecasting systems to allow the
identification of hazardous areas and development during flood events
Provide access to appropriate vehicles for the use in flooded areas

Tactical actions
Incident commanders should:
Identify safe access and egress to the scene of operations and communicate avoidance
routes

Hazard - Flood damage to property and
infrastructure
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Hazard Knowledge
Property damage caused by flooding can be significant. Short-term cleaning up costs can be high,
and water can also cause longer term cosmetic damage, warp timbers, cause degradation of
structural elements and lead to mould and damp. Scouring by fast-moving water may affect the
stability of foundations or cause subsidence.
In addition to the damage caused by flowing water, lateral pressure can create significant forces.
The greater the difference between the height of water on either side of an impermeable surface,
the greater the pressure created. This pressure can cause structural damage to properties and
potentially result in the collapse of temporary or unstable structures.
Structures may be built of partially permeable materials such as brick. The differences in pressure
will cause water to move through semipermeable surfaces even if all apertures are closed. Over a
certain height even a home with property level protection such as door barriers or sand bags will
start to see some water ingress. The effect of lateral hydrostatic pressure should be considered
when making a decision to pump out a structure, as the combination of scouring, water damage
and the pressure differential created by lowering the internal water level by pumping may cause
unnecessary structural damage. During flooding, it may be prudent to wait for water to subside
rather than pumping properties out during flooding.
Secondary effects of flooding include disruption to infrastructure such as the supply of clean water,
electricity and transport and can include damage to Critical National Infrastructure (CNI). Other
effects of flooding may include failure of automatic telling machines, disruption to food and water
supplies and health care facilities, potentially resulting in long-lasting damage to the economy of an
area. The inability to access resources, provision of food and clean water, delays in responding and
the effects on the lives of responders outside of their employment should be considered during
planning for floods, particularly for extended out-of-area response.
Water treatment works
Water treatment works can be affected by flooding, preventing the production of clean water for
drinking and bathing. Prolonged loss can increase the risk of ill health and lead to dehydration
amongst vulnerable communities. Although the provision of clean water during an emergency will
be considered as part of a response to flood, this supply will be limited and costly. Where possible,
water treatment facilities should be protected rather than relying on temporary provision.
Transport networks
Flooding can make transport routes impassable and prevent access and egress to incidents. Safe
routes may become congested as the public attempt to evacuate or find passable routes.
Landslides linked to flooding may cause routes to become blocked and areas of road or rail may
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become so damaged by water or debris that they cannot be used after flood waters recede. People
may become stranded either on the road network or at transport hubs and require evacuation.

Control measure - Divert the flow

Control measure knowledge
It may be possible to divert the flow of water to either prevent flooding or protect assets. This can
be achieved by:
Using pumps to redirect water
Making use of existing water management systems
Excavating channels to direct flow
Erecting barriers
Even during smaller incidents, any diversion of water should be done in consultation and with the
consent of environmental agencies, land agencies or other responsible groups, as there may be
unintended consequences. The diversion of water may affect biosecurity, cause flooding in
unaffected areas, cause translocation of damage or otherwise negatively affect the holistic flood
management plan.
During larger floods diverting the flow may allow areas to be protected. Areas of importance should
be identified such as those containing Critical National Infrastructure (CNI), important transport
routes or built-up areas. It may also prevent additional hazards from being generated such as
contamination of water; once contamination has occurred the implications may be significant.

Strategic actions
Fire and rescue services should:
Have policies to support the sharing of information during a flood between responsible
agencies
Identify and prioritise areas that may be at risk from flooding
Develop a holistic flood water management plan
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Tactical actions
Incident commanders should:
Identify and protect critical infrastructure and potential sources of contamination
Consider diverting flood water in consultation with lead agencies to protect properties,
important areas and infrastructure

Control measure - Remove blockages

Control measure knowledge
Removing blockages in drainage systems and water ways is not the responsibility of the fire and
rescue service. Where it is safe to do so, removing objects that are preventing water from draining
away may prevent or reduce damage caused by flooding and may be considered where
appropriate.

Strategic actions
Fire and rescue services should:
Have policies to support the sharing of information during a flood between responsible
agencies to identify and remove blockages as part of a multi-agency plan
Identify and prioritise risks in their area that may be at risk from flooding

Tactical actions
Incident commanders should:
Consider removing blockages from drains and water channels to allow drainage in
consultation with responsible agencies
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Control measure - Pumping out

Control measure knowledge
Fire and rescue services may be required to pump out flood water to prevent or reduce damage to
properties and infrastructure. Pumping water may be achieved using mobile pumps, vehicle
mounted pumps or high volume pumps (HVP). Any decision to pump water from a structure should
consider:
Why pumping out is being considered and whether any damage will be prevented
Where water will be moved to and what impact it will have, including whether it will affect any
undamaged or unaffected areas
Whether conditions are likely to worsen or reflood a structure and whether any reasonable
action can be taken to prevent this from occurring
The duration that pumping activities will be required to continue for to prevent or reduce
damage
The effect removal of water from temporary or unstable structures will have on stability
where water pressures have stabilised
Whether the movement of water to unaffected areas will affect biosecurity or harm the
environment
When making the decision to move large volumes of water, downstream conditions and
development of a flood event should be considered. This assessment should include the time lag
for water to arrive and probable duration of pumping activities.
Once waters begin to recede, pumping water from flooded properties may speed the recovery
process but should take place as part of a structured recovery plan.
When pumping out for extended time periods the welfare of personnel should be considered.
Contaminated equipment and pumps will require decontamination. Effective decontamination of
HVPs requires large volumes of water and space which should be considered prior to redeployment
of assets.

Strategic actions
Fire and rescue services should:
Provide appropriate resources to support responders when responding to flooding
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Tactical actions
Incident commanders should:
Consider the effects of pumping out structures

Hazard - Electricity: Flooding incidents

Hazard Knowledge
Damage to electrical installations can have a significant effect on the immediate tactical options for
incident commanders and can pose significant hazards to personnel and public. A property’s
electricity supply may be affected by flood water or an element of the electrical transmission or
distribution network may be affected.
Water can conduct electricity presenting a direct hazard to personnel and the public. Damage to
electrical infrastructure could leave communities without electricity and have additional
consequences that will affect the public and responding agencies.
Transmission system substations or overhead lines operate at significantly higher voltages (400kV
or 275kV) than local distribution networks. Emergency services should keep away from
transmission and distribution system substations and downed overhead line conductors that are
affected by flooding until they receive notification from the owner or operator of the transmission
system. Even in flood conditions it should be assumed all high voltage equipment remains live.
Water pumping should be co-ordinated and controlled by the responsible person.
In most cases the primary conductors or equipment within substations are not affected by flooding.
Secondary and ancillary services, such as the protection or control systems may be affected and
pose a hazard. Hidden trenches also pose a significant risk of injury to staff and the emergency
services when working in flooded substations.
Most infrastructure has some dependence on electrical supply and although back-up systems may
be available, this may also be affected by flood waters. For example, many hospital back-up
generators are in basements that can be affected by flooding.
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Control measure - Isolate and make safe
electricity supplies
Control measure knowledge
Electrical isolation to small premises can be achieved by isolating electricity at the consumer unit
(or fuse board) or by removing the supplier's main fuse, found on the supply side of the meter.
Removal of this fuse could be carried out by fire and rescue service personnel in extreme
circumstances. Due to the possibility of small quantities of asbestos being present in older fuses,
appropriate personal protective equipment (PPE) and respiratory protective equipment (RPE)
should be worn.
All commercial premises will have electricity isolation points at the electrical intake. At larger sites,
there may be isolation points that control areas of the site or separate pieces of machinery or
equipment.
Fire and rescue service personnel will benefit from having access to risk information about
equipment and its location such as:
Substations
Transformers
Switchgear
Emergency stops
Consumer units (fuse boards)
If fire and rescue service personnel need to deal with three-phase power supplies, they may need
to request assistance from the electricity supplier, unless there are on-site engineers competent in
dealing with, and controlling, this hazard.
Health and Safety Executive - electrical definitions
It is critically important that fire and rescue service personnel understand electrical terminology
when discussing isolation of electricity supplies with electricity distributors or any attending
electrical engineers. Failing to understand this terminology may increase the risks encountered.
The definitions in the table below provide the explanation for words and terms used in this
guidance, unless otherwise stated. Note that some of these terms are definitions from the
Electricity at Work Regulations (1989):
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Means that the item has acquired a charge either because it is live or
because it has become charged by other means such as by static or
Charged

induction charging, or has retained or regained a charge due to
capacitance effects even though it may be disconnected from the rest of
the system.

Dead

Not electrically 'live' or 'charged'

Designated
competent person

A competent person appointed by the employer, preferably in writing, to

(also known in some

undertake certain specific responsibilities and duties, which may include

industries as

issuing and receiving safety documents such as permits-to-work. The

'authorised person'

person must be competent by way of training, qualifications and/or

or 'senior

experience and knowledge of the system to be worked on.

authorised person')
Disconnected

Equipment (or a part of an electrical system) that is not connected to any
source of electrical energy
Includes anything used, intended to be used or installed for use, to

Electrical equipment

generate, provide, transmit, transform, rectify, convert, conduct,
distribute, control, store, measure or use electrical energy

High voltage

Voltages greater than 1000V AC or 1500V DC. Voltages below these
values are low voltage.
Equipment (or part of an electrical system) that is disconnected and

Isolated

separated by a safe distance (the isolating gap) from all sources of
electrical energy in such a way that the disconnection is secure, i.e. it
cannot be re-energised accidentally or inadvertently
Equipment that is at a voltage by being connected to a source of

Live

electricity. Live parts that are insulated and exposed so they can be
touched either directly or indirectly by a conducting object are
hazardous if the voltage exceeds 50V AC or 120V DC in dry conditions.
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Work on or near conductors that are accessible and live or charged. Live
Live work

work includes live testing, such as using a test instrument to measure
voltage on a live power distribution or control system.

Low voltage

Voltages up to 1000V AC or 1500V DC. Voltages above these values are
high voltage.

Note: on a nuclear site, the designated competent person would be referred to as the duly
authorised person.
The Energy Networks Association has produced Safety Information for the Fire Service. This
contains information on emergency situations involving electricity, along with important contact
numbers for electricity companies. It contains a rescue flow chart that may assist with risk
assessments.

Strategic actions
Fire and rescue services should:
Liaise with local utility and fuel supply companies and maintain up-to-date emergency contact
details in their fire control rooms
Consider adopting memoranda of understanding (MoU) with their electricity suppliers to
improve joint working at emergency incidents

Tactical actions
Incident commanders should:
If required, isolate electricity supplies to domestic and commercial premises as soon as
reasonably practicable, using appropriate isolation points
Implement appropriate procedures to prevent electrical systems being switched on
inadvertently, for example, using locks, signs or supervision
Consider seeking specialist advice or assistance where isolating supply is problematic
Consider the consequences of isolating electricity supplies
Request and record permission from the designated competent person (authorised person or
senior authorised person) before commencing fire and rescue service activities near highvoltage equipment
Ensure that stored charge or stored energy is discharged
Always assume the system is live until relevant power company engineers or other
competent engineers confirm otherwise, for example, through a permit-to-work certificate
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Control measure - Cordon controls

Control measure knowledge
Fire and rescue services have the power to restrict the access of people to premises or a place in an
emergency. Commanders must consider the safety of personnel, members of other agencies and
the public. Cordons are an effective way of controlling resources and maintaining safety.
Where practical, the police will establish and maintain cordons at appropriate distances to allow the
emergency services and other responding agencies to save life, protect the public and property,
and care for casualties.
In some areas the police will have agreements enabling the fire and rescue services to manage
gateways into the inner cordon, establish who should be granted access and keep a record of
people entering and exiting.
Personnel from other agencies may need to work within cordons that are under the safety
management of the fire and rescue service. Briefing arrangements for responders from other
agencies should be jointly established, preferably in advance of an incident.
Pre-planning and exercising with partner agencies should aim to establish the roles and
responsibilities for implementing and maintaining cordon control for multi-agency incidents.
Further information on cordons can be found in the Cabinet Office publication, Emergency
Response and Recovery.
After the initial cordon has been established to secure the scene the incident is usually divided into
two distinct areas:
Inner cordon
Outer cordon
Inner cordon
The inner cordon denotes the hazard area and controls access to the immediate scene of
operations. This provides an increased measure of protection for personnel working in that area.
Incident commanders should restrict access to the lowest numbers needed for safe and effective
operational activity. At small incidents this could be an existing physical barrier or a safety officer
briefed to restrict access.
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At incidents where a higher degree of control is required, those entering the inner cordon should
report to a designated scene access control point and register their arrival. This ensures that they
can be safely accounted for should there be any escalation of the incident, and affords an
opportunity for briefing about the hazards, control measures, emergency arrangements and other
issues. Nobody should be permitted to enter the inner cordon without an appropriate level of
personal protective equipment (PPE). It is necessary to ensure that those leaving the inner cordon
register their departure.
Incident commanders must account for people’s safety and location. If an incident is using sectors
they can delegate this responsibility to the sector commander, who should be aware of the people
and personnel who are active in their sector. An inner cordon gateway control system should be
established and may include:
Means of recording all people entering and exiting the inner cordon area
Provision of safety briefing and agreed evacuation signals
Checklists for personal protective equipment (PPE)
Personnel to escort non-fire and rescue responders
Details of working locations
Tasks of other agencies
The fire and rescue service will be responsible for safety management within the inner cordon until
responsibility for the scene is transferred to another body. Overall responsibility for the health and
safety of personnel working within the inner cordon remains with individual agencies. Such
agencies should ensure that personnel arrive at the scene with appropriate PPE and are adequately
trained and briefed for the work they are to undertake within the cordon.
Information about the control of the inner cordon is detailed in the Cabinet Office publication,
Emergency Response and Recovery.

Figure: Where practical the inner cordon should be identified with the use of red and white barrier
tape
Outer cordon
An outer cordon may be established around the vicinity of the incident to control access to a wide
area. This will allow the emergency services and other agencies to work unhindered and in privacy.
Access through the outer cordon for essential non-emergency service personnel should be by way
of an access control point.

This content is only valid at the time of download - 9-01-2023 09:18

132 of 162

This cordon limits access to an area being used by the emergency services and other relevant
agencies. The police will usually control outer cordons, and may also establish traffic cordons to
prevent unauthorised vehicular access. The police will identify safe routes in and out of the cordon
for emergency vehicles and other agencies. Rendezvous points and marshalling areas will usually
be located within the outer cordon

Hot, warm and cold zones
At certain incident types, there may be a need to divide cordons into hot, warm and cold zones.
This will depend on the level of risk faced by emergency responders and the range of
corresponding control measures identified and implemented. The use of these zones should be
agreed by all emergency responders. As example, for a CBRN(e) incident, JESIP provides the
following definitions:
Hot zone – The area where the initial release occurs or disperses to. It will be the area which
may pose an immediate threat to the health and safety of all those located within it and is the
area of greatest risk.
Warm zone – An area uncontaminated by the initial release of a substance, which becomes
contaminated by the movement of people or vehicles. The warm zone will be extended to
include the area of decontamination activity. These areas cannot be guaranteed as free from
contamination.
Cold zone – The uncontaminated area between the inner cordon and the outer cordon where
it has been assessed that there is no immediate threat to life.
Exclusion zone
Some hazards may present such a significant danger to the safety of personnel, other agencies and
the public that no control measures will adequately reduce the risk. Incident commanders should
consider establishing an exclusion zone within the inner cordon to which precludes access for all
personnel and responders from other agencies.

Figure: Where practical exclusion zones should be identified with the use of black and yellow
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barrier tape
Air exclusion zones
It is important that fire and rescue services notify air traffic control as soon as possible if there is a
possibility that an incident may represent a hazard to aircraft in the area. Air traffic control can then
issue warnings and instructions to aircraft in the vicinity of the fire. If required, the police can
request that air traffic control create an air exclusion zone around a fire, to prevent unauthorised
aircraft or drones (classified as a type of unmanned aircraft system by the Civil Aviation Authority)
from flying over, or near, the incident.

Strategic actions
Fire and rescue services should:
Provide appropriate equipment and other resources to safely implement cordon control
Establish the roles and responsibilities for implementing and maintaining cordon control with
partner agencies for multi-agency incidents
Jointly establish the briefing arrangements for when other agencies are working within inner
cordons under the safety management of the fire and rescue service
Consider pre-planning and exercising with partner agencies for cordon control arrangements

Tactical actions
Incident commanders should:
Ensure that appropriate inner and outer cordons are established and communicated
following an assessment of risk to all people present
Control access to the inner cordon using methods proportionate to the type, size and
complexity of the incident
Establish a scene access control point to log all people operating within the inner cordon
when appropriate
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Implement exclusion zones if intolerable risks to safety are identified
Request police assistance to establish a traffic cordon or air exclusion zone if necessary

Unstable surfaces and landslides

Hazard - Insufficient resources: Unstable ground
and landslides
Hazard Knowledge
Unstable surface and landslides can present unique challenges to responding personnel and may
require specialist equipment or personnel to effectively resolve the incident. Attempting a rescue
from unstable ground or working at a landslide without the appropriate equipment or sufficient
specialist personnel may result in serious injury to responders.
Working near or on unstable surfaces or performing a rescue from landslides is likely to involve
arduous work over a significant duration.

Control measure - Specialist resource: Unstable
surfaces and landslides
Control measure knowledge
HM Coastguard (HMCG) and voluntary organisations can provide details of specialist mud rescue
services in coastal areas. HMCG rescue teams and some local voluntary rescue associations may
have considerable knowledge of the area and the capability to operate on local mud flats.
Incidents involving unstable surfaces may require actions that are beyond the capabilities of the
initial response. Incident commanders should be aware of the restrictions that available equipment
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and training place on their ability to take action. In such circumstances, technical rescue teams
should be requested to attend the incident.
Aerial appliances can provide a safe working platform to access unstable surfaces and perform
tasks, although their use may cause additional hazards from vibration. Careful siting of aerial
appliances will be required for working near unstable surfaces and ground conditions should be
reviewed regularly.
Watercraft such as rescue sleds, boats and rescue platforms can, in some circumstances, provide a
safe means of access.
Technical rescue teams may be able to provide additional support to create safe working platforms
provide assistance with shoring, provide specialist equipment or alternative means of access.

Strategic actions
Fire and rescue services should:
Identify areas where unstable ground may be present and make this information available to
personnel
Provide access to agencies to assist at incidents involving unstable surfaces where
appropriate

Tactical actions
Incident commanders should:
Request appropriate specialist resources for rescues from unstable surfaces and landslides
Consider the use of specialist equipment at incidents involving unstable ground or landslides

Hazard - Unstable surfaces
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Hazard Knowledge
For the purposes of this guidance unstable surfaces, includes any surface that may give way, break,
collapse or allow people, equipment or vehicles to sink or become stuck. This includes but is not
limited to:
Ice
Mud
Gravel
Sand
Slurry
Bulk storage of materials that do not provide a firm footing such as rubble, grain or rice
The hazards and associated control measures for unstable surfaces also apply to steep slopes,
embankments, trench walls, cliff tops and roofs. Incidents may combine working at height, confined
space and unstable surfaces.
A surface may appear to be stable, but the effects of the incident or operational activity may cause
it to become unstable. Examples include peat or waste burning away underfoot or the application
of large volumes of water to a soluble or semi-soluble substance such as mud. There is frequently
little or no indication of the transition between firm and unstable surfaces.
Sudden collapse or the failure of unstable surfaces may be caused by adverse weather conditions
or naturally occurring erosion that has undermined the ground’s integrity and it can fail without
warning. Vibration from nearby machinery, severe impact and heavy loads close to an edge can
also affect the stability of the ground. Partial or full building collapse may be caused by or cause
unstable surfaces and may indicate that the area surrounding the collapsed structure is unstable.
The natural environment including pits, cliffs, steep ground, or free-flowing solids may be subject to
instability.
Trenches and excavations are present in building works and utilities maintenance. Pits can be
found in a variety of locations such as old mines or quarries, agricultural and industrial sites. An
incident involving a trench or excavation may require shoring or the removal of soil, along with
having to move heavy machinery or plant. See National Operational Guidance: Sub-surface, height,
structures and confined spaces – Unstable natural or built environment.
Geological weakness such as earthquakes and subsidence may cause buildings to collapse through
movement of the strata on which the foundations are laid. This movement can place excessive
stress on a structure, overloading it and causing collapse. Alternatively, the ground on which the
building is constructed may weaken to the extent that it is unable to support the weight of the
building. Liquefaction, where the water content in the soil increases to such an extent that the soil
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loses all cohesiveness and strength and the building sinks into the ground, is one of the most
common forms of failure.
Unstable surfaces can be hazardous; an unstable or soft surface may give way when downward
pressure is applied. The surface may be so soft that humans or animals can sink until movement
becomes impossible. Surfaces can have a layer of relatively firm ground covering a softer surface
beneath. A thin layer of firm ground may break through when pressure is applied causing
personnel to sink into softer ground below.
A serious risk of injury exists at incidents involving an unstable surface; soil, for example, can weigh
more than 1.25 tonnes per cubic metre square. Even small collapses may be fatal. The risks to
people include:
Becoming trapped or buried
Being crushed by the movement of soil and any subsequent loading
Falling from height
Falling into a trench, pit or opening
Drowning and asphyxiation
Depending on the site involved, ground conditions can become unstable for many reasons. Certain
sites present increased risks of ground becoming unstable:
Landfill sites: deep-seated fires burning waste deep under the crust can create underground
voids with little or no warning. These voids present a significant hazard to onsite vehicles as
well as to responding fire and rescue service personnel.
Poorly maintained or illegal industrial sites and byways: these sites are less likely to have
designated hard standing or purpose-built vehicle routes. Ground conditions can quickly
deteriorate as a result of firefighting and vehicle movement.
Farmland: tracks and fields may not be suitable for fire service vehicles. Slurry pits may
appear to be hard waste ground, or covered in grass or weed growth.
Naturally occurring hazards such as sink holes and liquefaction can make a surface that
appears solid to collapse or become unstable.
Ice
Ice should never be considered safe to walk on. The thickness may vary depending on water depth,
temperature and microclimates. It can be difficult to determine the depth and flow of water
underneath the ice. Personnel can fall through ice and travel a significant distance below the
surface or become trapped beneath it.
Mud
It may be difficult to access casualties through deep mud, as walking becomes impossible without
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specialist equipment such as mud shoes. The distance to the casualty can make the situation more
difficult. Incidents can be particularly hazardous at night or during periods of poor visibility such as
dense fog.
Working on unstable surfaces
Personnel should be aware of the physical condition of the surfaces they are working on. Roofs
may be weak, embankments and cliff tops may be steep, slippery or have loose surface materials
and some built environments may be unstable and weaker than they first appear.
Fire and rescue personnel should remember that while the equipment they use is regularly
inspected, tested and maintained, the areas they traverse and attach to are not. These areas should
be stringently examined and suitable precautions taken.
Fire and rescue service vehicles may become trapped or stranded on unstable, soft or uneven
ground. On sites that do not have designated hard standing or purpose-made vehicle routes,
ground conditions can quickly deteriorate. Weather conditions, firefighting operations and vehicle
movements can cause ground conditions to deteriorate.
The hazards and associated control measures for bodies of water and unguarded edges apply
when working near unstable surfaces.

Control measure - Monitor ground conditions

Control measure knowledge
When working on unstable ground, the surface should be observed continually to spot any
movement or dipping; this may indicate subsidence and possible collapse into unidentified voids.
Incident commanders should consider channelling water run-off to sacrificial areas, moving
vehicles to avoid entrapment and containing, diverting or controlling the use of firefighting media
to reduce the impact on ground conditions.
See National Operational Guidance: Environmental Protection – Fire water run-off.
Working on or moving vehicles on unstable ground should be avoided. Care should be taken
whenever vehicles are driven off purpose-built vehicle routes. An assessment should be made to
ensure that the surface can take the weight of the vehicle, avoiding the possibility of it becoming
stranded.
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Strategic actions
Fire and rescue services should:
Monitor ground conditions and the impact of firefighting media on ground conditions

Tactical actions
Incident commanders should:
Implement appropriate methods to reduce the effects of firefighting media on ground
conditions
Consider the use of on-site equipment and vehicles to access sites with unstable ground
Identify safe access and egress routes and areas for the site and any specific working areas
Consider the impact of past, present and future weather conditions on the ground conditions

Control measure - Cordon controls

Control measure knowledge
Fire and rescue services have the power to restrict the access of people to premises or a place in an
emergency. Commanders must consider the safety of personnel, members of other agencies and
the public. Cordons are an effective way of controlling resources and maintaining safety.
Where practical, the police will establish and maintain cordons at appropriate distances to allow the
emergency services and other responding agencies to save life, protect the public and property,
and care for casualties.
In some areas the police will have agreements enabling the fire and rescue services to manage
gateways into the inner cordon, establish who should be granted access and keep a record of
people entering and exiting.
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Personnel from other agencies may need to work within cordons that are under the safety
management of the fire and rescue service. Briefing arrangements for responders from other
agencies should be jointly established, preferably in advance of an incident.
Pre-planning and exercising with partner agencies should aim to establish the roles and
responsibilities for implementing and maintaining cordon control for multi-agency incidents.
Further information on cordons can be found in the Cabinet Office publication, Emergency
Response and Recovery.
After the initial cordon has been established to secure the scene the incident is usually divided into
two distinct areas:
Inner cordon
Outer cordon
Inner cordon
The inner cordon denotes the hazard area and controls access to the immediate scene of
operations. This provides an increased measure of protection for personnel working in that area.
Incident commanders should restrict access to the lowest numbers needed for safe and effective
operational activity. At small incidents this could be an existing physical barrier or a safety officer
briefed to restrict access.
At incidents where a higher degree of control is required, those entering the inner cordon should
report to a designated scene access control point and register their arrival. This ensures that they
can be safely accounted for should there be any escalation of the incident, and affords an
opportunity for briefing about the hazards, control measures, emergency arrangements and other
issues. Nobody should be permitted to enter the inner cordon without an appropriate level of
personal protective equipment (PPE). It is necessary to ensure that those leaving the inner cordon
register their departure.
Incident commanders must account for people’s safety and location. If an incident is using sectors
they can delegate this responsibility to the sector commander, who should be aware of the people
and personnel who are active in their sector. An inner cordon gateway control system should be
established and may include:
Means of recording all people entering and exiting the inner cordon area
Provision of safety briefing and agreed evacuation signals
Checklists for personal protective equipment (PPE)
Personnel to escort non-fire and rescue responders
Details of working locations
Tasks of other agencies
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The fire and rescue service will be responsible for safety management within the inner cordon until
responsibility for the scene is transferred to another body. Overall responsibility for the health and
safety of personnel working within the inner cordon remains with individual agencies. Such
agencies should ensure that personnel arrive at the scene with appropriate PPE and are adequately
trained and briefed for the work they are to undertake within the cordon.
Information about the control of the inner cordon is detailed in the Cabinet Office publication,
Emergency Response and Recovery.

Figure: Where practical the inner cordon should be identified with the use of red and white barrier
tape
Outer cordon
An outer cordon may be established around the vicinity of the incident to control access to a wide
area. This will allow the emergency services and other agencies to work unhindered and in privacy.
Access through the outer cordon for essential non-emergency service personnel should be by way
of an access control point.
This cordon limits access to an area being used by the emergency services and other relevant
agencies. The police will usually control outer cordons, and may also establish traffic cordons to
prevent unauthorised vehicular access. The police will identify safe routes in and out of the cordon
for emergency vehicles and other agencies. Rendezvous points and marshalling areas will usually
be located within the outer cordon

Hot, warm and cold zones
At certain incident types, there may be a need to divide cordons into hot, warm and cold zones.
This will depend on the level of risk faced by emergency responders and the range of
corresponding control measures identified and implemented. The use of these zones should be
agreed by all emergency responders. As example, for a CBRN(e) incident, JESIP provides the
following definitions:
Hot zone – The area where the initial release occurs or disperses to. It will be the area which
may pose an immediate threat to the health and safety of all those located within it and is the
This content is only valid at the time of download - 9-01-2023 09:18

142 of 162

area of greatest risk.
Warm zone – An area uncontaminated by the initial release of a substance, which becomes
contaminated by the movement of people or vehicles. The warm zone will be extended to
include the area of decontamination activity. These areas cannot be guaranteed as free from
contamination.
Cold zone – The uncontaminated area between the inner cordon and the outer cordon where
it has been assessed that there is no immediate threat to life.
Exclusion zone
Some hazards may present such a significant danger to the safety of personnel, other agencies and
the public that no control measures will adequately reduce the risk. Incident commanders should
consider establishing an exclusion zone within the inner cordon to which precludes access for all
personnel and responders from other agencies.

Figure: Where practical exclusion zones should be identified with the use of black and yellow
barrier tape
Air exclusion zones
It is important that fire and rescue services notify air traffic control as soon as possible if there is a
possibility that an incident may represent a hazard to aircraft in the area. Air traffic control can then
issue warnings and instructions to aircraft in the vicinity of the fire. If required, the police can
request that air traffic control create an air exclusion zone around a fire, to prevent unauthorised
aircraft or drones (classified as a type of unmanned aircraft system by the Civil Aviation Authority)
from flying over, or near, the incident.

Strategic actions
Fire and rescue services should:
Provide appropriate equipment and other resources to safely implement cordon control
Establish the roles and responsibilities for implementing and maintaining cordon control with
partner agencies for multi-agency incidents
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Jointly establish the briefing arrangements for when other agencies are working within inner
cordons under the safety management of the fire and rescue service
Consider pre-planning and exercising with partner agencies for cordon control arrangements

Tactical actions
Incident commanders should:
Ensure that appropriate inner and outer cordons are established and communicated
following an assessment of risk to all people present
Control access to the inner cordon using methods proportionate to the type, size and
complexity of the incident
Establish a scene access control point to log all people operating within the inner cordon
when appropriate
Implement exclusion zones if intolerable risks to safety are identified
Request police assistance to establish a traffic cordon or air exclusion zone if necessary

Control measure - Reduce exposure to hazards

Control measure knowledge
If it is not possible to fully eliminate the hazard, then exposure should be reduced to limit the risk
as far as reasonably practicable. Examples of ways in which this can be achieved include:
Reducing the amount of time spent in the hazard area and avoid repeated exposure
Increasing the distance from the hazard
Specialist resources and vehicles to transport people and equipment
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Strategic actions
Fire and rescue services should:
Identify from pre-planning any risks that can be reduced by reduced exposure and
communicate to personnel

Tactical actions
Incident commanders should:
Consider implementing control measures that reduce the exposure of responders to a
hazard
Consider requesting specialist resources to transport personnel and equipment

Control measure - Specialist equipment:
Unstable surfaces
Control measure knowledge
It is important to avoid walking on unstable surfaces wherever possible. When this is not possible,
specialist equipment should be used to mitigate the risk of collapse. The use of inflatable rescue
paths and other types of platform may spread the weight and provide a stable platform to work
from. Inflatable rescue paths and sleds are buoyant and may reduce the risk of immersion when
working on an unstable surface such as ice above a body of water.
When operating on mud in tidal areas, the use of suitable rescue craft should be considered.
Buoyancy aids should be used where there is a risk of submersion in water. Consider the hazards
related to removing casualties from restricted areas such as holes in ice when using automatically
inflated buoyancy aids.
When transporting equipment consider towing or using backpacks or bags to allow the use of
hands whilst moving and reduce the risk of losing dropped equipment.
Suitable methods for removing casualties may also be required and the additional weight of the
casualty considered during recovery.
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Strategic actions
Fire and rescue services should:
Have access to equipment and vehicles appropriate for working on terrain in their area

Tactical actions
Incident commanders should:
Consider the use of specifically designed and approved inflatable rescue paths
Consider the use of specialist equipment for rescues from mud, ice and unstable surfaces

Control measure - Specialist advice: Unstable
surfaces
Control measure knowledge
Mud rescues may take place in tidal areas. Incident commanders should have access to tide
timetables to assist decision making.
There may be occasions when unstable surfaces are affected by some form of geological
movement. The reasons for this movement may not be known and might not be noticeable, but the
history of the initial cause of the structure's instability or collapse may indicate a need to be aware
of potential ground movement. For example, in areas of known mining, the cause may be assigned
to the collapse of old workings and therefore the possibility of further movement will need to be
considered. Tactical and specialist advisers may be able to provide advice and monitoring
equipment.

Strategic actions
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Tactical actions
Incident commanders should:
Consider requesting specialist advice to assist with rescues from unstable surfaces

Control measure - Appropriate techniques for
removal of casualties from unstable surfaces
Control measure knowledge
Mud and other unstable surfaces create suction on an entrapped person; as they attempt to move
a vacuum can be created. Pulling a casualty trapped in mud without having taken prior action to
reduce the effects of this vacuum such as digging out, lubricating or diluting the substance may
cause additional harm. Excessive mechanical force should not be used to extricate casualties from
entrapment in unstable surfaces.
When digging close to casualties, considerable care should be taken. The casualty may be numbed
by the temperature of the mud and may not feel any contact with the spade or tool being used.
Injury to the casualty caused by digging may not be immediately obvious.
In all but the most minor cases the casualty should not be allowed to walk out. Advice can be
provided by ambulance personnel. Sudden release and attempts to stand may induce post rescue
collapse. The casualty should be evacuated in as near a horizontal position as possible and passed
to medical practitioners for treatment.
Casualties being removed from unstable surfaces may be suffering from physiological stress such
as the effects of heat illness. See National Operational Guidance: Operations – Physiological stress.

Strategic actions

Tactical actions
Incident commanders should:
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Take care when digging around casualties partially submerged in unstable ground
Consider the use of specialist equipment for rescues from unstable surfaces

Control measure - Spread the load

Control measure knowledge
Applying pressure to an unstable surface will increase the likelihood of collapse. It may also result
in a responder, appliance or casualty sinking or becoming engulfed. The greater the pressure the
higher the likelihood.
Where movement on an unstable surface cannot be avoided, consider spreading the load, reducing
weight and pressure. This can be achieved using specialist equipment or by taking simple actions
such as removing unnecessary equipment or sitting down.
Spreading the load may prevent or slow movement of unstable ground and can be used to stabilise
a casualty’s position prior to rescue or aid responders.

Strategic actions

Tactical actions
Incident commanders should:
Consider spreading a load to reduce the risk from an unstable surface

Control measure - Have an effective recovery
system
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Control measure knowledge
The regulations state that no person at work shall enter or carry out work in a confined space
unless there are suitable and sufficient arrangements for their rescue in an emergency, whether or
not that arises from a specified risk. As a result, a recovery system should be in place for all
personnel entering the area of risk.
Fire and rescue service personnel will encounter organisations working in confined spaces with
recovery systems that range from simple and immediate systems to more extensive recovery and
rescue provision. The water industry, for example, has simple two-person working systems through
to full rescue teams on standby at main construction centres.
Depending on the level of access, recovery systems may involve using rope rescue equipment or
dedicated confined space winching systems. An emergency team wearing appropriate respiratory
protective equipment and associated equipment should also be available at all incidents except
those with good access, adequate ventilation and low risks of a hazardous atmosphere.

Strategic actions

Tactical actions
Incident commanders should:
ARCHIVED - Establish what recovery systems have been employed before the fire and rescue
service arrived
Incident commanders must:
Establish and maintain a recovery system for personnel deployed into confined space
environments
Ensure that emergency arrangements are maintained and resourced for the duration that
personnel are committed to confined spaces
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Hazard - Landslides and debris flow

Hazard Knowledge
Deforestation, heavy rainfall, undercutting of slopes, inappropriate construction and buildings with
weak foundations can lead to the sudden failing of the integrity of slopes causing a landslide or
debris flow.
Steeper slopes forming a V shaped valley with large boulders, 1 to 6 metres in diameter, or those
exposed to excessive water flows are more prone to landslides. Areas with a history of landslides
are also more prone; many at-risk sites have been identified and precautions put in place.
Landslides can be categorised into three types:
Falls: large pieces of debris falling through the air or bouncing down steep slopes
Slides: materials moving in contact with a slope. Slow moving slides on shallow slopes are
possible.
Flows: liquid or semi fluid movement of materials down a slope, typically fast moving
Debris flows and landslides are powerful enough to move cars, large trees and buildings within the
flow. They can be over 20 metres wide and can move at 35mph, making them difficult to outrun or
outmanoeuvre.
Landslides have a high casualty rate and also damage property, infrastructure and utilities.
Temporary mortuary arrangements may be required.
Damage to utilities can cause secondary hazards such as fire and gas leaks. The impacts on road
infrastructure may affect the response to an incident. Debris flows and landslides can result in
building collapse, trappings or cause blockages that result in flooding.
The disturbance caused by a landslide may result in secondary movements and collapses.
See Hazard Unstable surfaces

Control measure - Plan reception centres
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Control measure knowledge
Depending on the scale and nature of the incident, suitable locations and logistics for the safe
reception of large numbers of people may need to be identified and arranged. Reception centres in
the form of survivor reception centres, emergency rest centres and humanitarian assistance
centres are designed to cater for the needs of all casualties and others involved.
Experience has shown that in the immediate aftermath of an incident many people will travel to the
scene or to meeting points, such as travel terminals, if they believe their family or friends may have
been involved in an emergency. Friends and relatives who may be feeling intense anxiety, shock or
grief, need a sympathetic and understanding approach. Appropriate and effective liaison and
control must be in place to ensure that information is accurate, consistent and non-contradictory.
Local authorities work with statutory and specialist agencies and the voluntary sector who can
provide additional specialist assistance at a large scale incident or one which requires additional
logistical and public support. Such agencies include:
Voluntary Sector Civil Protection Forum
Red Cross — emergency response
Disaster Action
Salvation Army Trust
Samaritans
St. John Ambulance / St. Andrews Ambulance (Scotland)
Royal Voluntary Service — formerly Women's Royal Voluntary Service
For further information, see: Emergency Response and Recovery Non statutory guidance
accompanying the Civil Contingencies Act 2004

Strategic actions
Fire and rescue services should:
Make appropriate arrangements with local authorities and partner agencies for pre-planned
public reception centres as part of the community risk assessment
Develop local guidance and appropriate arrangements on the available support services for
people affected by emergency incidents
Ensure that incident commanders have an understanding of the processes and arrangements
for local emergency public support services
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Tactical actions
Incident commanders should:
Carry out timely liaison with partner agencies on the establishment of reception centres
Instigate local arrangements for emergency public support services

Control measure - Evacuation and shelter

Control measure knowledge
‘Evacuation’ is the immediate and urgent movement of people away from a threatened or existing
hazard. The response of people to emergencies can vary from inaction to panic; a key factor in
maintaining control and order when conducting evacuation is communication.
The need to evacuate or shelter people could be due to:
An act of terrorism
The actual or threatened release of hazardous substances
Fire
An unstable or collapsed structure
The risk of explosion
Severe weather, including widespread flooding
Environmental contamination
Transport incidents
When producing Site-Specific Risk Information (SSRI) and developing incident plans, the
evacuation or shelter of large numbers of people should be considered. Planning should be carried
out with statutory resilience forums who may be able to mobilise resources to assist during the
emergency phase of an incident.
Personnel at the incident and in the fire control room should develop a joint understanding of
risk when determining if there is a need for evacuation, shelter in place or ‘stay put’. To achieve this
effectively, robust communications should be established and maintained throughout the
incident. For further information refer to: Have a communications strategy.
The decision to evacuate, and the size of the area to be evacuated, should be based on a joint
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understanding of risk which is agreed by the Strategic Co-ordinating Group (SCG). As a decision to
evacuate is likely to affect multiple agencies, they should all be consulted if possible. If this is not
possible, all agencies involved should be informed as quickly as possible.
The police are normally the lead agency for evacuation, and are likely to make a decision to
evacuate in consultation with the local authorities. However, the police can only recommend
evacuation and have no power to force responsible adults to leave their homes, with the exception
of evacuation of the inner cordon for a terrorist incident.
In any decision about whether or not to evacuate, the overriding priority should be the safety of the
public and emergency responders. It is possible that evacuating people to the open may put them
at greater risk; buildings may provide protection against some types of risks and the public may be
safer seeking shelter in a suitable building.
Unless they are provided with specific instructions, people are likely to follow the most obvious or
familiar egress route; this could result in a stampede, evacuating towards the hazard, or result in
people being trampled.
Evacuation time comprises the time taken for individuals to move towards an exit, plus the time
taken before movement is initiated – the time taken to recognise there is a danger and to decide on
the most appropriate course of action. Communication and sharing of information should aim to
enhance the effectiveness of evacuation. For further information refer to Warn, inform and advise
people.
For further information, refer to the Cabinet Office publication, Understanding Crowd Behaviours:
Supporting Evidence
Once implemented the evacuation plan should be regularly reviewed, to take into account:
The development of the incident
Changes in weather conditions
Information gathered from emergency responders and the public
The effectiveness or impact of the evacuation
Fires in buildings
Taller or larger buildings are likely to have scalable evacuation plans, with some people remaining
in relatively safe areas of the building during firefighting operations.
To prevent access, egress and escape routes becoming compromised, compartmentation and
suitable routes for firefighting teams should be identified and secured at the earliest opportunity.
Building signage should not be relied on for suitable access and egress routes.
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Access and egress routes should be suitably and sufficiently protected by:
Using personnel with appropriate firefighting media
Making use of the building’s fixed installations
Maintaining the structure and integrity of fire-protected areas
The primary objective of an evacuation strategy is to ensure that in the event of a fire, the people in
the building can reach a place of ultimate safety outside the building. The evacuation procedures
are an essential part of the overall fire strategy. There are two basic categories of evacuation
procedure:
Total evacuation
Total evacuation of people to a place of ultimate safety, by either simultaneous or phased
procedures:
Simultaneous evacuation
The default approach, where it is unreasonable to expect people to remain in the
building for a prolonged time when there is a fire
Phased evacuation
A common approach adopted in high-rise premises where the storeys are separated by
fire resisting construction, or in certain atrium buildings
The first people to be evacuated are all those on the storey most immediately affected
by the fire, and those on other storeys with impaired ability to evacuate, unless
their personal emergency evacuation plan (PEEP) has determined otherwise
The remaining storeys are then evacuated, usually two storeys at a time, at phased
intervals
Progressive evacuation
Progressive evacuation of people, initially to a place of relative safety within the building where they
can remain or, if necessary, complete the evacuation to ultimate safety as part of a managed
system. There are two categories of progressive evacuation:
Progressive horizontal evacuation
The process of evacuating people into an adjoining fire compartment on the same level,
from which they can later evacuate to a place of ultimate safety
Zoned evacuation
A common approach adopted in large retail developments, where an operational loss
could be created by evacuating a large building for a relatively small fire
A zoned evacuation is achieved by moving people away from the affected zone to an
adjacent zone; for example, in a shopping centre where people would be moved to the
adjacent smoke control zone while the fire-affected zone was brought under control
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Evacuation or escape strategies
Evacuation or escape strategies will vary; the responsible person should be able to provide
information about them. Some buildings have a policy to simultaneously evacuate when hearing an
alarm, others maintain a ‘stay put’ or ‘defend in place’ policy and some adopt a vertical phased
approach.
The ‘stay put’ policy, as detailed in the Local Government Association’s Fire safety in purpose-built
blocks of flats may be considered appropriate, based on the levels of fire resistance for
compartment walls and floors. The use of evacuation or escape strategies that are based on ‘stay
put’ or ‘defend in place’ policies should be kept under review throughout the incident.
When determining the evacuation strategy the following factors should be considered and
reviewed to maintain the safety of people:
That there is a clear passageway to all evacuation routes
The risks to people exiting along firefighting access routes
Exposure to potential hazards
Whether any people require assistance to evacuate
If the evacuation routes are clearly marked, and are as short and direct as possible
Whether there are enough exits and routes available for all people to evacuate
If emergency doors open easily in the direction of evacuation
Whether there is emergency lighting provided where needed
If training has taken place about using the evacuation routes
Whether a safe assembly point has been designated and communicated
Evacuation of medical facilities
Medical facilities are likely to contain patients, visitors and staff. These people will have varying
levels of familiarity with their surroundings and the evacuation procedures. It is also likely that
some people will be impaired by physical or mental disabilities.
Fire and rescue service personnel may be able to provide assistance to evacuate non-ambulant
patients.
Medical facilities may have more than one evacuation strategy. This may include simultaneous
evacuation, where people immediately go to a designated assembly point, ‘horizontal phased’ or
‘vertical phased’ evacuation.
Methods of horizontal phased evacuation are particularly useful when dealing with seriously ill or
infirm people, who may require life support equipment, medical gases or strict environmental
conditions for their well-being.
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Hazardous materials
The aim should be to reduce the impact of a hazardous material on members of the public not
originally involved in the incident, but who could potentially become involved as the material moves
from the incident. This may be achieved by implementing an evacuation or shelter in place plan.
An assessment about which course of action is correct for protecting the public should be made by
a hazardous materials adviser (HMA), and provided to the incident commander. For further
information about the information that will influence this assessment refer to:
Hazardous materials - Assess impact of release or spill
Hazardous materials – Safe and controlled approach: Hazardous materials
For information regarding contaminated casualties, refer to Hazardous materials - Controlled
evacuation of contaminated casualties.

Strategic actions
Fire and rescue services should:
Liaise and consult with developers, owners, occupiers and responsible persons of buildings,
to provide expert safety advice and to develop tactical guidance and support arrangements
for the associated hazards and actions to take to confirm the occupier’s evacuation policy or
strategy
Ensure that personnel have access to pre-determined evacuation plans for buildings or
locations that have them
Develop and test emergency plans and support arrangements for evacuating large numbers
of affected people, in conjunction with statutory resilience forums and partner agencies
Participate in pre-planning and exercises for evacuating medical facilities
Provide on-scene mapping facilities to enable risk areas to be identified and actions to be
planned and documented
Consider liaising with partner agencies who have air monitoring capabilities, public
communication responsibilities and specialist knowledge on issues relating to public health
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Tactical actions
Incident commanders should:
Determine whether people should be advised to evacuate, shelter in place or 'stay put'
Establish communication arrangements to allow information to be gathered from and passed
to fire control rooms
Identify the most appropriate evacuation plan and record rationale for decision
Establish the availability of pre-arranged evacuation strategies and policies
When evacuation is necessary, identify the number of people affected and develop a plan
Consider people who need assistance to evacuate, for example, disabilities or medical needs
Establish a safe evacuation point and consider safe egress routes and refuge points or areas
Assess the suitability of the location for people to shelter in place
Review the use and effectiveness of evacuation, shelter in place or 'stay put' plans throughout
the incident, to ensure they remain valid
Consider the impact of the incident on the local community and consider a shelter in place
strategy
Ascertain the likely impact of people on emergency responders
Make contact with the relevant authorities for advice on evacuation arrangements and
progress

Control measure - Use geological monitoring
equipment
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Control measure knowledge
There may be occasions when the unstable or collapsed structure may be affected by some form of
geological movement. This is rare in the UK but similar types of ground movement within the
substrata in and around the area of an unstable structure could occur.
The reasons for this movement may not be known and may not be noticeable, but the history of
the initial cause of the structure's instability or collapse may indicate a need to be aware of
potential ground movement. For example, in areas of known mining, the cause may be assigned to
the collapse of old workings and therefore the possibility of further movement will need to be
considered.
Urban search and rescue (USAR) tactical advisors will have some knowledge of the equipment
available for monitoring ground movement, i.e. geological monitoring, but access to this type of
highly specialist equipment will be limited. Some external specialists, such as Mines Rescue, will
have access to or knowledge of geological monitoring equipment. It may be appropriate to consider
using this type of equipment and service, especially in the case of protracted incidents, but it will
take time to source and implement.

Strategic actions
Fire and rescue services should:
Identify contacts who may be able to provide geological monitoring at incidents involving
collapsed structures, such as urban search and rescue (USAR) tactical advisors and Mines
Rescue

Tactical actions
Incident commanders should:
Consider requesting geological monitoring equipment in consultation with urban search and
rescue (USAR) tactical advisors

Control measure - Specialist advice
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Control measure knowledge
As it is not possible for an incident commander to have in-depth knowledge of all types of incidents,
they may need to request specialist advice from a competent person, subject matter expert (SME)
or a tactical adviser (Tac Ad) to deal with an incident safely and effectively.
The extent and urgency for requesting specialist advice will be dictated by the size, complexity and
type of the incident. The amount, quantity and quality of information required will depend on the
incident. Fire and rescue services need to provide operational and fire control personnel with
accurate and current information.
Competent person
A competent person is someone who has sufficient training and experience or knowledge and
other qualities to provide advice for an incident. The level of competence required will depend on
the complexity of the situation and the type of advice required.
A competent person should be able to provide accurate and relevant information in their specific
area of work. They should also be able to interpret and translate such understanding into
information that would be useful to support operational priorities.
Subject matter expert
A subject-matter expert (SME) is a person who is an authority in a particular area or topic. Incident
commanders should ensure, so far as practicable, that the individual is an expert in the relevant
field.
Subject matter adviser
Subject matter advisers (SMA) are members of the fire and rescue service who regularly work with
National Resilience capabilities. The SMA will provide detailed tactical capability advice to the
incident commander. They can only be mobilised by the National Resilience Fire Control (NRFC).
Tactical adviser
Incident commanders can request the attendance of tactical advisers (TacAds); they are trained and
recognised specialists with specific references within local or National Resilience capabilities. They
are available to provide advice and support to any incident irrespective of location. However, their
usual role is within their host fire and rescue service.
A tactical adviser has in-depth knowledge from a business and organisational perspective, which
can significantly enhance performance when shared with others.
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Tactical advisers are currently available from the following fields:
National Inter-agency Liaison Officer (NILO)
Urban search and rescue (USAR)
High volume pumps (HVP)
Flood response
Hazardous materials
Chemical, Biological, Radioactive, Nuclear (explosive) (CBRN(e))
Radiation protection
Marine
Wildfires
Waste fires
Communications
Fire investigation
If tactical advisers are present the incident commander still has ultimate responsibility for tactics,
deployment and safety. Tactical advisers should not take command of an incident; they are there to
advise and assist. They should ensure they understand the aims and objectives of the incident
commander, and that any advice they provide is understood and recorded if appropriate.
Further information may be found in Incident command: Knowledge, skills and competence:
Organisation at an incident.

Strategic actions
Fire and rescue services should:
Develop arrangements and protocols with identified sources of specialist advice
Maintain the details of sources of specialist advice and know how to request their attendance
Ensure personnel are aware of the types of specialist advice available

Tactical actions
Incident commanders should:
Consider requesting appropriate specialist advice
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Ensure specialist advisers are fully briefed on the aims and objectives for the incident
Check for understanding of the advice received, and record if appropriate

Control measure - Make a safe and controlled
approach: Landslides
Control measure knowledge
During approach and deployment at an incident involving a landslide the effect of vibration and
vehicle or personnel movement should be considered.
Landslides will usually travel in the direction of a slope but this can include lateral movement and
initial movement may be slow or difficult to perceive. Approach should be from an uphill position
and areas deemed as unsafe should be identified and marked. Exclusion zones should be set up
and avoidance routes identified. All personnel and vehicle movement should be minimised and the
effects of movement on ground conditions should be monitored.
The risk of secondary movement or further collapse should be considered. Buildings in the area
affected should be assessed for the risk of collapse. Evacuation and access routes should consider
the effect of secondary collapse and affected areas should be avoided where possible.

Strategic actions
Fire and rescue services should:
Establish multi-agency working protocols for geological hazards

Tactical actions
Incident commanders should:
Consider direction of approach in relation to the hazard area at landslides
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Consider isolating equipment and vehicles when not in use near unstable surfaces
Consider appointing safety officers or establishing aerial monitoring of geological hazards
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