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SECTION 1
Foreword

Major incidents involving hazardous materials in the United Kingdom are rare. Such
incidents place significant demands on local fire and rescue services and often require
resources and support from other fire and rescue services and emergency responders.
However smaller scale incidents involving hazardous materials are more prevalent and
these may require a response from any fire and rescue service in England.

The Fire and Rescue Service Operational Guidance — Incidents involving hazardous
materials provides robust yet flexible guidance that can be adapted to the nature, scale
and requirements of the incident.

The Chief Fire and Rescue Adviser is grateful for the assistance in t evelo nt in this
guidance from a wide range of sources, including the fire and res S8@ce and a range
of experts from a wide range of industries and other organis

tices and
cidents involving

It is anticipated that this guidance will promote common
procedures that will support the fire and rescue sery
hazardous materials safely and efficiently.

Foreword
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SECTION 2
Preface

The objective of the Fire and Rescue Service Operational Guidance — Incidents involving
hazardous materials is to provide a consistency of approach that forms the basis for
common operational practices, supporting interoperability between fire and rescue
services, other emergency responders, industry experts and other relevant groups. These
common principles, practices and procedures are intended to support the development of
safe systems of work on the incident ground and to enhance national resilience.

Operational Guidance issued by the Department of Communities and Local Government

promotes and develops good practice within the Fire and Rescue Service anggimoffered as
a current industry standard. It is envisaged that this will help establish hig
efficiency and safety in the interests of employers, employees and the

The Guidance, which is compiled using the best sources of inform he date
of issug, is intended for use by competent persons. The applicgtion '

Immunity or
investigating

Operational Guidance. The onus of respon; RopICation of guidance lies with the
user. Department of Communities an ; ent accept no legal liability or
responsibility whatsoever, how. € consequences of the use or misuse of
the guidance.

L 4
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Purpose

34 This operational guidance is set out in the form of a procedural and technical
framework. Fire and Rescue Services should consider it when developing or
reviewing their policy and procedures to safely and efficiently resolve emergency
incidents involving hazardous materials, including CBRN(E) materials.!

3.2 In everyday language the term hazardous materials, also referred to as
dangerous/hazardous substances or goods, means solids, liquids, or gases that
can harm people, other living organisms, property, or the environment. They not
only include materials that are toxic, radioactive, flammable, explosive, corrosive,
oxidizers, asphyxiates, biohazards, pathogen or allergen substances and
organisms, but also materials with physical conditions or other characteristics that
render them hazardous in specific circumstances, such as compressed gases
and liquids, or hot/cold materials.

3.3 Non-Fire and Rescue Service organisations and agenci
technical and specific definitions because of their o

3.4 A Fire and Rescue Service may respond i@ ) range of incidents involving
hazardous materials that have the pg,
community and the environ t. T4 may to deal specifically with
emergency spillages or release ay encounter hazardous materials at
fires and other emergency i rpose of this guidance is to assist
emergency responders to 3k assessed, efficient and proportionate

responses wheggyver mal€rials are encountered in the operational
arena.

f thi idance is wide ranging due to the extensive nature of

terials incidents encountered by the Fire and Rescue Service. It is
ny event, regardless of scale, from small incidents, such as the
use of domestic cleaning products, to large scale chemical spillages on
way and industrial accidents.

3.6 It is focused on the tactical and technical aspects of hazardous materials
incidents to assist Fire and Rescue Services with:

e the development and implementation of safe systems of work

* inter-operability at large or cross-border incidents where more than one Fire
and Rescue Service is in attendance.

—_

CBRN(E) materials terrorism entails the assumption or knowledge, based on intelligence or actual evidence, of actual
or threatened dispersal of chemical, biological, radiological or nuclear material (either on their own or in combination
with each other or with explosives), with deliberate criminal, malicious or murderous intent, targeted at a given
population or economic/symbolic points.

Introduction 9
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The guidance covers the time period from the receipt of the emergency call to the
closure of the incident by the Fire and Rescue Service Incident Commander.
‘Closure’ in terms of Fire and Rescue Service involvement may mean the handing
over of responsibility to another agency or ‘responsible person’.

In addition to detailed tactical and technical information, this guidance also outlines
the key operational and strategic roles, responsibilities and considerations that
need to be taken into account to enable the Fire and Rescue Service to plan, train,
test and respond effectively to any hazardous materials incident or event.

This operational guidance has been developed to deal primarily with accidental
hazardous materials incidents. However, the operational principles are essentially
equally applicable to deliberate, malicious or terrorist events although it is
acknowledged that incidents involving chemical,biological,radiological, nuclear and
explosive (CBRN(E)) materials events will require a more specific res due to:

e increased security measures
e increased risks to Fire and Rescue Service staff
e complexity of multi-agency working
e potential for secondary devices

e potential for perpetrators to pick virulen » both persistent and

difficult to identify

e potential to conceal the identity re e and/or replace signage and
material information

e potential to pick loggti e characteristics of the agent

e need to exchan

off-site intelligence and scientific advisers.

idancCe is based on nationally accepted good practice. It is
g guide based around risk-critical operational principles
strict set of rules and procedures. This is done to recognise local
0ss the United Kingdom in terms of risk profiles and levels of
resources.

Section 7 contains the bulk of the guidance and it is divided into three parts:

Part A — Pre-planning considerations
Part B — Operational considerations — Generic standard operating procedure

Part C — Technical considerations

Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials
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Part A: Pre-planning considerations

Provides guidance and information to assist Fire and Rescue Services in the
preparation of emergency response plans for hazardous materials incidents
and risks.

Part B: Operational considerations - GSOP

Provides guidance to Fire and Rescue Service staff on responding to and
resolving typical hazardous materials incidents. It is structured around six
emergency response phases common to all operational incidents.

The procedure detailed in this part of the guidance uses the Incident

Command System decision making model as its foundation. It is a Generic —
Standard Operating Procedure for dealing with hazardous materials incidents
that Fire and Rescue Services can adopt or adapt depend i
individual risk assessments and resources.

Each section of the Generic Standard Operating Pagce jls extensive

lists divided into:
e  Possible actions

e  Further considerations.

It should be stressed that tHe tm tory procedures. They are a
‘tool box’ of suggestions o ' ide’ appropriate to emergency
hazardous materials opers

The Generic Procedure reflects the hazards and control
jonal g8@sric risk assessments relevant to hazardous

chnical considerations

nical and scientific information appropriate to the Fire and

ue Service functions being performed at hazardous materials incidents. It
rises risk-critical operational guidance and information required by
firefighters, commanders and hazardous materials advisers. It also references
more detailed guidance that may be of interest to Fire and Rescue Services.

This part only contains technical information with operational
implications and is not intended to be a source of scientific theory.

Introduction 11
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Introduction

41

4.2

4.3

This section does not contain detailed legal advice about legislation. It is simply a
summary of the most relevant legislation to Fire and Rescue Authorities when
considering hazardous materials incidents.

When considering this legal framework it is essential to recognise that any definitive
interpretation of the legal roles and responsibilities imposed by legislation can only
be given by a court of law.

For a full understanding of the responsibilities imposed by the legislation, and by the
Fire and Rescue Service National Framework, reference should be made to the
relevant legislation or the current National Framework. The range of legislation and
guidance that could impact on the operational responsibilities of the Fire and
Rescue Authority is extensive and each Authority should seek ggigiance from their
own legal advisors.

Primary Fire and Rescue Service |quNti

Fire and Rescue Services Act 2004

4.4

4.5

4.6

fires within its area. A Fire and ¥is required to secure the
provision of sufficient perso nd equipment to deal with all normal
circumstances, as well as a@é ining. A Fire and Rescue Authority must

xample, information about the nature and
within the authority’s area or availability of and access

ffic Accidents — places a duty on Fire and Rescue

ake provision for rescuing persons from road traffic accidents and
the aftermath of such accidents. Historically, the risk of fire was
er for attendance at such an incident. While advances in vehicle design
have S€en the incidence of fire following an accident decrease, calls to assist with
the rescue of people from wreckage and protect them from harm from spillage of
hazardous substances have increased dramatically. A Fire and Rescue Authority
is required, therefore, to secure sufficient resources and training to deal with all
normal circumstances. A Fire and Rescue Authority must also put in place
effective arrangements for receiving and responding to calls for help and for
obtaining information to exercise its functions (for example, knowledge of local
road and trunk road network).

The Secretary of State can also, by order following consultation, direct Fire and
Rescue Authorities as to how they should plan, equip for and respond to such
emergencies. This may include, for example, directions as to the deployments of

Legal framework 15
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mass decontamination equipment for civil resilience purposes. The intention is to
ensure consistency of approach towards emergencies, particularly in response to
terrorist incidents.

Section 9 also allows the order to require an authority to respond to an
emergency that has arisen outside its own area if, for example, it has more
appropriate equipment and training than the authority in whose area the
emergency has occurred.

The term “emergency” in this Act means an event or situation that causes or is
likely to cause:

(@) one or more individuals to die, be seriously injured or become
seriously ill, or

(b) serious harm to the environment (including the life and
plants and animals).

ieves a road traffic accident to have occurred,
of rescuing people or protecting them from serious

he reasonably believes an emergency of another kind to have
urred, for the purpose of discharging any function conferred on
the fire and rescue authority in relation to the emergency;

(d) for the purpose of preventing or limiting damage to property
resulting from action taken as mentioned in paragraph (a), (b) or (c).

—  44(2) In particular, an employee of a fire and rescue authority who is
authorised as mentioned in subsection (1) may under that
subsection:

(@) enter premises or a place, by force if necessary, without the
consent of the owner or occupier of the premises or place;

(b) move or break into a vehicle without the consent of its owner;

Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials
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c

close a highway;

2

stop and regulate traffic;

@

restrict the access of persons to premises or a place.

—  44(3) A person commits an offence if without reasonable excuse he
obstructs or interferes with an employee of a fire and rescue
authority taking action authorised under this section.

—  44(4) A person guilty of an offence under subsection (3) is liable on
summary conviction to a fine not exceeding level 3 on the standard
scale.

Section 58 defines the meaning of “emergency”. It means an event or situation
that causes or is likely to cause:

(@) one or more individuals to die, be seriously injure
seriously ill, or

(b) serious harm to the environment (including th health of
plants and animals).

Further information can be found at:

The Order gives Fire and Reg
with key types of emergenc

mandatory functions in connection
gl, biological, radiological or nuclear

www.opsi.gov.uk/acts/act32004/en/u@MOOZ en_1.htm
The Fire and Rescue Services NK (England) Order 2007

emergences (‘CBRN d emergencies requiring the freeing of
people from colla es or non-road transport wreckages (urban search
and resc*e

ire and Rescue Authorities to:

ak vision for decontaminating people following the release of
RN(E) substances;

make provision for freeing people from collapsed structures and
non-road transport wreckages;

(c) use, on request from an affected Fire and Rescue Authority,
specialist CBRN(E) or USAR resources outside their own areas to
an extent reasonable for dealing with the CBRN(E) or USAR
emergency.

Giving Fire and Rescue Authorities mandatory functions by order sends a clear
signal that making provision for dealing with CBRN(E) and USAR emergencies is
a core activity in the same way as it already is for firefighting and road traffic
accidents. This further improves national resilience to such disruptive incidents.

Further information can be found at:

http://www.opsi.gov.uk/si/si2007/uksi_20070735_en_1

Legal framework 17
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Civil Contingencies Act 2004

417 Previous legislation relating to civil protection at the local level (the Civil Defence
Act 1948 and its Northern Ireland counterpart, the Civil Defence Act (Northern
Ireland) 1950) related solely to civil defence. “Civil defence” was defined as
measures, other than actual combat, for affording defence against a hostile attack
by a foreign power. The focus on civil defence reflected the concerns which were
current when the legislation was enacted. The previous legislation also relates to
local authorities, police authorities and certain fire authorities only.

4.18 This Act repeals in their entirety the Civil Defence Act 1948 and the Civil Defence
Act (Northern Ireland) 1950. Part 1 of the Act creates a new concept of an
‘emergency’. This term is broadly defined. It includes events which would have
engaged the existing civil defence legislation (war or attack by a foreign power). It
also includes terrorism which poses a threat of serious damage to t curity of
the United Kingdom and events which threaten serious damage elfare
in a place in the United Kingdom or to the environment of a pl
Kingdom.

4.19 The Act imposes a series of duties on local bodies in
Scotland and Northern Ireland (to be known as “C onders”). These
duties include the duty to assess the risk of an gner y ocCurring and to
maintain plans for the purposes of respondi ncy. The Fire and
Rescue Service is a Category 1 rex@ he ra ategory 1 responders is
broader than the range of local bodiek ere subject to the previous
legislation. It includes certain bodig s which relate to health, the
Environment Agency and the Sec e, in so far as his functions relate to
responding to mariti

4.20 More detailed infor
considerations@nd

Water

4.21 d Wales, The Water Resources Act applies to surface, ground and

(up to three miles).

4.22 Sections 85-89 of the Act which used to cover offences relating to polluting
controlled waters have been repealed and replaced by the Environmental
Permitting Regulations.

4.23 The Environment Agency’s cost recovery powers are still primarily covered by the
Water Resources Act.

The Environmental Permitting (England and Wales) Regulations 2010

4.24 Regulation 12 — Requirement for environmental permit:

18 Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials
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(1) A person must not, except under and to the extent authorised by
an environmental permit:

(@) operate a regulated facility; or

(b) cause or knowingly permit a water discharge activity or
groundwater activity.

4.25 Regulation 38 — Offences:

(1) It is an offence for a person to:
(@) contravene regulation 12(1); or

(b) knowingly cause or knowingly permit the contravention of
regulation 12(1)(a).

(2) Itis an offence for a person to fail to comply with or
an environmental permit condition.

contravene

(3) ltis an offence for a person to fail to comply
of an enforcement notice or of a prohibiti ension

4.26 Regulation 40 — Defences

(1)

It is a defence for a perso

ergency in order to avoid
e where:

4.27 d 40 are of particular interest to the Fire and Rescue

potentially issues that could arise, for example, at a fire where
firefighting water run-off enters a water system. In theory the
rity could prosecute the Fire and Rescue Service for causing or

to ensure that, during the emergency, it took all reasonable steps to minimise the
pollution and that the Environment Agency was informed when the discharge
occurred.

4.28 Further information can be found at:

http://www.opsi.gov.uk/si/si2010/draft/ukdsi_9780111491423_en_1

Environmental Protection Act 1990

4.29 The Act deals with a number of environmental issues that may affect Fire and
Rescue Authority operations.

Legal framework 19
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4.30 Part 1 — Integrated Pollution Control. This part of the act provides a system
whereby a license or authorisation is required if a prescribed process is being
carried out.

4.31 Part 2 — Waste on Land. This part of the act introduced a new system of covering

the management and disposal of waste. Under Section 33 of the Act, it is an
offence to dispose of, treat or store controlled waste without a waste
management license. Part 2 also places a duty of care on anyone who produces,
imports, keeps, carries, disposes of or acts as a broker of controlled waste.

4.32 Part 3 — Statutory Nuisance. This part of the Act defines the following statutory
nuisances:

e smoke emitting from premises
e fumes or gases emitted from domestic premises

® noise emitted from premises

* noise that is prejudicial to health and is emitted from ogcau ehicle

e machinery or equipment in a street

® any dust, steam, smell or other effluvia arisin rade or business

premises

e any other matter declared by agen ent t tatutory nuisance.

4.33 Further information can be found a

http://www.opsi.gov.uk/acts/a @ pga_19900043_en_1.htm

The Environmental D Prev@tion and Remediation)
Regulations 2009 ¢

4.34 evention and Remediation) Regulations 2009
arch 2009 in England and on 6 May 2009 in Wales and

ironmental Liability Directive 2004/35/EC. The regulations

4.35 Ions apply only to ‘environmental damage’ which is defined as follows:

()  protected species or natural habitats, or a site of special scientific
interest (SSSI) This is also referred to as ‘biodiversity damage’. At a
SSSI, the damage must be such that it has an adverse effect on the
integrity of the site. Outside SSSls, the damage must be such that it
has a significant adverse effect on the conservation status of the
protected species or natural habitat.

(i) surface water or groundwater damage to a waterbody that is
sufficient to lower its status under the Water Framework Directive
(whether or not the waterbody is re-classified). This refers to serious

20 Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials
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damage only, not short term effects, or effects that are limited in
geographical extent land.

(i) Contamination of land by substances, preparations, organisms or
micro-organisms that results in a significant risk of adverse effects
on human health.

NOTE: Releases to air that cause deterioration in air quality are not covered by
the regulations unless damage to water, land or biodiversity occurs. For example
a deposition of airborne pollutants that contaminate land, so that the land itself
presents a significant risk of adverse effects on human health would be covered.

The regulations apply to operators of all economic activities, whether public or
private and whether carried out for profit or not. This includes Fire and Rescue
Services and other public bodies.

Rescue Service include discharges of pollutan
require authorisation and the use/release |
substances.

r groundwater that
ent of dangerous

If biodiversity damage is cauggd b y acti erators are also liable if they
have caused the damage interi@gall negligently.

EXEMPTIONS
The regulations are ng ind do not apply to damage before the
regulations cam are other exemptions which include:

* acts

(‘er
e

na

se exceptional natural phenomenon if the operator took
recautions to prevent it

hich have the sole purpose of protecting against natural disasters
s which have the main purpose of serving national defence or
national security.

NOTE: The regulations contain no ‘emergency’ defence for the protection of life
and health, as there is in under Regulation 40 of the Environmental Permitting
Regulations 2010. However we would hope that Fire and Rescue Service training,
equipment, policies and procedures already in place and recognised in our
partnership will go a good way towards ensuring that the Fire and Rescue Service
have taken all practicable steps to prevent damage (see below).

To comply with the regulations the Fire and Rescue Service must:

()  Take all practicable steps to prevent environmental damage
occurring as a result of their activities — The Fire and Rescue
Service must take all practicable steps to prevent damage where

Legal framework 21
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there is an imminent threat of damage occurring from their activities
(Regulation 13) or where some damage has already occurred and
there is a threat of further damage (Regulation 14)

(i) Notify all relevant details to the enforcing authority — Regulations 10
and 11 specify different enforcing authorities, according to the type
of activity and damage. Operators must report threats of damage
or actual damage to the authority that appears to be the
appropriate one.

Failure to comply with the above duties is an offence. The Environment Agency

will expect Fire and Rescue Services to take action to mitigate the impact of any
of their activities that may cause or contribute to environmental damage. This is
little different to the current requirements placed upon Fire and Rescue Services
by the Environmental Permitting Regulation 2070. Such action couldy
blocking drains and/or modifying firefighting activities, providing it
compromise public safety. The Environment Agency will also
Rescue Service to notify them of threats of damage or actual here the
Environment is the enforcing authority. Current notificatio res set out in
the Fire and Rescue Manual — Environmental Protecti

(i) Remediate, where environmental dag

the regulations apply (ie if the activi 8@ltlle 2 or if there is
biodiversity damage that has been g 3 | ionally or negligently) the
enforcing authority has a duty to g % ification of liability. If this happens,
the Fire and Rescue Service e 0 to submit proposals for the
remediation of the da forcMg authority would consider any

blic if relevant, and would then serve a

o iodi ity damage, the regulations set high thresholds and
jation under the regulations will only be required in the most
resholds for land damage are lower however so incidents of
mination may be covered

e |f environmental damage does occur, it is possible that Fire and Rescue
Service may themselves be liable on the basis that their own activity caused
the damage. However, depending on the circumstances, the cause may be
viewed as the activity of the site/vehicle owner whose property caught fire.
Enforcing authorities may serve the notification of liability on any person they
consider to be legally liable

e Although the enforcing body has a duty to serve a liability notice, it also has
the power to withdraw the notice if it is satisfied that the notice should not
have been served, or an appeal is likely to succeed.

Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials
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4.45 NOTE: There are no defences to the duty to prevent environmental damage.
There are some defences to a notification of liability to remediate damage.

These include:

e compliance with one of the permits or consents listed in Schedule 3 of
the regulations (for example, permits under the Environmental Permitting
Regulations, water discharge consents, groundwater authorisations)

e damage caused by a third party where the operator took all appropriate
safety measures

e damage resulting from compliance with an instruction from a public authority
(except where it relates to an emission or incident caused by the operator’s
own activities).

4.46 The Environment Agency is responsible for:

e all types of environmental damage (water, biodiversitg@anSigignd) from activities

we authorise under the Environmental Permittin 07 (EPR)
e all water damage
e biodiversity damage in inland waters
e biodiversity damage in the sea cagge s we authorise.
4.47 Local authorities are mainly re
4.48 Further information can be f
http://www.leggglati . 2009/153/contents/made
Health and S%et
4.49 Healt d Q&afety Act 1974: requires employers have to take reasonable

e h

lth, safety and welfare of their employees at work.

4.50 of Health and Safety at Work Regulations 1999: require employers
assessments, make arrangements to implement necessary
es, appoint competent people and arrange for appropriate information

ing.

4.51 Personal Protective Equipment at Work Regulations 1992: require employers to
provide appropriate protective clothing and equipment for their employees.

4.52 Provision and Use of Work Equipment Regulations 1998: require that equipment
provided for use at work, including machinery, is safe.

4.53 Control of Substances Hazardous to Health Regulations 2002 (COSHH): require
employers to assess the risks from hazardous substances and take appropriate
precautions.

4.54 Further information can be found at:

Legal framework 23
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http://www.hse.gov.uk/legislation/index.htm

Planning

4.55 Notification and marking of sites regulations 1990 (NAMQOS) — More detailed
information is contained in Section 7 Part A, Pre-planning considerations.

4.56 Notification of Installations Handling Hazardous Substances Regulations 1982
(NIHHS) — More detailed information is contained in Section 7 Part A, Pre-
planning considerations.

4.57 The Control of Major Accident Hazards Regulations 1999 (as amended) (COMAH)
— More detailed information is contained in Section 7 Part A, Pre-planning
considerations.

Radiation

4.58 lonising Radiation Regulations 1999 (IRR99) — apply to a large@n
workplaces where radioactive substances and electrical j

ising radiation
Qosure to ionising

dose limits. Restriction of exposure
engineering control and design fea

icv8d first by means of
is is not reasonably practicable

4.59 ness and Public Information) Regulations 2001
lishes a framework of emergency preparedness
that'members of the public are properly informed and

, about what to do in the unlikely event of a radiation

member of the public receiving an effective dose of 5 mSv during the year
immediately following the emergency.

4.60 REPPIR do not replace existing nuclear site licence conditions but operators of
licensed sites who comply with those conditions will satisfy equivalent provisions
in REPPIR. REPPIR place legal duties on:

(a) operators of premises where work with ionising radiation is carried
out eg licensed nuclear sites, hospitals, universities, ports, airports,
factories,

24 Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials
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(b) people who transport radioactive substances through a public
place (but not those using standard forms of transport such as
road, rail, inland waterway, sea, air, or through a pipeline),

(c) all local authorities, not just those who have REPPIR operators
within their boundaries, and

(d) the employers of people who intervene in a radiation emergency,
such as the Fire and Rescue Services.

4.61 Further information can be found in Section 7 Part C-10, Radioactive materials,
and at:

http://www.hse.gov.uk/radiation/ionising/reppir.htm

Control of Asbestos Regulations

4.62 The Regulations include requirements on:
* managing asbestos in non-domestic premises

e prevention or reduction of the spread of asbgsto

e identification of the presence of asbestg

® asbestos

e prevention or reduction of
e plans for working with asj
e information, instruction a
e use and main ce ntrol measures etc

° provi%

n led of protective clothing
niteling

4.63 information can be found in Section 7 Part C-13, Asbestos containing

http://www.hse.gov.uk/asbestos/

Other legislation and regulation

4.64 Other legislation and regulatory guidance relevant to the Fire and Rescue Service
for dealing with hazardous materials incidents is contained in:

* ADR (European Agreement Concerning the International Carriage of
Dangerous Goods by Road)
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RID (Regulations Concerning the International Carriage of Dangerous Goods
by Rail)

ADN 2007 (European Agreement Concerning the International Carriage of
Dangerous Goods by Inland Waterways)

Dangerous Goods Regulations 2008 - International Air Transport Association
(IATA)

International Maritime Dangerous Goods (IMDG) Code
The Chemical (Hazard Information and Packaging for Supply) Regulations
Dangerous Substances and Explosive Atmospheres Regulations (DSEAR)

The Water Industry Act 1999 — Applies to sewerage systems in England and
Wales

The Groundwater Regulations 1998 — Applies to groundwatedld th
associated land or soil

The Hazardous Waste Regulations 1996 (as amende

Fire and Rescue Service National Framework 20
The Carriage of Dangerous Goods and Use DOIT Pressure
Equipment Regulations 2009 SI 2009 Nggl ﬁ as CDG 2009)

The Chemicals (Hazard Inform a ackas or Supply) Regulations
2008

The Air Navigation Order 2005

The Air Navigation 4@an ‘Amended) Regulations 2006

TranS@ort) (Great Britain) Regulations (RAMRoad)

Radioactive Ma
CaWriage of Radioactive Materials by Rail Regulations

age of Explosives Regulations 2005 (MSER).
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Strategic perspective

541 Fire and Rescue Authorities and strategic managers within the Fire and Rescue
Service are responsible for ensuring their organisation and staff operate safely
when dealing with incidents involving hazardous materials. Their legal duties and
responsibilities are contained in Section 4 of this guidance.

5.2 Fire and Rescue Services should continually assess the risk, in terms of the
foreseeable likelihood and severity, of incidents involving Hazardous materials
occurring within their areas. This assessment should form part of their integrated
risk management plan. The findings will help them ensure they have appropriate
organisation, policy and procedures in place for dealing with these types of

incidents.
5.3 The following principles may assist Strategic Managers when mining the
level of acceptable service and whether they are meeting t care:

e operations must be legal and within the requirement

e actions and decisions should be consistent with consensus
standards, and nationally recommended pr

e Qactions and decisions to control a pr m uld have a technical foundation
and be based on an appropriate rj S

e gctions and decisions m e al.

At the incident

5.4 ‘Response lons taken to deal with the immediate

mpasses the resources and effort to deal not only

fects of hazardous materials) but also the indirect
dia interest). The duration of the response phase will be
scale and complexity of the incident.

life and carry out rescues

e fight and prevent fires

®* manage hazardous materials and protect the environment
e mitigate the effects of the incident

e ensure the health and safety of Fire Service staff, other category 1 & 2
responders and the public

e safety management within the inner cordon.
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5.6 When responding to incidents involving hazardous materials the Fire and Rescue
Service has strategic multi-agency responsibilities. These are additional, and in
the main complimentary, to the specific fire and rescue functions that the Fire and
Rescue Service performs at the scene. The strategic objective is to co-ordinate
effective multi-agency activity in order to:

e preserve and protect lives

e mitigate and minimise the impact of an incident
e inform the public and maintain public confidence
e prevent, deter and detect crime

e assist an early return to normality (or as near to it as can be reasonably
achieved).

5.7 Other important common strategic objectives flowing from these g@pornS@allities
are to:

e participate in judicial, public, technical or other inquiri
e evaluate the response and identify lessons to be

e participate in the restoration and recovery pg#se a majer incident.

Values

5.8 The Fire and Rescue Service exprgf al and vision of leadership in the
form of a simple model. The mode % amed Aspire and is fully described
in the Fire and Rescuaflida QB pcrations) — Incident Command. It has
at its heart, the corgval f the ice; which are:

e diversity

munity.

5.9 re intrinsic to everything Fire and Rescue Services strive to achieve
at an operational incident, where they routinely serve all communities equally and
professionally, with the safety and well being of their crews at the forefront of their
procedures and reflecting on how well they performed in order to be better next

time. It is important that core values are recognised and promoted by all strategic

managers and fire and rescue authority members.

5.10 This guidance has been drafted to ensure that equality and diversity issues are
considered and developed and has undergone full equality impact assessment in
line with priority one of the Equality and Diversity Strategy.
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Operational guidance review protocols

5.11 This operational guidance will be reviewed for its currency and accuracy three
years from date of publication. The Operational Guidance Programme Board will
be responsible for commissioning the review and any decision for revision or
amendment.

512 The Operational Guidance Programme Board may decide that a full or partial

review is required within this period.

S

N\
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Introduction

6.1 Owing to the size and nature of the Fire and Rescue Service and the wide range
of activities in which it becomes involved, there is the potential for the risk
assessment process to become a time consuming activity. To minimise this and
avoid having inconsistencies of approach and outcome, DCLG have produced a
series of generic risk assessments.? These risk assessments have been produced
as a tool to assist Fire and Rescue Services in drawing up their own assessments
to meet the requirements of the Management of Health and Safety at Work
Regulations, 1999.

6.2 There are a number of generic risk assessments that Fire and Rescue Services
should consider when developing their policy and procedures for dealing with
emergency hazardous materials incidents. They have been used as the
foundations of the information and guidance contained in thi tional
guidance.

6.3 Generic risk assessments relevant to hazardous matigrial

e 1.1 Emergency response and arrival at the e
(Section 3 — Arriving and getting to wor

e 52 Acetylene
e 53 Chemical
e 54 Biological
e 55 Radiation

Explosi

6.4 should use these generic risk assessments as part of
ssiment strategy not as an alternative or substitute for it. They
to & Fire and Rescue Services assess their specific risks, and

sidered as part of the Services’ normal planning process. It is

the validity of the information contained in the generic risk assessment
against their Fire and Rescue Service’s current practices and identify any
additional or alternative hazards, risks and control measures

e evaluate the severity and likelihood of hazards causing harm, and the
effectiveness of current controls, for example, operational procedures, training
and personal protective equipment etc, by using the Service’s methodology

e consider other regulatory requirements

e identify additional measures which will be needed to reduce the risk, so far as
is reasonably practicable

2 Generic risk assessments are available from TSO Bookshops: www.tsoshop.co.uk/GRA
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e put those additional measures and arrangements in place.

Generic risk assessments provide a guide to the type of information,
arrangements and training that should be given to the Incident Commander,
firefighters and any other staff likely to be affected.

Full guidance on the generic risk assessments is contained in Occupational
health, safety and welfare: Guidance for fire services: Generic Risk Assessments,

Introduction.

S
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Introduction

7AA Major catastrophes occurring in the UK and overseas have helped shape the
legislative framework for emergency preparedness. Events such as the terrorist
attacks of 11 September 2001 in the United States of America, the bombing of
the London transport system in July 2005 and lessons learned from other major
hazardous materials accidents have brought about a change in our thinking in
terms of the perceived threat and the associated planning regimes needed to
support our resilience capability and preparedness for incidents of a new
dimension or previously unseen scale.

7A.2 The change in our frame of reference for emergency preparedness has been
underpinned by an amendment to the existing EC Seveso |l Directive (96/82/EC)
and by the introduction of the principles of long term resilience capability into the
Fire and Rescue Service National Framework document and the in ion of
emergency planning legislation to cover civil contingencies.

7A.3 Pre-planning for operational incidents is a safety-critical pagt of
Service work. Services must ensure they have suitable an
response plans in place to cover the following hazar
their authority’s area:

e buildings and/or establishments subjec f Major Accident
Hazard Regulations (COMAH)

t nufacture, store or use
ials Dut not subject to COMAH

e buildings and/or establishment
significant quantities of hazard
regulations

e Dpuildings or estgblis ts k to have asbestos containing materials
* leaking and@pr h cyMQalers

ac ts, spillages or releases of hazardous materials
jon ac@dents, spillages or releases of hazardous materials

ortation accidents, spillages or releases of hazardous

e air transp®rtation accidents, spillages or releases of hazardous materials
e military accidents, spillages or releases of hazardous materials

e deliberate, criminal, malicious or terrorist events resulting in the release of
hazardous materials.
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7A.4 The extent of pre-planning that individual Fire and Rescue Services carry out is
dependent on the likelihood and severity of foreseeable hazardous materials and/
or CBRN/CBRN(E)® emergencies within their areas. The starting point for pre-
planning should be the generic risk assessment process and guidance.

7A.5 Part A of this operational guidance sets out the United Kingdom'’s legislative
framework covering the key principles of hazardous materials emergency
preparedness:

e Gathering and use of risk information
e Notification and Marking of Sites Regulations 1990 (NAMOS)

e Notification of Installations Handling Hazardous Substances Regulations 1982
(NIHHS)

e The Control of Major Accident Hazards Regulations 1999 ended)
(COMAH)

e The Civil Contingencies Act 2004 (CCA).

Gathering and use of risk info

7A.6 The Fire and Rescue Services Act 2004, @tat Fire and Rescue Authority
must make provision for the purpo

7A.7 Section 7(2)d o samesponsibility on the Fire and Rescue Authority
to make arrapge ining information needed for that purpose.
Sections‘(Z) place a similar responsibility on the Authority in respect
of roadecci@ents r emergencies.

7A.8 f th ove legislative responsibilities, The Fire and Rescue Service
ework document places a requirement on all Fire and Rescue

ave in place effective arrangements for gathering risk information
king it readily available to operational crews. These arrangements should
n effective audit and review system to ensure that the information is

current and in the required format.

7A.9 Identifying and managing risk is at the heart of the role and responsibility of the
Fire and Rescue Service and must be considered within a holistic approach to
integrated risk management, whether that be through the pre-planning and
management of emergencies, fire safety, crime and disorder initiatives, training or
undertaking other day-to-day activities.

3 CBRN/CBRN(E) (chemical, biological, radiological and nuclear/chemical, biological, radiological, nuclear and
explosive) terrorism entails the assumption or knowledge, based on intelligence or actual evidence, of actual or
threatened dispersal of chemical, biological, radiological or nuclear material (either on their own or in combination with
each other or with explosives), with deliberate criminal, malicious or murderous intent, targeted at a given population or
economic or symbolic points.

Pre-planning considerations 1
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7A11

7TA12

7A13

7A.14

7A.15

7A.16
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The importance of multi-agency pre-planning in respect of significant known or
foreseeable hazardous materials risks cannot be stressed highly enough. Local
resilience forums, set up under the Civil Contingencies Act 2004, are comprised
of the key stakeholders in the local community. They should hold details of all
significant risks within their area in the form of a community risk register.

The gathering and use of ‘risk information’ forms part of the Fire and Rescue
Operational Assessment Toolkit. The toolkit uses briefing sheets to support each
key line of enquiry and assists the assessment team in focusing on key areas for
assessment.

Each Fire and Rescue Service should assess the hazards and risks in its area
relating to hazardous materials and site-specific plans should be considered for
locations where these are significant. This assessment should include other Fire
and Rescue Service areas where ‘cross border’ arrangements ma

appropriate. Such contingency plans should include:

e l|evels of response

e relevant standard operating procedures

e tactical considerations including rendezvous Rgii
areas and access points.

S, idce marshalling

Information should also be gathered and dto @ Gafe systems of work,
from sources both within and outsi e and REScue Service, including:

e fire safety audits

e incident de-briefs

e health and safefjgeve

re-planning is also an effective way to build good working
agencies and other interested parties, such as site owners.
ue Services should ensure systems are in place to record and
regularly risk information and to ensure that new risks are identified and
recorded as soon as practicable.

Fire and Rescue Services must ensure that the information gathered is treated as
confidential, unless disclosure is is required for legal reasons.

Fire and Rescue Services should consider the benefits of using consistent
systems and formats to record information from all sources. Consideration should
also be given to when access will be provided to information to support
operational decision-making. Information needs and the capacity of Fire and
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Rescue Service staff to assimilate information will vary in proportion to the nature
and size of the incident and what stage the operational response has reached.
Arrangements need to be flexible and may be based on more than one system.

7A17 It is essential that all plans and relevant supporting information are available to
emergency responders. Information retrieval systems should be easy and quick to
operate, and should have some back-up facility were the main system to fail or
become unavailable

7A.18  Specific pre-planning for hazardous materials incidents includes the requirement
for a written policy which outlines:

e how the Fire and Rescue Service will deal with hazardous materials incidents
by using good practice for reducing the risk of contamination based on the

principals of hierarchical control

e how the Fire and Rescue Service is going to train their fto
awareness, reduce the risk of exposure and to prote@i t elvesythe public
and the environment

e ¢ffective Fire and Rescue Service deconta tio ures.

Notification and marking o %ulations 1990
(NAMOS)

eptember 1990 and are designed to
ons Handling Hazardous Substances

7A.19 NAMOS regulations came i
complement the Notificatio

7A.20 ' ' present on site a total of 25 tonnes or more of

substances’ means any substance that falls within the
curreMPedition of the Carriage of Dangerous Goods and Use of

7A.21 he enforcing authority for these regulations is the Fire and Rescue

e under Regulation 4 Notification, the enforcing authority will be either the
Health and Safety Executive or the local authority

e under Regulation 5 Access Marking, 6 Location Marking and 7 Signs to be
Kept Clean, etc, the enforcing authority will be the local Fire and Rescue
Authority with the exception of:

— local authority, fire, police premises
— crown property (except Health and Safety Executive)

— United Kingdom Atomic Energy Authority property
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— armed forces (UK or visiting).

7A.22  In these cases the Health and Safety Executive will be the enforcing authority.

Particulars to be notified

7A.23  The following particulars should be notified:

* name and address of person making the notification
e full postal address of the site

® a general description of the nature of the business carried on or intended to
be carried on at the site

e alist of the classifications of any dangerous substances which are, or are
liable to be, present

e the date on which it is anticipated that a total quantity of 25 tdailes or e of
dangerous substances will be present, or, if they are alrea r t, a
statement to that effect.

Changes to be notified

7A.24  The following changes should be notified:

e the cessation of the presence ofigan us s es at the site, other than
a temporary cessation
e the reduction of the total quan Mcrous substances present at the site

to below 25 tonnes, othe

o ions notified to the authorities.
7A.25 a site does not have to notify the total quantities
on site, they Wi assess total quantities to know whether they are

e regulations. They should therefore take into account

e vehicles used for on-site transportation
e materials used for cleaning, etc

e process, manufacture, storage.
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Access marking

7A.26  [f there are more than 25 tonnes of dangerous substances on site at any one
time, the person in control of the site should ensure that safety signs are displayed
sufficiently clearly to give adequate warning of them to firefighters in an
emergency. The safety sign for access marking is shown below.

Safety sign for access

"

7A.27  Signs should be placed in conspicuous positio OS@O entrances that
could reasonably be expected to be used fig hey may be free-
standing or fixed to fences, railings, faceglof b s, etc.

of dangerous substances, an

% 50N in control of the site to display safety
dagdifections will only be given where the

Location marking

7A.28 At a site storing a total of 25
inspector may give direction

ns is necessary to warn firefighters in an emergency of the
f dangerous substances at these locations

safety signs shall be warning signs as defined by paragraph 3.2 of part |l
edule 1 to the Health and Safety (Safety Signs and Signals) Regulations
1996 (see Figure 2)

e the sign shall bear the hazard warning symbol and hazard warning text

e where two or more substances with different classifications are stored at the
same site then the access marking sign bearing the exclamation mark should
be displayed with the text ‘Dangerous Substance’

e signs do not have to be displayed at the site when dangerous substances are
not present

e reference to ‘The Site’ means at or in the vicinity of the site location.
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7A.29

7A.30

e dangerous substances buried or S8R0S in the ground as waste

Regulations 19883, a ifi s Class 1 goods within the meaning of:

— The Can‘ge s Goods and Use of Transportable Pressure

aritime Dangerous Goods Code; or

instructions for the Safe Transport of Dangerous Goods by

Dangerous Goods and Use of Transportable Pressure Equipment
Regulations.

7A.31 Notification shall not apply to:

e sjtes that are notifiable to the executive under the Notification of Installations
Handling Hazardous Substances Regulation 1982 (NIHHS)

e Control of Major Accident Hazards sites

e licensed sites under the Petroleum Consolidation Act 1928 (as amended)
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e gjtes within the area of a harbour authority if Regulation 27 of the Dangerous
Substances in Harbour Regulation 1987 (as amended) applies

e sites that have a disposal licence in force under the Control of Pollution Act
1974 (as amended)

e nuclear sites licensed under the Nuclear Installations Act 1969 ( as amended).

7A.32  NOTE: Access and location marking regulations shall not apply to petroleum
filing stations.

7A.33  The Health and Safety Executive has the power to grant general or special
exemptions and to impose conditions and time limits on them. Before granting
any exemption, the Executive would have to consider the circumstances of the
case and consult any bodies likely to be affected.

Notification of Installations Handling aradQyls
Substances Regulations 1982 (NIH

7A.34  These regulations came into force on 1 Januar e introduced to
identify sites that handled certain quantities a7 materials not covered
by the Control of Major Accident Hazardffiegdidions (COMAH).

7A.35 The definition of ‘site’ means;

e any structur ' 2, which is within the inland waters of Great
Britain and is

7A.36 nces at a site deemed to be covered by these

' ust notify the Health and Safety Executive at least

re operations begin. In the case of ammonium nitrate this has
amendment regulations at four weeks.

7A. e supplied:

and full postal address of the site

e name and address of person making the application

e the area of the site and any site within 500 metres

¢ the date the activity commences

e a general description of the activities carried out

e name and address of the planning authority covering the site address

e name and quantity of each hazardous substance to be stored on site.
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7A.38  To determine the exact quantity of a hazardous material held on a site the
following must be taken into account:

e quantity held in any pipeline which is within 500 metres of, and connected to,
the site

e quantity held in any other site within 500 metres of the original site

e any vessel, vehicle or aircraft used for storage at, or within 500 metres of, the
site.

7A.39  The only exceptions are waste sites licensed under Section 5 of the Control of
Pollution Act 1974 (as amended). Should the quantity of any hazardous material
stored be either increased to an amount three or more times of the original
declaration, or reduced by any amount or cease to be used altogether, the Health
and Safety Executive must be informed.

7A.40  The regulations contain schedules that list the hazardous subs

7A.41 [ AH) implemented the

They replace the Control of Industiié cident Hazards Regulations 1984
(CIMAH) which imple eso Directive (82/501/EEC). They
came into force on 1st d are amended by the Control of Major
Accident Hazards

7A.42 accidents involving dangerous substances and
ple and the environment of any which do occur.
the chemical industry, but also to some storage

and nuclear sites, and other industries where threshold

7A.43  Akey feat f the COMAH Regulations is that they will be enforced by a
competent authority comprising the Health and Safety Executive and the
Environment Agency in England and Wales, and the Health and Safety Executive
and the Scottish Environment Protection Agency in Scotland. Operators will
generally receive a single response from the competent authority on all matters to
do with COMAH.

7A.44  The mechanism for determining whether COMAH applies has been simplified.
Basically, an establishment having any substance specified in Schedule 1 present
above the qualifying quantity is subject to the Regulations. There are two
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thresholds, known as lower-tier and top-tier. Further details can be found in the
guidance to Schedule 1 which lists 39 substances by name in Part 2 and 10
generic categories in Part 3.

7A.45  Even if there are no threshold quantities of substances present at an
establishment, it may still be subject to the Regulations if specified dangerous
substances could be produced in threshold quantities as a result of loss of control
of an industrial chemical process.

7A.46  The Major Accident Control Regulations for the Ministry of Defence are intended
to discharge the requirement from the Secretary of State for Defence to have in
place arrangements which are at least as good as those required by statute
where the Secretary of State holds an exemption, with respect to COMAH.

7A.47  More information on the Regulations and how to comply with t can be found
on the Health and Safety Executive’s website:
www.hse.gov.uk/comah/index.htm.

Lower-tier duties

7A.48  If the lower-tier threshold is equalled or exceede ors must notify the
competent authority. Notification should g : alth and Safety

office.

7A.49  Operators of all establishme
basic details to the competdll
in the notification are gi
Regulations:

e key points which have to be included
iUl details are given in Schedule 3 to the

e environmental details.

SITE OPERATORS MUST MAKE ALL MEASURES NECESSARY TO
PREVENT MAJOR ACCIDENTS AND LIMIT THEIR CONSEQUENCES TO
PEOPLE AND THE ENVIRONMENT

7A.50  This is the general duty on all operators and underpins all the regulations. It is a
high standard and applies to all establishments within scope. By requiring
measures both for prevention and mitigation there is a recognition that all risks
cannot be completely eliminated. This in turn implies that proportionality must
remain a key element in the enforcement policy of the Health and Safety
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Executive and the Environment Agency. Thus, the phrase ‘all measures
necessary’ will be interpreted to include this principle and a judgment will be
made about the measures in place. Where hazards are high then high standards
will be required to ensure risks are acceptably low, in line with the Health and
Safety Executive’s and Environment Agency’s policy that enforcement should be
proportionate. Prevention should be based on the principle of reducing risk to a
level as low as is reasonably practicable for human risks and using the best
available technology not entailing excessive cost for environmental risks. The ideal
should always be, wherever possible, to avoid a hazard altogether.

SITE OPERATORS MUST PREPARE A MAJOR ACCIDENT PREVENTION
POLICY

7A.51 Regulation 5 requires lower-tier operators to prepare a document setting out their
policy for preventing major accidents, this is known as a major acci
prevention policy or MAPP.

7A.52  The MAPP will usually be a short and simple document settin hat is to
be achieved but it should also include a summary and fu to the
safety management system that will be used to put t tion. The
detail will be contained in other documentation relgéi tablishment eg
plant operating procedures, training records, jo ions, audit reports, to
which the MAPP can refer.

7A.53  The MAPP also has to address iss cla¥glg to the®afety management system.
The details are given in Schedule ed@gtions but the key areas are:
e organisation and personne
e |dentification and e ono jor hazards
o operationalvnt
e planning en

it a view.

Top-tie

7A.54 hreshold is equalled or exceeded, the operator must also comply
with regulations 7 to 14.
SITE OPERATORS MUST PREPARE A SAFETY REPORT

7A.55 A safety report is a document that provides information to demonstrate to the
competent authority that all measures necessary for the prevention and mitigation
of major accidents have been taken.

7A.56  The safety report must include:
e a policy on how to prevent and mitigate major accidents
® a management system for implementing that policy
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* an effective method for identifying any major accidents that might occur

° measures (such as safe plant and safe operating procedures) to prevent and
mitigate major accidents

e information on the safety precautions built into the plant and equipment when
it was designed and constructed

e details of measures (such as fire-fighting, relief systems and filters) to limit the
consequences of any major accident that might occur; and

e information about the emergency plan for the site, which is also used by the
local authority in drawing up an off-site emergency plan.

7A.57  Safety reports will be available to the public via the competent authority registers,
subject to safeguards for national security, commercial and personal
confidentiality.

SITE OPERATORS MUST UPDATE THE SAFETY RE FTE
SIGNIFICANT CHANGES OR NEW KNOWLEDGE ABQAT ETY
MATTERS OR EVERY FIVE YEARS

7A.58  The safety report needs to be kept up to dateg any modifications to the
plant or the way it is operated or if new fag ormation become available, the
safety report must be reviewed and, i sed at the time. It must be
reviewed after five years evena any changes. The operator
must notify the competent autN@i y reviSion, and also if the five-year review

does not lead to a revision.

SITE OPERATORS MUST
PLAN

7A.59  Top-tier gper. repare an emergency plan to deal with the on-site

MUST SUPPLY INFORMATION TO LOCAL AUTHORITIES
TE EMERGENCY PLANNING PURPOSES

litan areas) play a key role by preparing, reviewing, revising and testing
off-sit&emergency plans for dealing with the off-site consequences of major
accidents at top-tier sites. In order to fulfil this role they need information from
operators. Operators will need to hold discussions with their local authorities to
determine their exact needs.

SITE OPERATORS MUST PROVIDE CERTAIN INFORMATION TO THE
PUBLIC ABOUT THEIR ACTIVITIES

7A.61 People who could be affected by an accident at a COMAH establishment must
be given information without having to request it. Also safety reports must be
made available to the public via public registers.
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Operators planning to build new top-tier establishments must submit information
in advance of construction and wait for the competent authority’s response before
starting to build safety-critical parts of the establishment. This is to ensure that
safety is considered fully at the design stage.

The COMAH regulations specifically require operators to consult their employees
or employees’ representatives about the preparation of the on-site emergency
plan. Consultation with those doing the work is crucial in raising awareness of the
importance of health and safety and environmental protection. It can make a
significant contribution to creating and maintaining a safe and healthy working
environment and an effective health and safety culture. In turn, this can benefit the
business, making it more efficient by reducing the number of accidents and the
number of work-related ill-health incidents.

competent authority finds serious deficiencies in the safety re
employee representatives any correspondence it has with

its conclusions of the assessment of the safety repo
representatives.

ngside the European

The Environment Agency has been pro-actj
' he Seveso Il Directive.

for the environ
environmgn

bring establishments which pose an
ope. Also, clean-up and restoration of the

as a higher public profile to be sure that high levels of
hieved for the environment as well as for people

nment Agency was created in 1996 and it brings together, in single
uthority, a wide range of responsibilities for, and expertise on, all
aspects of environmental protection. This, and the move towards integrated
pollution control, makes it easier to co-ordinate environmental inputs to the
regulation of major hazards

e There has been a trend within industry, and particularly the chemicals sector,
to integrate health, safety and environment policies and practices and adopt a
more holistic approach to hazard identification and risk control.
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7A.66  There is other environmental legislation which, to some extent, overlaps with
Seveso |l. In particular, the Directive on Integrated Pollution Prevention and
Control (IPPC, Directive 96/61/EC) establishes a permitting process by the
competent authority which covers, amongst many other things, accidental
pollution.

7A.67  The Health and Safety Executive and the Environment Agency will work together
as the competent authority for the COMAH regime. In considering how this
should be done, the objective was to achieve high levels of protection from major
accidents for both people and the environment. The arrangements will ensure
that:

e appropriate expertise on health and safety and the environment is brought to
bear on the regulation of major hazards

e the activities of Health and Safety Executive and the Envi Agency,
in relation to duties under the Regulations, are co-ordj d, co ent,
transparent, targeted and proportionate

e the possibility of conflicting requirements being operators is

eliminated; and

e the Health and Safety Executive and WioNMeMt Agency will collaborate
on issues of joint interest, so avoidi ‘ ﬁ

for operators.

7A.68 memorandum of understanding,
St from the competent authority.
7A.69  There are many or's activities which do not relate exclusively

the environment. Co-ordinating the operational

refore, crucial. For key regulatory activities which
petent authority, such as:

safety reports
rogation procedures; and

nating domino effects establishments, the operator will make a
submission or application and receive a single response agreed between the
Health and Safety Executive and the Environment Agency.

7A.70  The Health and Safety Executive and the Environment Agency will discuss and
exchange inspection programmes for establishments subject to COMAH.
Inspections relating to COMAH will be coordinated to avoid duplication of effort.

The Civil Contingencies Act 2004 (CCA)

7A.71 The Civil Contingencies Act 2004 delivers a single framework for civil protection in
the United Kingdom capable of meeting the challenges of the twenty-first century.
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7A.79
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The Act is separated into two parts:

e Part 1: local arrangements for civil protection, establishing a statutory
framework of roles and responsibilities for local responders.

e Part 2: emergency powers, establishing a modern framework for the use of
special legislative measures that might be necessary to deal with the effects
of the most serious emergencies.

The definition of emergency in the Act covers the consequences of emergencies.
It defines an emergency as:

® an event or situation which threatens serious damage to human welfare
e an event or situation which threatens serious damage to the environment

e war, or terrorism, which threatens serious damage to security.

reflects the fac@at
affect a largghge

for civil protection

1 of the Act is to establish a new statutory framework for civil

e establishing a clear set of roles and responsibilities for local responders
e giving greater structure and consistency to local civil protection activity; and

e establishing a sound basis for performance management at a local level.

The Act divides local responders into two categories depending on the extent of
their involvement in civil protection work, and places a proportionate set of duties
on each.
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7A.80  Category 1 responders are those organisations at the core of emergency
response (eg emergency services, local authorities). Category 1 responders are
subject to the full set of civil protection duties. They are required to:

e assess the risk of emergencies occurring and use this to inform contingency
planning

e putin place emergency plans
e putin place business continuity management arrangements

e putin place arrangements to make information available to the public about
civil protection matters and maintain arrangements to warn, inform and advise
the public in the event of an emergency

e share information with other local responders to enhance co-ordination

e co-operate with other local responders to enhance co-og@fha and
efficiency; and

ry nisations
about business continuity management (local au i nly).

7A.81  The definition of emergency in the Act defi es events or situations

that Category 1 responders should be pr@bari

7A.82  Part 2 of the Act additionally gstabliglies a t d that events or situations
would need to meet to constitt@an rgency, and thus to trigger the duties in

Part 1 of the Act. This provigéf Nnaglate@pry 1 responders’ duties under the Act
only apply to events or situa %

equire the use of assets beyond the
e a special deployment.

7A.83

ders have a lesser set of duties — co-operating and sharing
with other Category 1 and 2 responders. The detail of what
ractical terms is contained in the Contingency Planning

tions 2005 and statutory guidance on emergency preparedness that can
at:

http://www.cabinetoffice.gov.uk/ukresilience

7A.84  Category 1 and 2 responders are also required to come together to form ‘local
resilience forums’ (based on police force areas outside London) which will help
co-ordination and co-operation between responders at the local level.

Part 2: Emergency powers

7A.85  In the UK emergency powers allow the making of special temporary legislation to
deal with the most serious of emergencies. They are not a means for instigating
martial law, for undermining Parliament, banning political parties or anything else
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of that nature. An essential point to note is that emergency powers legislation is a
mechanism for dealing with only the most serious of emergencies that require an
urgent response, an instrument of last resort. The previous emergency powers
legislation (the Emergency Powers Act 1920) was used twelve times in its eighty-
four year history, the last time being in 1974. In the years since, a considerable
amount of sector specific emergency legislation has been introduced. This
reduced the need to resort to emergency powers, in part because of recognition
that emergency powers legislation was inadequate. Nevertheless, there is still a
need for a latent capacity to rapidly make new temporary statutory provision
where this is the most effective way of enabling the resolution of an emergency
situation.

&’b
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Background

7B1

7B.2

7B.3

7B.4

7B.5

7B.6

58

Part B Operational considerations provides good practice advice to assist Fire
and Rescue Services to carry out emergency operations at incidents involving
hazardous materials. It is structured around the:

e response phases of an emergency incident, common to all Fire and Rescue
Service operations

e operational key principles, the critical ‘must do’s’ or ‘should do’s’ for the Fire
and Rescue Service to ensure firefighter safety and inter-operability.

This operational guidance follows a chronological timeline through a typical
hazardous materials incident and builds into a generic standard operating
procedure (G-SOP) comprising:

e Actions

e (Considerations.

The G-SOP is intentionally generic in nature because it is i S a series of
check-lists of considerations, rather than a set of rule t be strictly

adhered to.

This approach has been taken to recognis es across the Fire and
Rescue Service in terms of risk prd gources. Services with
limited capability for research and dg may choose to adopt the

rganisations with greater
resources and a more complex ris simply use them as foundation
stones to ensure inter r@pr 88¥00order or large scale incidents.
However, it must bgastr that approaches should be supported by full
local risk asseggyne

The G-SOP for d by bringing together existing ‘good practice’
from R4 cue Q@ Vvices throughout the United Kingdom. This ‘good

eavily influenced over the years by the hazardous materials
ided by the Fire Service College in Moreton-in-Marsh, and
ire Services College, Gullane. International operational guidance has
also been idered, particularly that used in the United States of America,
Canada and Mexico (eg National Fire Protection Association’s standard 472 for
Professional Competence of Responders to Hazardous Materials Incidents,
Hazardous Waste Operations and Emergency Response regulations etc).

The G-SOP also reflects the hazards and control measures detailed within the
relevant Fire and Rescue Service generic risk assessments.
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7B.7 It is deliberately written concisely and in an easy to navigate, colour coded format
so that it can be used as a quick reference guide for operational staff, an aide
memoir containing the most critical information is contained in Section 8,
Appendix A. Where further more detailed explanations or technical information is
needed it will be found in Part C, Technical considerations.

7B.8 Each phase of operations is broken down into more detailed hazardous materials
— specific guidance grouped together under ‘actions’. These are not meant to be
compulsory steps at every incident, but rather a check-list that should be
considered by staff, particularly those with command responsibilities.

7B.9 ‘Actions’ are subdivided into ‘Considerations’. Again, these form a toolbox of good
practice options rather than mandatory procedures.

Emergency
Response
Phase

Consideration

incidents

7B.10 Guidance on command and gl cidents is contained within the Fire and
Rescue Manual, d/olu i Operations, Incident Command. The
incident comma cribed in the manual should be used at all
hazardous [

with the command and control of serious operational

leX"and detailed. A great deal of work has been done to assist
marnekers, and others charged with operational responsibilities, to
cognitive and emotional processes that occur at such times.
processes are not a tool. In the search for a device to practically
mmanders in the discharge of their responsibilities, experienced officers
have reported the value they have derived from the Decision Making Model
developed by the London Fire Brigade. This is a cyclical process control model
which may assist commanders in achieving their operational objectives at
hazardous materials incidents. The full explanatory note can be found in Appendix
4, of the Fire and Rescue Manual, Volume 2, Fire Service Operations, Incident
Command.

7B.11 The p
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Figure 1: Decision making model developed by the London Fire Brigade

7B.12 The Fire and Rescue Service Incident Commang

the risks

principle

e ltis impgta efore You act, rather than, act before you think.

Operational key

ervice staff attending hazardous materials incidents must
‘line of command’ principle within the incident command
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Line of command principle:

e All commanders must know who they are responsible for
e All staff must know who they report to

e All staff must know what their operational brief is.

The incident command system relies upon a single unified command line.
With the exception of urgent safety related issues staff should not take
control of operations outside their assigned responsibility and should ensure
all information and instruction is passed via the relevant command line
officers.
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This will enhance scene safety by ensuring that staff and crews do not,
under any circumstances, ‘self-deploy’ to hazardous areas at hazardous

materials incidents. Q
Fire and Rescue Service hazard@erlals

responders - Key levels

7B.14  The three key levels of Fire and Rescue J&rvi rdous materials responder

are.
Firefighter

As defined in the Emergenc e Rolemaps. The skills, knowledge and
understanding 1 ic standard operating procedure (G-SOP)
relate to a ‘c

‘Operational’ (Bronze) and "Tactical’ (Silver) Fire and Rescue
and'roles designated within the incident command system.

d) command issues are not detailed within the G-SOP as it is an
operational and tactical guide.

Hazardous Materials Adviser

Generic term for any person, with enhanced knowledge of hazardous materials
operations, used by a Fire and Rescue Service to provide specialist advice to the
Incident Commmander at emergency incidents involving hazardous materials. This
level of responder includes such roles as the Hazardous Materials Officer,
Hazardous Material and Environmental Protection Officer, Scientific Adviser,
Chemical, Biological, Radiological, Nuclear and Explosive Subject Matter Advisor
etc. Their primary functions are to:

e gather, filter and interpret technical information on hazardous materials for the
Incident Commander
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e assess the risks posed by emergency hazardous materials incidents

e advise the Incident Commander on the development of a hazardous materials
tactical response plan

NOTE: At an incident where National Resilience DIM (detection, identification and
monitoring) teams are deployed the Hazardous Materials Adviser will act as the
link from the DIM team to the Incident Commander. It should also be noted that at
a CBRN(E) event, a CBRN(E) Subject Matter Advisor, when mobilised, will be
responsible for advising the Incident Commander on the development of the
tactical response plan.

Generic standard operating procedure (G-SOP) -
Overview

Operations risk management

On-site Fire and Rescue Service emergency operatio

appropriate procedures and tad
developing, emergency situatio

Operational key principle

PFMmunity’s expectations. Any residual
e kept as low as reasonably practicable.

7B.15 iti ighhe first hour of a hazardous materials incident will

order to effectively carry out a risk assessment, possibly
le pressure and with limited and/or incomplete information

at the incident involves hazardous materials, especially if they
have not been mobilised specifically to a hazardous materials incident

NOTE:
Responders should also be aware that what may appear to be a hazardous
materials incident initially, maybe a CBRN(E) event

e gain control of the incident ground, identify the problem and separate
responders and the public from it

e establish command and control

e stabilise the situation.
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7B.16  The G-SOP described in the following paragraphs details the operational and
tactical functions to be evaluated and possibly implemented at incidents involving
hazardous materials to achieve these success factors and then go on to resolve
the incident in the most safe, effective and efficient manner.

7B.17  This G-SOP should be viewed as a flexible guide and not a set of rigid rules.
Individual Fire and Rescue Services should decide what works best for them in
terms of the level of detail their organisation requires. They should then design
training and development programmes that incorporate their specific equipment,
risks and resources.

7B8.18  Assumptions behind the G-SOP:

e All staff attending the incident are competent to do so, or are properly
supervised

e Predetermined attendances are suitable and sufficient
of the G-SOP

e The G-SOP consists of ‘actions’ and ‘considera
followed at every incident, but they should

process when circumstan®
Emergency Incident Phas

mandatory

e Actions wilhofie
depediin ident dynamics

d as an ‘enabling guide’ or ‘toolbox’ of possible
er than a prescriptive list of ‘should-do’s’

t Commander will decide which actions and considerations are
ropriate for the incident and also their priority

risk assessment by the Fire and Rescue Service as the ‘employer’ is still
required

e G-SOP covers all of the control measures raised in the relevant national
generic risk assessments.
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7B.19 The G-SOP offers several benefits as it:

e recognises that the majority of hazardous materials incidents are minor in
nature and generally involve limited quantities of harmful substances

e provides a flexible management system that expands as the scope and
magnitude of the incident grows

e provides a consistent management structure, regardless of the classes of
hazardous materials involved.

7B.20 [t should be regarded as the minimum safe level of operational procedure to
maintain the safety of staff and ensure inter-operability in critical areas of
emergency operations. Where risk-critical issues exist, operational key principles
have been developed and highlighted. These are distinguished in the text by red
text boxes. Fire and Rescue Services are advised to consider such g@ieance as
the ‘highest priority’ guidance.

7B.21  There are six basic response phases that should be considere®at ergency
incidents:

Implementing the response

6 | Closing the inci =nt
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Emergency incident phase cycle

Hazardous materials incident

Phase 4
Implementing
the
response

Objectives Achieved

incident
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Summary of phases and actions

1.1 Assess the level, scale and type of incident

1.2 Mobilise appropriate resources to the incident, marshalling areas or
predetermined rendezvous points

1.3 Access incident specific information en-route

14 Notify relevant agencies

Phase 2 ¢ Incident information
Arriving and gathering information e Resource information

e Hazard and safety infr~ation

Approach the incident safely and estimate the potential hazard zgyg

2.2 Recognise hazards and risks from a safe location and implemegi
cordon

2.3 Liaise with persons on and off-site

2.4 Consider the immediate life risk

scues; immediate
ophic escalation likely

(NOTE: Immediate life risk = immediate hunggnWe
evacuation to prevent serious injur
to endanger life)

2.5 Identify the problem and the likely

make-up if necessary)

3.4 Identify effective decontamination procedures
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Phase 4 e Communicate

Implementing the response e Control

41 Review and monitor cordons to control access at the scene

4.2 Communicate and control the response plan

4.3 Establish and operate decontamination

4.4 Implement deliberate reconnaissance to gather further information

4.5 Implement effective firefighting, containment and pollution control techniques

4.6 Work with people and agencies that may provide additional advice and
assistance

Evaluate the effectiveness of the response

Adjust the response plan if necessary

Phase 6
Closing the incident

6.1 Close down Fire and Rescue Service oper, N\
6.2 Hand-over control of the incident site
6.3 Facilitate incident debriefs
6.4 Anticipate post incident Consi
7B.22 |t is sometimes @/gency incident response phases in the
context of the ty f an Incident referred to in the incident command

system and

incidentd®thi
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Stages of an incident Incident command Generic — Standard
(Dynamic management system decision making Operating Procedure
of risk) model links Response Phases

Initial Stage ¢ Incident information

e Resource information

e Hazard and safety
information

Development Stage e Think

e Prioritise objectives

e Plan

e Communicate 4 Impler 2nui 1 the
resnons

e Control

e FEvaluate the outcome

Closing Stage

6 nsing the incident

7B.23

7B.24

68

The operational and tactical guidanc8 d in this document has been
ous materials incidents.

However, the guidance is essential pplicable to deliberate, malicious or

terrorist events. This said, i

dary devices

r perpetrators to pick virulent agents that are both persistent and
difficult to’identify

e potential to conceal the identity and/or remove and/or replace signage and
material information

e potential to pick locations that exploit the characteristics of the agent

* need to exchange information with off site intelligence and scientific advisers.

Section 7 Part C-17 provides a brief overview of CBRN(E) considerations and
signposts the guidance produced by the National Resilience Assurance Team.
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Phase 1: Mobilising and en-route

Emergency incident response phases

Implementing the response

Phase 6 Closing the incident

Summary of actions and considerati hi
mobilising and en-route to a hazar erials
incident

DEFINITION:

The activation and continuous process of 10y, @ d management of staff and
resources including emergency ca turri@@out and travelling to the

emergency.

priate resources to the incident, marshalling areas or
rmined rendezvous points

a) Consider use of pre-planned marshalling sites or rendezvous points for significant
known hazardous materials risks/sites

b) Utilise Firemet and supply information to responders

) Consider mobilising to up-wind rendezvous points for significant incidents
d) Mobilise resources according to incident type, scale and location

) Mobilise enhanced resources for ‘major incidents’

f)  Mobilise enhanced resources to known CBRN(E) events.
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1.3 | Access Incident specific information en-route

a) Responders should request information on, and begin to think about, the likely
hazards and control measures when mobilised to known substances and
hazardous materials sites

b) Access site specific risk inspection information
c) Request and use weather information (eg FireMet)
d) Assess and review marshalling/rendezvous point arrangements.

1.4 | Notify relevant agencies

a) Request assistance or resources from other agencies and/or organisations

b) Notify other agencies and/or organisations for their information in line with Fire
Service protocols.

Action

1.1 Assess the level, scale and type of incident

Considerations

(1.1a) Gather information from caller

e Where is the incident? Is it at a known ggk or et/s site/occupancy?

* |s there a site-specific plan for the locatigig

@

rs, explosions or other unusual reactions?

* Are hazardous materials involved? If u pzardous materials found or used

at the location?

e \What quantity is involvek?

e Are there reports al o

° ual ? Are the causes/reasons known?

ices in attendance/involved?
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‘STEP 1-2-3’ — Safety Triggers for Emergency Personnel:

e STEP 1 - Single casualty, no logical explanation or cause — deploy as for
normal collapsed casualty

e STEP 2 — Two casualties, no logical explanation or cause — tell crews to
approach with caution and send full informative and CHALETS information
ASAP

e STEP 3 - Three or more casualties, no logical explanation — should trigger
crews not to go to scene

STEP1-2-3

NOTE: Unless there is identified saveable life and a dynamic risk
assessment has been undertaken, designate/ascertain a safe rendezvous
point for further resources and Command and Control, CHALETS
information must be provided.

NOTE: An additional flow chart explaining STEP 1-2: d CHATS is

explained in Arriving and gathering information 2.1d

(1.1b) Match incident details to site specific predetermi dances,

operational plans, multi-agency plans etc

e Mobilising control staff and systems should b QUICRW and accurately
match the information given by callers to g € etermined attendances,
hazardous materials specific opetgtion ans ardous materials related
multi-agency plans

e Develop arange of g rmined attendances for different types of
hazardous materiisdfci all release in the open; large release in the
open; smalkr i ings; large release within buildings etc)

es based on, for example, the risk to human life; quantity
ous materials; processes carried out; risk of escalation; location

Fire and Rescue Services should have plans in place to deal with ‘major incidents’.
These should include guidance to all staff, including those responsible for mobilising, on
the triggers for implementing the plans.
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Action

1.2 Mobilise appropriate resources to the incident, marshalling areas or
predetermined rendezvous points

Considerations

(1.2a) Consider use of pre-planned marshalling sites or rendezvous points for
significant known hazardous materials risks/sites

Fire and Rescue Services should develop pre-planned marshalling sites or rendezvous
points for their significant hazardous materials risks. This should form part of their overall
integrated risk management planning process. Where rendezvous points are designated
within the possible initial cordoning distances for the substances that could be involved
in an accident or release, responders must be made aware of this and a number of
alternative rendezvous points should be planned so that an up wind one can be used.

NOTE: At CBRN(E) events Services should be alert to the possibility of
terrorist devices being planted at known rendezvous points.

(1.2b) Utilise weather information (eg Firemet) and supply in

responders

Mobilising controls should have protocols in place so thai ly access
Firemet information. Basic information such as wind sp@ed z irection should be used
when mobilising the Fire and Rescue Service resp@i®e. PEE Uses:

e Selection of up wind rendezvous points
e Selection of up wind access routes

e Adding weather informatiogto t t ns

e Responding quickly to r information from Fire and Rescue

Service staff. ‘

(1.2c) Consider m

rendezvous points for significant incidents

ointS@re usually in ‘safe’ areas a considerable distance away
from any poten sites. However, this may not always be the case especially in
d areas. In such cases pre-planning may have identified a
number of re S points to take account of differing wind directions. If mobilising
control staff believel¥fom the information given by the caller, that the incident may be of
significant severity they should always mobilise resources to the up wind rendezvous
points. Information on the wind direction can be gained through Firemet or by asking the
caller.
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(1.2d) Mobilise resources according to incident type, scale and location
Consider:

e ‘Foreseeable risks’ when mobilising, not ‘imaginable risks’ but react to a rapidly
escalating incident (eg multiple calls, multiple casualties etc)

e Enhance predetermined attendances where known site-specific hazardous materials
risks exist

NOTE: Decontamination equipment, environmental protection equipment,
competence of responders etc

e Early notification of hazardous materials advisers and other specialists. These may
be needed at the mobilising centre as well as on-site

e Media/press officer or department for significant incidents or hig ile sites

e Equipment/incident support department (eg specialist deco

(1.2e) Mobilise enhanced resources for ‘major incidentg’

CBRN(E) events are by their nature ex¥
Resilience resources that Fire and Rg
strategically located across the UK.
upon the Mass Decontaginat
issued by the National REGl Capability in National Resilience Information
Note 14/2011 (6 Ma
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Action

1.3 Access incident specific information en-route

Considerations

(1.3a) Responders should request information on, and begin to think about, the
likely hazards and control measures when mobilised to known substances and
hazardous materials sites

Consider:
e Potential life risk, need for evacuation or other protective measures
e Likelihood of explosion and fire-risk

e Substance and hazard information provided by the mobilising centre or mobile data
terminal

e  Communication with hazardous materials specialists
e Geographical location and topography
NOTE: Containment, water courses etc
e Potential quantities involved
e Physical properties (eg liquid, gas, vapour, dust/pagicu osive limits etc)

e |nitial cordon distance.

(1.3b) Access site-specific risk inspecti

Consider information from:

e 7(2)(d) inspections

e Fire Safety assessrrgnt
NOTE: Health arf@Sai@y E tive Yeports, DESEAR, MSER, enforcement notices,

¢ Notification of sites (NAMOS) inspections and information
e Notifi s handling hazardous substances (NIHHS) information
e British agroc | standards inspection scheme (BASIS) inspections and pre-plans
e Asbestos register
e Significant control of substances hazardous to health (COSHH) assessments
e Control of major accident hazards (COMAH) plans and information
e CBRN(E) site-specific plans
e |ocal resilience forum plans

NOTE: Community Risk Register information

e Partner agencies (eg Environment Agency hold site-specific information through the
issuing of their permits etc.)
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(1.3c) Request and use weather information (eg FireMet)
Consider:

e Approach from UPWIND direction

Approaching hazardous materials incidents:

e Hazardous materials incidents should always be approached from
the upwind direction. This reduces the risk of unprotected crews
being exposed to airborne hazardous materials (eg gases, vapours,
particulates etc)

e |f possible the incident should also be approached from a higher
ground level or up-slope. This is particularly important if the hazardous
are in a liquid state.
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e Wind strength and its effect on the initial cordon
e Ambient temperature and its effect on the physical properti

e Downwind, dilution, obstacle, oscillation and retention ( uiddnce on vapour
cloud behaviour in urban areas

e Limitations of FireMet data. Always check the i hen approaching the
incident location.

ntrations decrease downwind and at the sides and top of the plume

Obstacles — the movement of the plume is strongly influenced by
obstacles such as buildings and other structures. Some parts of the
plume go up and over the buildings; some parts zigzag along the streets
in the downwind direction. The plume may quickly fill street ‘canyons’

NOTE: Some parts of the plume spread upwind.

Oscillation — the plume will oscillate; its position and course will not
remain constant but will vary over time. It will follow different routes
downwind often in response to minor changes in environmental factors

Retention — some parts of the plume can be retained, and gradually
released later, even after the source has been dealt with.

1 For further information see the DDOOR DVD (Rex Britter, Home Office, 2007).

Operational considerations — Generic Standard Operating Procedure 75



This document was withdrawn on 9 June 2026

(1.3d) Assess and review marshalling/rendezvous points arrangements
Consider:

e Pre-planned marshalling locations — Are they safe and appropriate for the incident in
question?

e Pre-planned control of major accident hazards (COMAH) and other site-specific
rendezvous points — Are they safe and appropriate for the incident in question?

e Pre-planned tactical and strategic holding areas for CBRN(E) or other ‘major incidents’

e Separate rendezvous points should be identified for specialist mass decontamination
resources

e Designate marshalling area(s) en-route and inform oncoming responders

NOTE: Potential for escalation, weather changes, explosions etc.

Action

1.4 Notify relevant agencies

Considerations

(1.4a) Request assistance or resources from other r organisations

Consider:

e Mutual aid schemes and specialist resp
Bromaid etc)

de g Ch , Radsafe, Chloraid,

@

e Environment Agency (eg environmentg eduipment)

e |ocal authorities
e Private hazardous material

e Government Decor@mi

e Ambulance
e |ocal authority (eg Environmental Health, Highways etc)
e Environment Agency

e Water companies

e Health Protection Agency

e Maritime Coastguard Agency

e Emergency Planning officer/department

* Local Resilience Forum coordinator

e Mutual aid schemes and specialist responders (eg Chemsafe, Radsafe, Chloraid,
Bromaid etc).
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Phase 2: Arriving and gathering information

Emergency incident response phases

Implementing the response

Phase 6 Closing the incident

Summary of actions whilst arriving a
information at a hazardous materiagg.i
DEFINITION:

The structured and safe attendance of staff a
rendezvous point, and the systematic proc
information; carrying out risk asse 5

Phase 2 Incident information
Arriving and gathering infarm. *ion Resource information
summary e Hazard and safety information

ee foliage etc) to plan your approach to the incident from
that crews are not exposed to hazardous vapours or gases

e to do so without additional personal protective equipment,

c) Ensure response vehicles approach the vicinity of the incident at slow speed

d) When approaching the vicinity of the incident use senses to assess ‘incident-
indicators’ to assist in estimating the extent of the hazard zone

e) Estimate the potential hazard zone, and position staff and vehicles outside it

f)  Establish command/contact point in a safe location.
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2.2 | Recognise hazards and risks from a safe location and implement an initial
cordon
a) ldentify the potential of the hazardous materials to cause harm to people by
inhalation, ingestion, direct skin contact, absorption through the skin or eyes or
entry through cuts and grazes
b) Identify the potential of the hazardous materials to cause harm to property and the
environment
c) Recognise any additional hazards and risks
d) Establish an initial cordon.
2.3 | Liaise with persons on and off-site
a) Gather information about the emergency or accident from witnesses
b) Liaise with other persons/agencies to gain specific knowledge about th nt,
substance, site, process, treatment of casualties or containment sys
2.4 | Consider the immediate life risk
NOTE: Immediate life risk = immediate human life savi es@les;
immediate evacuation to prevent serious injury; preven tastrophic
escalation likely to endanger life.
a) Assess any immediate life-saving rescues
NOTE: STEP 1-2-3
b) Consider effective control measures
c) Carry out rescues
d) Assess the need for any immediate e @ pd/or identify places of relative
safety
e) Assess the likelihood ofa c curring.
2.5 | Identify the pregple ely impact
a) Carry out full su
b) Retrieve ' and incident information
c) Assessth damaged hazardous materials containment systems
d) Pre ur of the hazardous materials involved
e) Estimatet of the endangered area
f)  Estimate the potential harm/impact
g) Review the position of the Initial cordon with regard to the information gathered and
the predicted hazard zone.
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2.6 | Estimate the resource requirements

NOTE: Make-up, if necessary

a) Consider requesting Fire and Rescue Service assistance based on the information
gathered and the actions already known to be required. Further assistance can be
requested after the response plan has been formulated.

b) Consider requesting assistance from non-Fire and Rescue Service organisations

c) Consider declaring a ‘major incident’ which should mobilise significant Fire and
Rescue Service and other agency resources.

2.7 | Implement the incident command system

a) Implement the operational risk philosophy

b) Strictly implement ‘line of command’ principle within incident command system at all
hazardous materials incidents

c) Implement command support and ensure it is properly resour
d) Limit the Incident Commandr’s spans of control

e) Carry out effective and appropriate sectorisation
Ensure that appropriately trained commanders op

),
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Action

2.1 Approach the incident safely and establish the potential hazard zone

Considerations

(2.1a) Use weather information (eg Firemet) and visual indicators of wind strength
and direction (eg wind blown tree foliage etc) to plan your approach to the
incident from the UPWIND direction so that crews are not exposed to hazardous
vapours, gases or particulates

e Use local knowledge of topography and mapping systems to choose the safest
approach road

e Be aware of the limitations of Firemet and cross-check the information isual
indicators at the site

e Always bear in mind that wind strength and direction can change. S@en staff

and vehicles have clear, immediately available means of egres

e Remember built up urban environments may have the fgllo
dispersion characteristics (Acronym: DDOOR)

cloud/plume

e Deploy improvised wind monitoring devices (e
traffic/fire tape to vertical objects or sui
equipment such as lighting tripods)

or 1-2m lengths of
d Rescue Service’

e Remember, just ®ecause you cannot see it or smell it does not mean that it is not
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Acronym: DDOOR - stands for downwind, dilution, obstacle, oscillation
and retention. It serves to highlight key factors to remember when dealing
with a hazardous release in an urban environment?. In particular the effect
that the built environment and the wind can have on a dispersion plume.
Operational commanders and hazardous materials advisers should
consider these factors when developing their risk assessment and
response plan for dealing with a hazardous material incident within an
urban area.

e Downwind — the largest part of the plume moves downwind, and
becomes wider and higher

¢ Dilution — the gas/vapour dilutes as it mixes with the air around it: the
concentrations decrease downwind and at the sides and top of the
plume

e Obstacles — the movement of the plume is stro
obstacles such as buildings and other structur
plume go up and over the buildings; som zag @&ong the
streets in the downwind direction. Theglum
‘canyong’

NOTE: some parts of the plumefpr ind
e Oscillation — the plugae wiligEcillat sition and course will not
remain constant but W r time. It will follow different routes

or changes in environmental factors

(2.1b) If possible a ithout additional personal protective
equipment, a t from higher ground (ie up-slope) especially if
hazardous li be present

ible to approach a hazardous materials incident from higher
wind direction. Where it is not possible the safest approach route
ased on the physical properties of the hazardous substance (eg
porising or gassing-off — slope may be the most important factor; toxic
gas releas&”in windy conditions — wind direction will be the most important factor).

(2.1c) Ensure response vehicles approach the vicinity of the incident at slow speed
This will:
¢ Enable visual assessment of scene
NOTE: plumes, liquid spills etc
e Reduce the probability of driving into a hazardous area

* Avoid collisions with casualties, people escaping the release and other members of
the public who may be attracted to the incident.

2 For further information see the DDOOR DVD (Rex Britter, Home Office, 2007).
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Hazard zone

e This is an area that contains hazards to which a risk assessment
should be applied in order to determine a suitable inner cordon

e A hazard zone is not necessarily an ‘exclusion zone’ and would
encompass both the ‘hot’ and ‘warm’ zones if they exist

e An exclusion zone is an area containing hazards that have been risk
assessed as so dangerous to health that nobody, including Fire and
Rescue Service staff, should be allowed to enter (eg blast area around
explosives involved in fire)
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e The hazard zone is sometimes referred to as the ‘evacuation zone’ by
other agencies and generally means the area where they would seek
to encourage all members of the public to leave or possibl ter-in-
place.

(2.1d) When approaching the vicinity of the incident use senses
‘incident-indicators’ to assist in estimating the extent of the

Examples of ‘incident-indicators’:
e Gas and vapour clouds or plumes

e Visible smoke and other signs of fire

e Liquid spills, wet areas, patches, puddles d stréams/flowing liquids

e Unexplained noise (eg explosions, ven lersW8ite specific audible warnings
etc) may indicate a more cautious appr@e ager hazard zone

based on their experience

e Remember ary response protocol STEP 1-2-3 — Safety triggers for
emergency personnel when the cause of harm to the casualties is unknown and
there is no immediately apparent reason for their incapacity.
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‘STEP 1-2-3’ — Safety trigger for emergency personnel

e STEP 1 - Single casualty, no logical explanation or cause — deploy as
for normal collapsed casualty

e STEP 2 — Two casualties, no logical explanation or cause — tell crews
to approach with caution and send full informative and CHALETS
information ASAP

e STEP 3 - Three or more casualties, no logical explanation — should
trigger crews not to proceed, designate a safe rendezvous point for
further resources and Command and Control. Park at a safe distance,
following a risk assessment by the Incident Commander. Assess the
scene and gather more information. Do not approach the casualties
unless their lives are at risk and effective personal protective equipment
is worn. CHALETS information must be provided.

STEP1-2-3

NOTE: See flow chart below.

e Complete CHALETS assessment as soon as possible.

‘CHALETS’ Assessment

e (Casualties — Approximate numb
uninjured, number trapped

CHALETS

Safety — What personal protective clothing is required and ensure you
are in a safe area.
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Step 1-2-3 flow chart

Report arrival and
location to Control

.

Apply STEP 123

Control scene
Safe arrival routes & rendezvous
points
Additional resources

Are there non-ambulant
casualties requiring
rescue from hazard

E Are there 3 or more
() Yes casualties with no
= < apparent cause?

(/)]

(7))

0 L

(7))

(/)]

< Identify Hazards

O

=

©

N

©

I

Direct ambulant
casualties to
place of relative
safety

Introduce
Control
Measures

uodsai Aouaby N pue a1qnd yum ayesiunwiwon)

ighest appropriate level
of PPE / RPE

Disrobe
Decontamination
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(2.1e) Estimate the potential hazard zone, and position staff and vehicles outside it

e |ncident Commanders should work to their standard operating procedures but
when estimating the potential hazard zone, in relation to attending and parking at
a ‘no-notice’ incident scene, they should consider the ‘worst case foreseeable’ not
‘worst case imaginable’

NOTE: This is not the initial cordoning assessment but more about establishing a
safe parking/marshalling point.

e At known hazardous materials risk sites 72(d) risk inspections and other pre-
planning should have identified initial rendezvous points and/or marshalling sites.

(2.1f) Establish command/contact point in safe location

e Position command point vehicle in a safe area well outside the potential hazard zone
to avoid re-positioning it during the incident

* Maintain contact with mobilising control
e Establish and maintain incident ground communication

e Begin recording incident and hazard information (e ff Qd iance details,
substance information, analytical risk assessm ).

S
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Action

2.2 Recognise hazards and risks from a safe location and implement an initial cordon

WIND DIRECTION & GRADIENT THE SAME

m—

VISIBLE VAPOUR CLOUD INVISIBLE VAPOUR CLOUD

O

IBLE VAPOUR

PRODUCT SPILL

WIND DIRECTION GRADIENT

VISIBLE VAPQUR C, D
/ PRODUB \
» <4

in

osite directions
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Considerations

Cordon control

e Cordons are employed as an effective method of controlling resources
and maintaining safety on the incident ground. They must be
continuously monitored and adapted to reflect changes in hazards,
weather etc

e Cordons may be defined by a series of markers (eg cones, traffic tape,
police, members of staff, etc) or a notional boundary (eg agreed line on
a map, existing boundary lines or fences etc), where the boundary is
not obvious it must be communicated to all responders

e The Incident Commander must consider the safety of Fire and Rescue
Service staff, the public, members of other emergen rvices and

overall responsibility for the health and safety o
within cordons remains with the individual
should ensure that staff arriving at the site

ing

e At hazardous materi

outer cqrdon

CORDON CONTROL

Initial cerdo

an INfliel means of controlling, safeguarding and
ati immediate response and adds an element of control

he M@ident. It must be flexible and be able to be moved if necessary.

prdon

The inner cordon surrounds the area where potentially hazardous
activity may be conducted and encompasses both the ‘hot” and
‘warm’ zones. It is used to control access to the immediate scene of
operations. Access to the area controlled by an inner cordon, which
by definition is the hazard zone, should be restricted to the minimum
numbers required for work to be undertaken safely and effectively.

Outer cordon

e The outer cordon designates the controlled area into which
unauthorised access is not permitted. It encompasses the inner
cordon and the ‘hot’, ‘warm’ and ‘cold’ zones. It should be established
and maintained by the police.
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(2.2a) ldentify the potential of the hazardous materials to cause harm to people
by inhalation, ingestion, direct skin contact, absorption through the skin or eyes
or entry through cuts and grazes

Line before identify the hazards posed by the substance (eg toxic, corrosive,
explosive etc)

Identify how the substance could cause harm to people (eg inhalation, ingestion,
direct skin contact, absorption through the skin or eyes or entry through cuts and
grazes)

Determine who is at risk

Predict the likelihood of harm occurring

Estimate the severity of the harm

|[dentify or classify the hazardous materials by its hazards

NOTE: This will be easier to do and more accurate with known su n rather
than unknown or mixtures of substances

Estimate the quantities involved and quantities present at C8he

Recognise the hazardous material’'s physical properié

NOTE: be aware of the limitations of using the eS 1 @ FMine the presence of
of energy, heat, light,

hazardous materials

Identify the potential for chemical reactj el

explosion etc)

Identify the location of su S| utside buildings, degree of

packaging/containmen to pO@lated buildings etc)

Ascertain the likeli upturing if heated or subjected to an internal

reaction
Review th ilable@e-plaqPing information, operational intelligence and ‘incident-
indicator’ i identify other significant hazards

Identify T94Q cupancies and locations at the incident where hazardous materials
are manufac transported, stored, used or disposed of

Identify the primary hazards associated with the United Nations’ hazard class and
division of the hazardous materials present

Identify and use transportation documents and material safety data sheets

Recognise typical containers, and their hazards, generally used to store/transport
hazardous materials (see Part C for further information — Transportation and storage
section if necessary)

Recognise typical hazardous materials packages by type (see Part C for further
information)
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|dentify site and transportation markings that indicate hazardous materials, including
the markings, labels and placards provided under:

— United Nations systems (United Nations hazard warning diamonds and United
Nations numbers)

— United Kingdom Hazard Identification System (UKHIS)
— Registration, evaluation, authorisation and restriction of chemicals (REACH)
— Globally harmonised system (GHS)

— European Agreements concerning the International Carriage of Dangerous
Goods by Road, by Rail and by Inland Waterways (ADR, RID or ADN)

— International Maritime Dangerous Goods (IMDG) code
— Air transport container markings
— Biohazard package markings

— Chemicals (Hazard Information and Packaging for Suygply) @egul@ions (CHIP)

— Classification, Labelling and Packaging of Substagces ures (CLP)
Regulations
— Dangerous Substances (Notification and ites) Regulations (NAMOS)

— Military hazardous materials sygtem

- Pipeline regulations K

NOTE: The Incident Commande dous matenals adwser should always
consider the possibili i
being gathered on th |aIs. Where ever possible ‘triangulation of

information’ shou d, thisS®eans trying to ensure that at least three sources

are used to vay

Proximity and sensitivity of groundwater aquifers, rivers, reservoirs and other water
sources used for drinking water and other uses

Proximity to flora and fauna (eg environmental protected sites such as sites of
special scientific interest)

Fire and cooling run-off water, including fire fighting foam use. Are there firewater
containment facilities available

Soil contamination (eg Is there unmade ground?)

Non-hazardous substances to humans which can damage specific environments
(eg milk spillage running into fisheries etc).
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(2.2c) Recognise any additional hazards

Consider:

e Fire, including actual and potential ignition sources

e Working at height

e Manual handling

e Heat exhaustion for staff wearing enhanced personal protective equipment

e Effects of fire, heating, cooling, water sprays etc on specialised hazardous materials
containment systems

e Criminal or terrorist activity, including secondary devices.

Outer cordon
Inner cordon
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Hot zone

e This is the contaminated area(s) where the initial release occurs or
disperses to. It will be the area likely to pose an immediate threat to the
health and safety of all those located within it and is the area of greatest
risk

* |tis located within the inner cordon and is part of the hazard zone

e Effective personal protective equipment is required when working within
the ‘hot’ zone. Each emergency service has differing specifications for
personal protective equipment and will decide on the appropriateness of
their own personal protective equipment. The effectiveness of each type
of personal protective equipment for the ‘hot’ zone depends on the type
and concentration of the contaminant. Any decisions made should be
based on a hazard assessment

* There may be more than one area of release and ther re than
one ‘hot’ zone. Where possible all ‘hot’ zones sho assed
within a single inner cordon. Where this is not po reasons such
as scale, location, topography etc the establi r more
inner cordons should be considered. Thi itate treating the

cordoned areas as separate incidents wi i t colmmand structures.
This is potentially more likely at C ven
materials incidents.

Warm zone

e This is the area unconiaiiiinate the initial release of a substance,
which may become @ RtedOy the movement of people or vehicles
Sl
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e |pth IS s of ah incident, the movement of contamination from the
&o . th rm zone will be uncontrolled. As soon as practicable,
e il be managed and controlled by emergency responders
garin ropriate personal protective equipment

BLSR\wvarm’ zone will later be extended to include the managed area
enC@hpassing decontamination. This extended section of the ‘warm’
\ zone will be termed the decontamination area

" At small scale, low risk, low complexity hazardous materials incidents
‘warm’ zones may not exist. Responders should not designate them if
there is no benefit from doing so.

Cold zone

e This is the uncontaminated area between the inner cordon and the outer
cordon. It is the area within which key operational command positions and
other essential activities will be set up.

e The Police Service, in liaison with the Fire and Rescue Service and the
Ambulance Service, should decide whether members of the public need
to be evacuated from the ‘cold’ zone. (See diagram opposite)
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(2.2d) Establish an initial cordon

The initial cordon is temporarily established by the first wave of unprotected
emergency responders, before any detailed scene assessment or any other
scientific analysis has been conducted. It provides an initial means of facilitating
(controlling, safeguarding and coordinating) the immediate response and adds an
element of control to the incident

The initial cordon must be flexible and be able to be moved if necessary

The initial cordon is an immediate precautionary measure and must be formed in a
position of safety. Unprotected responders must never be deliberately deployed to

a position where ‘contamination’ is suspected. However, it should be considered as
enclosing a ‘potential hazard’ zone rather than an ‘exclusion’ zone. Only responders
who have been briefed and equipped to deal with the hazards should be allowed to
operate within it. Certain extremely high-risk incidents will require the establishment of
an ‘exclusion’ zone in addition to the initial cordon (eg explosives involve etc)

Given the limited number of resources available in the early stages, i
be impracticable to position cordon staff around the entire 360° o
Commanders should initially aim, as far as practicable, to cre
containment of 90° either side of the upwind meridian. This is

vapours, gases or dusts (NOTE: solids
contact with water). The initial cordon siag
may become incapacitated and unablg
or irreversible acute health effects,
health risks may be prese
Protection Agency.

The initial cordon ni@st
coming responsS@chi€l, dri

&led and dealt with by the Health

icated to all first responders especially on-

on ances as a basis for further risk assessment (eg
n disténces, Emergency Response Guidebook, IAEA Manual
adiological Emergency, Manufacture and Storage of

Public Safety rd — An ‘E’ following the first two characters of an emergency
action code (EAC) indicates that there may be an public safety hazard outside the
immediate area of the incident, and that the following actions should be considered:

— People should be warned to stay indoors with all doors and windows closed,
preferable in upstairs rooms facing away from the incident. They should eliminate
all ignition sources and stop any ventilation

— Effects may spread beyond the immediate vicinity. All non-essential staff should
be instructed to move at least 250m away from the incident

— Police and Fire and Rescue Service Incident Commanders should consult with
each other and with a product expert or a source of product expertise

— The possible need for subsequent public evacuation should be considered, but it
should be remembered in most cases it will be safer to remain in a building
than to evacuate.
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NOTE: Continuous risk assessment should be carried out to ensure that the
cordon remains appropriate and proportionate to the risks identified by the
Incident Commander.

Incident type (if known) Initial cordon distance (metres radius)
Explosives — manufacture, 100m for transport incident HD 1.4
storage, transport 200m for transport incident HD 1.3

600m transport HD 1.1, HD 1.2 and HD 1.5 (or
when HD is not known)

(NOTE: Pre-planning for
known sites should include
rendezvous points at safe 100m for registered premises (fireworks only)
distances) 200m for incidents at other registered premises
(see Part C-4) 600m for incidents involving licensed storage
(under 2000kg)

1000m for incidents involving licensed storage
(more than 2000kg)

Explosives — CBRN(E), terrorist

(*Consider no Fire and Rescue
Service attendance or treat as
EXCLUSION distances for Fire
and Rescue Service staff, take
guidance from police and
explosive ordnance specialists)

Cylinders involved in fire
NOTE: shielding may redu der may be thrown up to 150m
distances '

(see Part C-5)

Due to the diverse range of incidents likely to be
encountered it is not possible to set a single
initial cordon distance.

GENERIC INITIAL CORDON DISTANCES

Outside buildings

45m — unshielded or damaged potentially
dangerous source

100m — Major spill from a potentially dangerous
source

300m - fire, explosion or fumes involving a
potentially dangerous source

400m or more to protect against an explosion
— Suspected bomb (exploded or unexploded)

Inside buildings

Affected and adjacent areas (including the floor
above and below) — Damage, loss of shielding or
spill of a potentially dangerous source

Entire building and outside distances detailed
above — fire or other event that can spread a
potentially dangerous source materials
throughout the building (eg through the
ventilation system).
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Explosives known to be involved in fire

If explosives are known to be involved in fire then Initial Cordon distances
should be treated as exclusion zones (ie nobody, including Fire and Rescue
Service staff, allowed within the cordon).

3
xCl)
g£e
g'c
5 £
OJQ'
o
(@)

Action

2.3 Liaise with persons on and off site

Considerations

(2.3a) Gather information about the emergency or accident from witnesses

Consider:

e Site staff

e Driver

e Eye witnesses (members of public)

e Document/record information gained from witnesse

(2.3b) Liaise with other persons/agencies to ggj @Nledge about the

event, substance, site, process, treatmegt ofﬁ ontainment system
ser

Consider:

e Fire and Rescue Servic subje®t matter advisors

* Fire and Rescue Service hazardous m§

e Detection, identification an

e Che
Radsafe,

y emergency responders and mutual aid schemes (eg Chemsafe,
Bromaid etc)

e Environment Agency staff

e \Water undertakers representatives

e Health Protection Agency officers

e Port or harbour authorities

e Other emergency services and specialist military assets (eg EOD etc)

e Site and company experts/technical advisers

e Local authority emergency planning departments and local resilience forums

NOTE: Ascertain information on any relevant history of problems, failures, releases,
similar events etc.
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Action

2.4 Consider the immediate life risk

NOTE: ‘Immediate life risk’ means — immediate human life saving rescues;
immediate evacuation to prevent serious injury; prevention of catastrophic
escalation likely to endanger life.

Considerations

(2.4a) Assess any immediate life-saving rescues (NOTE: STEP 1-2-3)
Consider:

e Number, location and degree of entrapment of casualties

e \Whether conscious, unconscious, obviously dead

e Likelihood/degree of contamination of casualties

e Ability to survive if not rescued immediately

e Known or apparent hazards from the emergency/a®

e Known or apparent physical properties of the hazal

e Apparent fire/explosion risk
e Additional hazards (eg mechanical proce( ndling, working at height
etc)

NOTE: STEP 1-2-3.

(2.4b) Consider effective control

€ area around the casualties and take regard
additional personal protection codes (see
ging and supply of hazardous materials, for further

to rig is proportionate to the casualty’s condition/survivability
e Approach from up-wind and up-slope whenever possible

e Avoid or minimise contact with hazardous materials

e Minimise exposure time in the hazard zone

e Designate the safest access route to minimise the probability of contaminating the
rescuers

e Effective decontamination and safe undressing procedures for the rescuers (see
Part C-15, Decontamination, for further information)
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Improvised, interim or clinical decontamination for the casualties (see Part C-15,
Decontamination, for further information)

Use minimum number of rescuers, if possible limit the number of rescuers directly
contacting any hazardous materials or casualties

Incident Commander must give a specific safety brief to the rescuers detailing the:
- likely hazards

— actions to be taken

— safe access and egress routes

— time limit of deployment

— team leader and lead rescuer

— location of inner cordon and casualty hand-over area

— decontamination/safe undressing procedure.

If there are unacceptable risks, delay rescues until the hazard rolle
possibly by increased level of personal protective equip

(2.4c) Carry out rescues

Immediate life-saving rescues should be carried oujg
to the rescuers.

eigh the risk of harm

Identify the inner cordon and the num§ 8@ple (a) already exposed (b)
potentially at risk

Consider the realistic p@ienti the h&@grdous materials to spread whilst the

response plan is be‘g i me

NOTE: Dangers az materials; weather conditions; physical
properties; : potential risk of escalation/explosion etc

Assess e’ as an alternative to evacuation, factors:
sed by the hazardous materials

— size of the afiéCted area

— construction of buildings

— time of day

— number/condition/age of occupants

— weather conditions

— availability of safe and suitable accommodation

— availability of responders

— numbers of staff and other agencies required to carry out the evacuation
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— risk to responders carrying out the evacuation
NOTE: Respiratory personal equipment and personal protective equipment

— communicating the evacuation (eg fixed alarm system, responders with
megaphones, door knocking, avoiding panic, radio and TV announcements etc)

— safe holding area required for members of the public being evacuated or
dispersal plan.

(2.4e) Assess the likelihood of a catastrophe occurring
Consider:
e Multiple casualties or fatalities on arrival

e |arge scale fire or explosion(s) threatening populated areas, or, safety critical
systems, storage or processing units

* Imminent large scale explosion, fire or hazardous materials rgle
area

into a@@pulated

e Imminent large scale release into sensitive environmgnts
sources, etc)

ing water

e Declare ‘major incident’ if necessary.

Action

2.5 ldentify the problem and the

Considerations

(2.5a) Carry out full sur® ident ground
* Joint survey vkh t

zardous materials inventory of the incident ground (ie
materials are there and what’s actually involved or likely to

e Draw up/acquire a site layout plan and annotate with all relevant information

e |dentify if deliberate reconnaissance within the inner cordon is necessary, if it is it will
need to feature in the response plan.

(2.5b) Retrieve and interpret hazard and incident information
Possible sources include:
e Emergency Response Guidebook

e Placarding and signage eg:

— United Nations hazard warning labels
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— United Kingdom Hazard Information System

— European Agreement concerning the International Carriage of Dangerous Goods
by Road (ADR)

— European Agreement concerning the International Carriage of Dangerous Goods
by Inland Waterways (ADN)

— The European Agreement concerning the International Carriage of Dangerous
Goods by Road and by Rail (ADR/RID)

— Chemicals (Hazard Information and Packaging for Supply) Regulations 2009
(CHIP)

— Classification Labelling Pancaking (CLP)
— Notification and Marking of Sites (NAMOS)
— International Maritime Dangerous Goods code, etc

Dangerous Goods Emergency Action Code

Technical reference databases, manuals, hazardous materials
sources (eg Chemdata, Cirus etc)

Scientific support and technical information specialits ( ientific advisers, DSTL,
County Chemists, Bureau Veritas etc)

Specific emergency response agencies safe, safe, Chloraid, Bromaid,

NAIR, Health Protection Agency-poisong
Fire and Rescue Service Detection, IdSi Bnd Monitoring teams
Material safety data sheets )

EH40 Workplace Egos

Transportation d

Hazchem Resp@ase Service (HERS).

(2.5c) Agsess

Consider:

n of damaged hazardous materials containment systems

Construction andoperation of road, rail and other transport containers
Construction and use of fixed storage tanks

Construction and operation of intermediate bulk containers
Pressurised containers are inherently higher risk than non-pressurised

Type of stressors involved (eg direct flame impingement, heat, cold, chemical,
mechanical, shock, friction etc)

Ability of the container to tolerate the stresses upon it

Identify if deliberate reconnaissance within the inner cordon is necessary, if it is it will
need to feature in the response plan.
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(2.5d) Predict the likely behaviour of the hazardous materials involved

* The more complex the incident, the higher the level of knowledge required to
perform this task

e Consult product and process specialists

Consider:

e Physical and chemical properties

e Quantity, concentration, release rate and surface area

¢ Weather/ambient conditions

e Fire/explosion risk

e Topography and site layout (eg slopes, spacing of tanks)

e Method of containment

e Will containment system cope”?
e Beware mixtures of hazardous materials
e Combinations of additional hazards.

(2.5e) Estimate the size of the endangered aga

The more complex the incident, tigg hi the | nowledge required to
perform this task

Consult product and process sp

e Emergency Response Guidebook and Chemdata guidance

NOTE: Isolation distances for significant releases

|[dentify the hazard zone.

(2.5f) Estimate the potential harm/impact

* The more complex the incident, the higher the level of knowledge required to
perform this task

e Consult product and process specialists

e Worst case foreseeable not worst case imaginable
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Determine:
— Who will be affected and what will happen to them?

— What property will be damaged or lost and how wiill this affect production,
services and transportation?

— How will the land and air be affected?
— How will the water resources be affected?

NOTE: Consider both drinking water/other abstractions and impact on fisheries/
aquatic and fauna and flora

— How long will the emergency last?
— How long will it take to recover from the incident?
— Can the financial cost be estimated?

Explosion hazards

Fire/flammable hazards
Cryogenic hazards
Water reactive hazards

Other chemical reactive hazards (eg oxidisation, toigity, ivity)
Biological hazards

Radiological hazards

NOTE: Contamination and irradiation r

Asphyxiant hazards

Carcinogenic hazards

Mechanical haz

Electrical hazards

Acute and chronic effects of substances

Environmental toxicity/persistence.

(2.5g) Review the position of the initial cordon with regard to the information
gathered and the predicted hazard zone

Is the cordon too close due to changing weather conditions, escalation of the
emergency/accident and/or greater knowledge of the hazards?

Is the cordon too far away? This may be because; the initial cordon was ‘precautionary’
and further information has been gathered; the call was a false alarm; the ‘responsible
persons’ or other agencies have dealt with the emergency/accident etc

Only move the cordon at this stage if safety is compromised.
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Action

2.6 Estimate the resource requirements

Considerations

(2.6a) Consider requesting Fire and Rescue Service assistance based on the
information gathered and the actions already known to be required. Further
assistance can be requested after the response plan has been formulated.

Consider:
e Numbers of casualties/rescues
NOTE: Mass decontamination
e Scene safety and safety officers
e Cordoning and possible evacuation
e Need for specialist hazardous materials advice
e Future need for deliberate reconnaissance.
Estimate:

e Number of firefighters required

e Number and level of command roles re d
Is

e Number and level of hazardous ma¥gsia cialists
e Additional personal protective eg cquffements

NOTE: NRAT Ma
e Amount of 'r&g t

ing agent, absorbent, over-size containers, drain seals
ol equipment held by Fire and Rescue Services

tion and monitoring units required?

organisatio

Consider:
e Police for outer cordoning requirements
NOTE: Inner cordon at CBRN(E) events
e Specialist hazardous materials, scientific or process advice
e Environment Agency and Water / Sewerage Undertakers

e Risk to public health (eg local authority environmental health department, Health
Protection Agency etc)
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e Industry led response/advice schemes (eg Chemsafe, Radsafe, Chloraid, NAIR etc)
e Specialist waste disposal assistance

NOTE: Ensure this is requested through the consigner/owner/occupier or responsible
authority so that the Fire and Rescue Service does not become liable for the costs

e Type and amount of neutralising agent, absorbent, chemical containers, other
pollution control equipment.

(2.6c) Consider declaring a ‘major incident’ which should mobilise significant Fire
and Rescue Service and other agency resources

Individual Fire and Rescue Services should assess their local risks in conjunction with
their local resilience forum partners to develop appropriate and proportionate ‘major
incident’ triggers and procedures.

Action

2.7 Implement the incident command system

Considerations

(2.7a) Implement the operational risk philosophy

Operational risk philosophy

km weighed carefully
against the risks

principle

e [tisimportant to think be

Operational key

The incldent command system relies upon a single unified command line.
With the exception of urgent safety related issues staff should not take
control of operations outside their assigned responsibility and should
ensure all information and instruction is passed via the relevant command
line officers.

Operational key principle
QO
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(2.7c) Implement command support and ensure it is properly resourced

e Accurate information exchange and communication is required between command
support and the mobilising centre

e Good incident ground communications are essential
NOTE: Multi-agency communications (eg Airwave interoperable channels etc)

e Maintain accurate records of all staff in the ‘cold’, ‘warm’ and ‘hot’ zones as well as
any exposure to hazardous materials.

(2.7d) Limit the Incident Commander’s spans of control
e The span of control for tactical command roles should be as narrow as possible

e Limit to a maximum of five lines of direct communications

e Reduce lines of direct communication to three or four in high-ri
significant or developing situations.

(2.7e) Carry out effective and appropriate sectorisatio

e Ensure the degree of sectorisation is appropriate t ' mplexity of the
incident

e Incidents are best managed if they are kept a@si ossible

e ha ous Is incidents or under

: onitoring of staff and safety, is the key
: @J responsibility

e Significant hazardpus idents are more likely to require the following
functional or gpp X

Marshalli

e Beware of over complicating sim
sectorising complex incidents

e Limiting spans of control to ens
to effective sectorisation a

re- ned for known risks — level 3
jals information

ignate responsibility for collating and interpreting information to a
dedicate mpetent person possibly supported by a team, remember it may be
necessary to have an off-scene hazardous materials specialist as well as on-scene

Decontamination
NOTE: Mass decontamination sector(s)
Logistics

NOTE: Chemical protective clothing requirements, high turn-over and fatigue of
breathing apparatus wearers, decontamination resources

Welfare

NOTE: Operating in chemical protective clothing will increase fatigue and dehydration
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Press liaison
NOTE: Evacuation/shelter-in-place warnings, increased need for public reassurance
Safety

NOTE: Ensure each working sector has a nominated safety officer with the
necessary level of hazardous materials competence, at a large incident these may be
coordinated through a safety sector.

(2.7f) Ensure that appropriately trained commanders operate in Bronze
(Operational), Silver (Tactical) and Gold (Strategic) command roles if required,
and use a recognised decision making model

Further comprehensive guidance on the Fire and Rescue Service incident command
system is contained in the Fire and Rescue Manual, Volume 2 — Fire Service Qperations,
Incident Command, 3 edition 2008.

(2.7g) Adopt a multi-agency approach to incident resolution

Fire and Rescue Services should work with their local resilience f
develop, test and exercise multi-agency protocols.

(2.7h) Designate a clean area with washing facilities

e Ensure there is clear separation from operational S/
e Designate a welfare officer supported ted@lAWher ssary
e Designate staff to monitor hand-washi th sic hygiene requirements

e Consider multi-agency collaboration

e [f no clean area can be est
on-site as a precaution
materials. L 3

n ing, drinking etc should be allowed
ccidentally ingesting hazardous
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Phase 3: Planning the response

Emergency incident response phases

Implementing the response

Phase 6 Closing the incident

Summary of actions and considerati hi
planning the response to a hazard awerials
incident

DEFINITION:

The systematic process of agreeing respo
and developing a sequence of acti b
favourably change the situation.

i @ , risk assessing options
€ e system of work, to

fires or fire risks. Set firefighting as a high-priority objective due to the
Fire an cue Service’s responsibilities under the Fire and Rescue Services Act

c) Identify property that can be saved and also property that is already lost
d) Identify the extent of environmental harm and the potential for intervention
e) Agree and prioritise the objectives in consultation with the relevant agencies/people.
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3.2 | Develop a response plan with specialist advisers and other agencies

a) ldentify the options to achieve the objectives

b) Risk assess the options and select the best course of action

c) Develop the response plan

d) Identify the tactical mode

e) Ensure there is sign-up to the response plan from other emergency services, other

statutory authorities, responsible persons, site operators, land owners, specialist
commercial responders, waste contractors, local resilience forum, military etc where
this practicable.

3.3 | Identify the level and type of personal protective equipment required

a) Assess the tasks and associated hazards
b) Select the most effective personal protective equipment

c Select the most appropriate/capable staff.

3.4 | Identify effective decontamination procedures

a) Establish the responsibilities of the Fire and Rescue Service f

b) Assess the hazards posed by the hazardous materials, t i tasks being
carried out, then select the most effective type of d

c) Identify the resources and procedures required fi

d) Identify procedures and precautions t amination run-off to
prevent or minimise environmental pollu

Action

3.1 Identify the ohgpcti

Considerations

ing s to people from the hazardous materials
following the | ment (ie those not controlled during the reactive period
man rescues as a critical priority objective

e Are Initial cordons in place and effective?

e Has everyone been evacuated within the hot and warm zones?

e Review any decision to ask people to shelter in place

e What can be achieved with current levels of Fire and Rescue Service resources

e \What can be achieved with additional Fire and Rescue Service and specialist
resources.
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(8.1b) Identify any fires or fire risks. Set firefighting as a high-priority objective
due to the Fire and Rescue Service’s responsibilities under the Fire and Rescue
Services Act 2004

Consider:

e Extinguish fire if safe to do so

e Cool and protect exposure risks

e Protect un-ignited fire risks and control ignition sources
e Control water run-off

e Current levels of Fire and Rescue Service resources

e Additional Fire and Rescue Service and specialist resources.

(8.1c) Identify property that can be saved and also property thffis dy lost
Consider:

e Current levels of Fire and Rescue Service resources

e Additional Fire and Rescue Service and specialist re

e (Cost of interventions.

(8.1d) Identify the extent of environmen

Consider:

e Proximity of drains and sewers &
facilities

*  Proximity and sengitivi ater aquifer, rivers, reservoirs and other water
sources used&r

e (Costs of interventions

NOTE: Liaise with Environment Agency, water company and site operator if
cooperative over cost recovery from the polluter.
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(8.1e) Agree and prioritise the objectives in consultation with the relevant
agencies/people

Consider:

e Achieving the best result for the most people

Fire and Rescue Service hazardous materials adviser’'s assessment

Responsible authorities’ priorities

Owners/occupiers’ priorities

Consigners priorities.

Action

3.2 | Develop a response plan with specialist advisers and other

Considerations

(8.2a) Identify the options to achieve the objectives

e Use multi-agency approach to identify all options to achie
resolve the incident, unless there are time-critical prj

e For known hazardous materials risk sites, alwa
planned response but check it is releva

e NOTE: There will usually be more than

— Do nothing — always consider this 0 zgard to Fire and Rescue Service
involvement especially iigihe d ers are high. Ask the questions - Is

Consider:
e |dentify the significant hazards

e Determine who is at risk

e Predict the likelihood of harm occurring

e Estimate the severity of the harm

e (Choose the option that appears to deliver the most benefit for the least risk/cost.
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(8.2c) Develop the response plan

Develop a sequence of actions with risk control measures appropriate to the complexity
of the incident, consider:

e Scene assessment, control and management
e Rescues, evacuation/shelter in place

e Emergency control of any release, spill or leak
¢ Deliberate reconnaissance

e Mass decontamination

e Release, spill or leak containment

e Environmental protection

* |nvestigation and evidence gathering

e Responder decontamination

¢ Fire and Rescue Service equipment cleaning/removal

e Hand-over and Fire and Rescue Service closur

e Clean-up.

Ensure the response plan covers bo & actions if the scale warrants it:
Vi

e |dentify people and agencies tha dditional advice and assistance

e Agree on-site accountability

e Agree off-site accou
NOTE: Mutu%ai ) on notifications, press releases, recovery tasks, etc)

e Establish pR@iect¥ ac r the public (ie shelter-in-place v evacuation)

° an@ywarm’ zones)

' zone)

Rest centres for evacuees
e Responder welfare

e QOperational level hazard control measures
(see ‘actions’ below for level of personal protective equipment and decontamination)

e Tactical level hazard control measures
e Environmental protection action and pollution control
e Environmental monitoring

e Agree a public information and notification strategy and who is responsible for
leading and coordinating it
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e Law enforcement, on-scene security and potential crime scene issues (eg evidence
collection and handling etc)

e Minimise disruption to the community
e Record the plan and the rationale behind it
NOTE: Complete the incident command system analytical risk assessment

e Traffic control.

(3.2d) Identify the tactical mode
Consider:
e (Offensive

e Defensive

e Transitional.

(8.2e) Ensure there is sign-up to the response plan from other e
services, other statutory authorities, responsible persons, si
owners, specialist commercial responders, waste contr
forum, military etc, where this is practicable

e [|f necessary, due to the scale of the emergency, se@k a ce of the plan from
Strategic Coordinating Group (Gold) ang/or Fj old nd

e Agree protocols for dealing with major or
forums.

incidents through local resilience

Action

3.3 | Identify the le ersonal protective equipment required

Considerations

(8.3a) Asses sociated hazards

roperties change and affect the contamination of the responders?
(eg changes i ient temperatures — if gas tight suit wearers move from a very
cold environment into a warm one, condensation may occur leading to a liquid
hazard rather than a vapour)

e (Concentration, temperature or potency of the hazardous materials
e Degree of contact with the hazardous materials

e Duration of contact with the hazardous materials

e Complexity of the tasks

e Degree of strength, physical effort required

e | ikelihood of heat stress
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e Manual handling risks
e Working at height risks

e Working conditions

(eg hot/cold, light/dark, in the open/in a building, firm/level ground versus slippery/

uneven ground etc).

(8.3b) Select the most effective personal protective equipment
Consider:

e Dust/particle masks or respirators and eye protection

e Powered respirator protective suits

e Self contained breathing apparatus

e Structural firefighting kit

e Chemical resistant gauntlets

e Splash suits

e Liquid tight suits

e (as tight suits.

(see Part C-14, for further information,

(3.3c) Select the most appropriate

Consider:
e Competence in haz
e Experience in ha

Size (eg e i es etc)
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Action

3.4 Identify effective decontamination procedures

Considerations

Contamination

e Contamination occurs when a substance adheres or is deposited
on people, equipment or the environment, thereby, creating a risk of
exposure and possible injury or harm. NOTE: Contamination does not
automatically lead to exposure but may do

* Alpha, beta and gamma emissions in themselves cannot cause
contamination, although the actual source materials may be able to
depending on their physical properties and their containment.

Decontamination

e Decontamination is the physical and/or chemical proggs reduc
contamination to minimise the risk of further har ing to
minimise the risk of cross contamination to a leve
practicable. (NOTE: It can be started by the orelothing.)

Exposure

Exposure occurs when a harmful su nce

DECONTAMINATION

is€ the risk of further harm occurring and cross
a level as low as reasonably practicable. Firefighter

Mass decontamination

e |s the planned and structured procedure delivered by the Fire and
Rescue Service using purpose designed decontamination equipment
where there are large numbers of contaminated casualties.

Improvised decontamination

* |s the use of an immediately available method of decontamination prior
to the use of specialist resources.
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Interim decontamination

¢ |s the use of standard equipment to provide a planned and structured
decontamination process prior to the availability of purpose designed
decontamination equipment.

Clinical decontamination

* |s the process where contaminated casualties are treated individually
by trained healthcare professionals using purpose designed
decontamination equipment.

z
Q
g
<
=
ot
z
o)
O
L
a

(3.4a) Establish the responsibilities of the Fire and Rescue Service for
decontamination

e Firefighter decontamination is always a requirement for the Incident Commander
where contamination is reasonably believed to have occurred

decontamination should be carried out by the Fire

NOTE: Improvised or interim decontaminatio

decontamination is being established may gr positive patient outcome

e (Clinical decontamination is the p SS re c inated casualties are
treated individually by trained heal p sionals using purpose designed
decontamination equipment

e Non-firefighter respogder (ie ambulance service, police, military

the respective employer, however, in certain

Ope tional key
Jrinciple

\ depend on the Incident Commander’s risk assessment but must be
based on standard operating procedures.

(8.4b) Assess the hazards posed by the hazardous materials, the scene and the
tasks being carried out, then select the most effective type of decontamination

Consider:
e Physical properties
e Risk (likelihood and severity) of potential harm to affected staff

e Degree of contamination of staff (eg the team leader may need less decontamination
if he/she supervised the work and did not come into contact with the substance)
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e |[nitial firefighter decontamination as opposed to full firefighter decontamination

NOTE:
Review the advantages and the limitations

e Topography of scene

e Drainage or the natural containment of the scene (eg Where will run-off drain too, or
can/should run-off be contained on scene?)

e Decontamination methods:
— physical
— chemical.

e Firefighter decontamination (primary decontamination) initial or full depending on risk
and scale of incident

e For CBRN(E) events, the Ambulance Service must be consulted
effective form of decontamination.

Decontamination

e The outcome of decontamination is, as

reasonably practicable

>
Q
xd)
g£e
8G
5 £
mo—
[oR
(@)

e |t is not always possible to
personal protective equip

(3.4c) Identify the resources and procé

e Cordoning and location of
zones

e Control of staff m ) CcO inated and the location of the holding area
° icali stal{l\ the'decontamination zone

e Resource

untability (Decontamination Officer/Sector Commander;
Assistant Decontamination Officer; Decontamination BAECO etc)

— personal protective equipment
— respiratory protective equipment
— ancillary equipment

— water and cleaning agents

— maintenance of equipment

— management of personal effects

NOTE: The police will be responsible for personal effects at a CBRN(E) event.
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(3.4d) Identify procedures and precautions to deal with any decontamination
run-off to prevent or minimise environmental pollution

Further information on environmental protection is contained in Part C-16 Environmental
protection and the Fire and Rescue Manual — Environmental Protection.

Further detail can also be found in the Contaminated Water Protocol V2.0 developed by
the Environment Agency, Water UK and CFOA.

O
&
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Phase 4: Implementing the response

Emergency incident response phases

Implementing the response

Phase 6 Closing the incident

Summary of actions and considerations
implementing the response to a hazardo®§
materials incident
DEFINITION:

Taking action to improve the situation and achie ps consistent with the

response plan and standard operating pggced
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Phase 4 e Communicate

Implementing the response e Control
summary

41 Review and monitor cordons to control access at the scene

a) Establish and monitor the inner cordon
b) Ensure that an outer cordon is established

c) Establish a clear path to the decontamination area from the ‘hot’ zone ensuring that
the ‘warm’ zone is extended as necessary to encompass it.

4.2 Communicate and control the response plan

a) Use the incident command system to effectively manage Fire and Rescue Service
resources on-site

b) Ensure the communications systems are in place and are effecti

c) Nominate Safety Officers
d) Ensure all responders are briefed by their commanders on t
e) '

f)  Communicate with the local community to ensure
concern.

4.3 Establish and operate decontaminati

a) Establish and operate decontamigati i scue Service staff
b)

b) comaissance
issan€e information and amend the response plan if necessary.

ective firefighting, containment and pollution control techniques

xtinguish fires

b) Carry out "defensive’ hazardous materials containment actions (ie the risk outweighs
the benefit of committing staff within the Inner Cordon to control the release)

c) Carry out ‘offensive’ hazardous materials containment actions
d) Work with the responsible agencies to control pollution from the scene
e) Ensure that all emergency actions are within the realm of reasonable response.

4.6 Work with people and agencies that may provide additional advice and
assistance

a) Work with people and agencies identified in Phase 3 — ‘Planning the Response’ that
may provide additional advice and assistance.

b) At protracted incidents consider implementing health surveillance of staff.
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Phase 4 Implementing the response

41 Review and monitor cordons to control access at the scene

Considerations

(4.1a) Establish and monitor the inner cordon

e Review the position and effectiveness of the initial cordon and define the inner
cordon

e Designate the ‘hot’ zone and ensure staff required to work in, or adjacent to, it know
its boundaries, hazards and decontamination procedures

e Designate the ‘warm’ zone and ensure staff required to work in, or adjacent to, it
know its boundaries, hazards and decontamination procedures

e Carry out any remaining rescue or evacuation of people within the inq@cord

e Control the inner cordon for all agencies on-site, except where a cr
(eg CBRN(E) events) when the police will assume this respon

is pected

e Establish ‘gateways’ through the inner cordon for Fire and ervice staff
NOTE: Other emergency services should establish fifeir ntry procedures

e Ensure that staff entering the ‘warm’ zoge:

— have the correct personal protective

— are given a safety brief on the haza
control measures

Rries, emergency procedures and

— understand their taslg(s)

— know where t e%c ina area is and what procedures are to be used.
(4.1b) Ensure that established

site 8ontroller/owner over the Fire and Rescue Service
old’ zone (eg appliance positioning, command support

identificatio onitoring unit plus support, urban search and rescue etc)

e Ensure the police establish, monitor and enforce the outer cordon

e Communicate the location and entry point(s) to the ‘cold’ zone to all staff.
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(4.1c) Establish a clear path to the decontamination area from the ‘hot’ zone
ensuring that the ‘warm’ zone is extended as necessary to encompass it

e The decontamination area is the area containing the emergency services’
decontamination equipment/structures. It is a suitable area initially established
outside the inner cordon, at first uncontaminated by the initial release, which
becomes contaminated by the managed and controlled movement of staff/people
who require decontamination

e Prior to decontamination commencing, the inner cordon will be adjusted to
encompass the decontamination area

¢ The decontamination area will initially be positioned in an uncontaminated area that
forms part of the ‘cold’ zone, but must be as close to the inner cordon as possible

e The area chosen must be of sufficient size to accommodate the * int’ of the

adequately resourced.
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(4.2b) Ensure the communications systems are in place and are effective
e Designate specific incident ground radio/communications channels

e Designate specific members of Command Support to set-up and monitor on-scene
channels

e |dentify any radio safety related issues (eg intrinsically safe apparatus, unexploded
device triggers etc)

e Utilise on-site communications systems if available

e Set-up secure, reliable communications with the mobilising control and any
providers of specialist hazardous materials advice

e Ensure there is a back-up system (eg mobile phones, Command Support ‘runners’,
use of other responders’ systems/apparatus etc)

NOTE: Noise from high pressure leaks, equipment operation or site
make the acme thunderer whistle ineffective as an evacuation sign
committed into the hazard zone must be aware if an alternativ
be used.

(4.2c) Nominate Safety Officers
e Ensure Safety Officers are competent in hazardous

e Ensure they receive a focused briefing @
plan

e Designate specific Safety Officer(s) to W8 inner cordon

e Designate specific Safety

(4.2d) Ensure all respon
plan L 3

e Ensure briefings

responder’s role

e Focused O dseontr easures and actions

(4.2e) Designate C®an areas with washing facilities for staff hydration and welfare
e Fundamental to safety
NOTE: Ingestion of hazardous materials

* May be situated outside the ‘cold’ zone for increased safety

e Monitor hygiene procedures (eg hand washing etc).
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(4.2f) Communicate with the local community to ensure public safety and reduce
anxiety/concern

e Multi-agency approach and spokes-persons

e Generally led by the police

e Evacuation/shelter in place broadcasts at significant incidents

e General safety advice (eg shelter in place, close doors and windows etc)

e Health Protection Agency should advise and lead on the health risk to the general
public

e Control of major accidents hazards (COMAH) off-site plans should indicate the
extent of the Public Information Zone

Avoid scare tactics or misleading information.

4.3 Establish and operate decontamination

NOTE: Consider improvised or interim decon
decontamination is being set up.

Considerations

(4.3a) Establish and operate decon®gui ire and Rescue Service staff
e Decontamination methods:
— physical

— chemical.

e Firefighter
and scale

ary decontamination) initial or full depending on risk

system, stages:

out decontamination zone

— drop tools

— remove/reduce contamination

— undress safely

— check for exposure

— wash hands, face and any areas of exposure
— re-robe and welfare

— record any exposure (maintain records and document any exposure to
hazardous materials through faulty/inadequate personal protective equipment or
procedures)
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— manage contaminated personal protective equipment and other equipment

— arrange secondary decontamination (ie further off-site cleaning/treating of
personal protective equipment and other equipment to ensure it is safe to be
brought back into operational use).

e Use of MD4 Firefighters’ decontamination unit

e Contain decontamination run-off where ever possible unless agreement has been
reached with the land owner and the Environment Agency regarding safe dilution/
disposal

e Maintain records and document any exposure to hazardous materials through
faulty/inadequate personal protective equipment or procedures

e See Part C-15, Decontamination, for further information of the methods of
decontamination.

Decontamination

e The outcome of decontamination is, as a migi
harm/cross-contamination to an acceptakie
reasonably practicable

taining the Fire and Rescue
y services’) decontamination

Operational key principle

ontamination commencing, the inner cordon will be
encompass the decontamination area

aSlElecontamination area should always be divided into ‘clean’ and
‘dirty’ areas to minimise cross-contamination. Additionally disrobing
and re-robing areas may be designated.

(4.3b) Establish and operate mass decontamination

e Mass decontamination is a National Health Service responsibility that the Fire
and Rescue Service carries out when requested to do so by them or their
representatives the Ambulance Service

e Further information on operational mass decontamination is contained in Part C-15,
Decontamination.
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(4.3c) Establish decontamination for other agencies

e Other emergency services and the military have their own decontamination
procedures, although may require provision of water from the Fire and Rescue
Service

e Fire and Rescue Service should only carry out decontamination of other services in
emergency situations.

4.4 | Implement deliberate reconnaissance to gather further information

Considerations

(4.4a) Select, protect and brief the reconnaissance team

e Staff must be competent in hazardous materials operations
NOTE: Complex tasks may require detection, identification
operatives or advisers

nitori

e Use personal protective equipment assessed as effectiv
response

3 — Planning the

e Ensure the reconnaissance team is given a S@ECIfig I and safety brief

— use the minimumaum

— limit the time the rd zone

wit hazardous materials

ire e wearer to have contact with the hazardous materials
ens and avoid cross contamination between wearers.

ust be established before crews are committed, and an agreed
strategy must be in place and understood by crews

e Ensure th
the team.

is a swift procedure in place to accept and analyse the findings from

(4.4c) Analyse reconnaissance information and amend the response plan if
necessary

Fire and Rescue Service should have in place appropriate resources and procedures to
analyse information gained by reconnaissance. Incident Commmanders should liaise with
hazardous materials advisers and other scientific advisers before amending the
response plan.
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4.5 | Implement effective firefighting, containment and pollution control
techniques
Considerations

(4.5a) Control or extinguish fires
e Duties under the Fire and Rescue Services Act 2004

Effects of heat on personal protective equipment
NOTE: Inability to use most chemical protective clothing whilst carrying out
aggressive firefighting tactics

Additional physical or chemical reactions with the hazardous materials (eg
production of steam, rate of vaporisation etc)

Fire run-off water — quantity and degree of contamination

Fire-water recirculation

Flame bending techniques using hand held spray branches

Isolation and/or protection of structural exposures using. w in branches
Cylinder cooling using water spray
Manual valve closure under the protectig
Foam attack on a pool of flammable liqujd$
Foam attack on a running flammable |
Dry agents

Bulk carbon dioxide

Protect surroundj i llo burn out
NOTE: Environm ' S.

of er sp ches

Very close liais
water undertakers

Remote isolation of the release
Site drainage shut-down

Interceptor systems
NOTE: operational intelligence and pre-planning.

ardous materials containment actions (ie the risk
oytwei fit of committing staff within the inner cordon to control

ith the site occupier/owner, Environment Agency and statutory
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(4.5¢c) Carry out ‘offensive’ hazardous materials containment actions
e Spill control:

— absorption

covering
— damming
— diking
— dilution
— diversion
— dispersion

— retention

— vapour dispersion Q

vapour suppression.

e Leak control:

— neutralising
— over-packing @
— patching \
- plugging
— pressure isolation

— solidification

- vacuumin@

— water b mi
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(4.5d) Work with the responsible agencies to control pollution from the site

e Work with the Environment Agency (See Part B, Section 16 — Environmental
protection, for further information)

e Contaminants entering the drainage system are the statutory water undertaker’s
responsibility (or possibly the Highways Agency or private owner) not the
Environment Agency

e Hierarchy of control:

1. Stem or reduce the leak at source (eg close valves, clay sealing putty, over-
pack drums, leak sealing devices etc)

2. Contain the release close to the source (eg absorbents, pop-up pool etc.)

3. Prevent the release entering the drains (eg clay drain mats, polyb
peristaltic pumps etc)

4. Control the pollutant in the drainage system (eg pipe blocke ge
control systems etc)
5. Boom water courses (eg Environment Agency ‘Grab= , dams etc)

(4.5e) Ensure that all emergency actions are withi c2@alm olvreasonable’
response

e |ncident Commander must have a ratio r their actions
NOTE: Legal duties under Fire and Res ct 2004, environmental
legislation etc See Section 4, Legal fra

° Implement the operational benefits of proceeding with a task
must be weighed carefylly 29@i s, it is important to think before you act

rather than act before y
e Actin the best i nity

e Assess an i cing staff

appropriate, usu e circumstances and justifiable for a particular situation. In the law
of negligence, the reasonable person standard is the standard of care that a reasonably
prudent person would observe under a given set of circumstances. An individual who
subscribes to such standards can avoid liability for negligence.

126  Fire and Rescue Service Operational Guidance — Incidents involving hazardous materials




This document was withdrawn on 9 June 2026

4.6 | Work with people and agencies that may provide additional advice and
assistance

Considerations

(4.6a) Work with people and agencies identified in Phase 3 - ‘Planning the
response’ that may provide additional advice and assistance

e Use the expertise of the Fire and Rescue Service hazardous materials adviser to
interpret and understand technical information and guidance

e Beware conflicting and uncertain information and advice, try to verify by gaining
three sources of advice

e Ensure you understand any conflicting or competing interests of particular agencies
(eg avoidance of prosecution possibly by a site operator; avoida iigation by a
trade association adviser etc)

e [f joint working is agreed in hazard zones ensure systemg of k a mergency
procedures are understood by all parties prior to entry

e Record joint and/or agreed actions.

(4.6b) At protracted incidents consider implefienij nvironmental monitoring

and/or health surveillance of staff
e At major risks such as top tier con®@hof N@jor acCtdents hazards sites
environmental monitoring and/or Sur nce systems may be made available
O

to emergency responders by th @

., SUMIPN, may be able to offer advice on
and health surveillance and screening

e The Health and Saf
appropriate envir

e Health Sury, MC onducted when a disease or health effect may be
related to EXROS there is a likelihood that the disease or health effect
ob rried as a precaution to reduce anxiety amongst responders

on radiation incident monitoring is contained in Part C-10,
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Phase 5: Evaluating the response

Emergency incident response phases

Implementing the response

Phase 6 Closing the incident

Summary of actions and considerations
evaluating the response to a hazardou
incident

DEFINITION:

Assess the progress of the response plan to ensuge
being met safely, effectively, and efficien
measures and adjust the plan accordingly:
should be carried out continually through®
or new information becomes available.

e objectives are
iveness of the control
jon is not a one-off action but
nt as circumstances change

Phase 5
Evaluating the res” ons
summary

s of ‘reactive’ stage actions

) Continual late progress of the response plan

d) Evaluate the effectiveness of decontamination
)

Evaluate the effectiveness of the specialist hazardous materials advice

f)  Record significant findings.
5

2 Adjust the response plan if necessary

a) Adjust the response plan, implement additional control measures and communicate
the changes.
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Phase 5: Evaluating the response

Action

5.1 Evaluate the effectiveness of the response

Considerations

(56.1a) Select competent staff to carry out evaluation

e NOTE: For most small scale incidents this function will be carried out by the Incident
Commander as part of the operational and tactical risk assessment and decision
making processes

e At large or complex incidents allocate dedicated staff with the incident command
system, hazardous materials operations and evaluation skills.

(5.1b) Evaluate the effectiveness of ‘reactive’ stage actions

e \Was initial hazard recognition and risk assessment carried out ctive
e Was there a safe approach?

e Was initial cordoning safe and effective?

* \Were immediate rescues and evacuation/sheltegimgla ns taken?

e Are tasks on sched

Have the haz%ds

(5.1d) Evaluate the effectiveness of decontamination
e Are hazard control zones being effectively managed?
° Ar# staff being effectively decontaminated?

e |s any cross-contamination occurring?

* Are sufficient resources available?

e Are the objectives being achieved?
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(5.1e) Evaluate the effectiveness of the specialist hazardous materials advice

e NOTE: For most small scale incidents this function will be carried out by the Fire and
Rescue Service hazardous materials adviser

e Consider any new information (eg results of deliberate reconnaissance etc)
e Review existing information, evidence and any assumptions

e Are conditions changing? (eg weather, quantity being released etc).

(5.1f) Record significant findings
e Contemporaneous notes
e Debrief templates/forms

e Staff performance and/or competence assessments.

Action

5.2 | Adjust the response plan if necessary

Considerations

(5.2a) Adjust the response plan, implement additio tro sures and
communicate the changes

e |ncident command system decision maji el

)

e Completion of analytical risk assessme

e Detection, Identification and Monitorind t Plan and Risk Control form

e Effective lines of comman
NOTE: Multi-agency ap@ogc an

\ 4
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Phase 6: Closing the incidents

Emergency incident response phases

Implementing the response

Phase 6 Closing the incident

Summary of actions and consideratio
closing a hazardous materials incide
DEFINITION:

Safely and efficiently end Fire and Rescue Servj
hazardous materials incident, and communic
person, organisation or agency.

t at an emergency
e appropriate responsible

Phase 6: Closing the incider . su. ‘ma. *

Minimise the impact
incident

secure an oyment

ioment from the ‘hot’ and ‘warm’ zones
ct action has been taken if staff have been exposed to hazardous

er control of the incident site

a) ldentify the responsible person, organisation or agency
b) Document the hand-over.

6.3 Facilitate incident debriefs

a) Carry out on-site debriefs
b) Prepare for off-site debriefs.

6.4 | Anticipate post incident considerations

a) Ensure that arrangements are put in place for any post incident issues.
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Phase 6: Closing the incident

Action

6.1 Close down Fire and Rescue Service operations

Considerations

(6.1a) Minimise the impact to the community by the Fire and Rescue Service
leaving

e Action should be appropriate to the scale and risk of the incident
e Assess the residual hazards and risks to the community

¢ Fire and Rescue Service has no duty or responsibility for the ‘clean up’ of pollution/
hazards/wastes caused by others, but is responsible for wastes produced by itself

e Support the police in terms of scene and evidence pre

e Proactive media and communications
NOTE: Protect the reputation of the Fire and R S

erre ces to the correct
r re-deployment

(6.1b) Return uncontaminated equipme
place and ensure they are secure

e Fire and Rescue Services should have in place for the repatriation of

e After-use inspections aq@h i ' ional tests

*

e Repatriation proggdur egrated into operational training

it is essential that these procedures include
y a competent person

vels of supplies.

(6.1c) Extrac lean contaminated equipment from the ‘hot’ and ‘warm’ zones

e Liaise with hazardous materials adviser, specialist and/or contractors over
procedures and processes

e Determine financial liability for clean-up costs
NOTE: Generally, the polluter pays and the Environment Agency can recover certain
costs.
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(6.1d) Ensure that correct action has been taken if staff have been exposed to
hazardous materials

e Record and investigate any hazardous materials exposure to staff
e Exposure should only occur through:

— staff being unaware hazardous materials were present

— incorrectly positioned initial/inner cordons

— incorrect level or type of respiratory personal equipment/personal protective
equipment

— failure of personal protective equipment (eg ripped gas tight suits etc)

ineffective decontamination.

e Differentiate between exposure to hazardous materials; workin the @at’ or
‘warm’ zones in effective personal protective equipment/resgira proteSgve
equipment and general attendance at the incident

¢ Notify others as appropriate (eg next of kin, Health gnd cutive,> mobilising
control, line manager, occupational health provider €

e Agree health monitoring if appropriate and ¢ with and reassure the staff

involved

e Assess any benefit from hazardo
suspected asbestos etc).

pling to confirm exposure (eg

ident is at a private site

, manufacturer etc if a transportation incident

fly-tipping 1Mcident
e Police and Health Protection Agency if considered to be a public health issue
e Environment Agency if involving land or water pollution

e Statutory water undertaker if involving contamination of sewers or drains.

3 RIDDOR - Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995.
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(6.2b) Document the hand-over
e Develop a standard procedure and form
e Record name, job/position and contact details of person accepting the site
e Supply relevant information:
— time of arrival and departure

known residual hazards

— fire and rescue service hazardous materials adviser’s contact details

fire and rescue service action taken

other agency details if known.

Facilitate incident debriefs

Considerations

(6.3a) Carry out on-site debriefs

e Hot debrief of first responders (ie what went well, wjilit cd improved, what
‘lessons learned’ need to be shared with other BINisation etc.)

e Provide command/competence assessnga backY@PKey individuals

e Multi-agency debrief if there are immedgie rt

be addressed

or safety issues that need to

e |dentify and record ‘lesson iSP essment findings from the incident

e De-briefs will range jn ¢
incident and in i

Services may wish to hold internal Fire and Rescue Service-only command debriefs
prior to multi-agency incident debriefs

¢ Arrange for staff to make a contemporaneous written record of their actions.
This information may be used to assist in any internal or external investigations or
enquiries that follow any incident eg Coroner’s Court, public enquiry, etc

e Major incidents may be subject to criminal, coroners or other public investigations
or enquiries. Where this is the case, the Fire and Rescue Service debrief or
investigation manager should take advice from the Fire and Rescue Service’s
principal management before progressing with the investigation.
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6.4 | Anticipate post incident considerations

Considerations

(6.4a) Ensure that arrangements are put in place for any post incident issues

e Any safety events; personal injuries, exposure to hazardous substances or near-
misses should be recorded, investigated and reported in line with legislative
requirements such as Reporting of Injuries Diseases and Dangerous Occurrence
Regulations 1995, etc

e Staff health monitoring/surveillance where exposure has occurred
NOTE: Liaison/notification of occupational health provider

e |mplementation of procedures to detect and deal with delayed health effects where
this is foreseeable

e Arrangements should be in place to either remove all conta from ®ersonal
protective equipment or to ensure it’s safe and appropriate di d to check
that the equipment maintains the agreed levels of integri tection for the

@ ed and monitored to identify
whether they are experiencing arffgagdv affec d to check whether they would
benefit from accessing counsellinggsiihsu t services (eg reassurance briefings

for potentially contaminated cre %

poS@RCident financial liability (eg negligent actions, asbestos

e Liaison with enforcing,aut gislation/regulation may have been

contravened

Assess and r@ort

safe systems of work, appliances or equipment in the light
from debriefs or from safety events?
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PART C-1
Information sources

Introduction

7C14 The initial response to an incident often dictates the success of the outcome.
A risk assessment based on poor information is a poor risk assessment. So
clearly access to clear and accurate information at the beginning of the incident
is crucial. There can be many sources of information and it is therefore important
to choose the ones most appropriate to the incident in hand. This section aims
to make this process more efficient by outlining what informajigmis available and
where to obtain it.

7C1.2  This section outlines some of the key sources of inform jlable to

7C1.3 [t is not an exhaustive list of such sources, nejth i available information
mation is discussed in

7C1.4 gather the relevant data to

de by the Incident Commander. It is

ical manufacturing, distribution or storage site) versus
on a highway or at a port)

ation obtained from either a product expert or scientific adviser will not
usually require further interpretation

e Each has their advantages and disadvantages but the choice of information
sources is the responsibility of the hazardous materials adviser based on the
scale and nature of the incident

e Wherever possible advice from more than one source should be gained to
corroborate the information, ideally the “rule of three”, or “triangulation” of
information sources should be used

e Sufficient information has been obtained at the point that a clear strategy
begins to emerge in planning the response
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e Do not underestimate the importance of safe direct observations.

7C1.5  Inthe case of trade name preparations (or mixtures), the starting point may need
to be the material safety data sheet or the product expert as most common
databases and printed information sources do not contain information on this
type of product. There are however some exceptions, with Chemdata® and
CIRUS being the most common ones.

Generic information resources

7C1.6  There are times when information may have already been collected, for example
on the known risks at a site, which can be utilised in the all important initial
phase of the incident. Another variable to consider is the location of the incident.
Clearly, it is much more difficult to plan for an incident during the transport and
distribution of a chemical, rather than on the site at which it is man

7¢1.7  When considering where firefighters can gain generic informati
materials incidents have been broadly categorised into ‘on-sit ite’ (or
transport) incidents. The exact definition of these catego [
than the intended purpose of offering guidance as t i sources
available for each as the incident progresses. Whi rmation sources
may be common to all incidents, other sourcegWill nd on the type of
incident.

140 Fire and Rescue Service Operational Guidance — Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

Incident Phase On-site based incidents | Off-site or transport
based incidents
Phase 1 — Mobilising and Control of Major Accident Notification call or report
en-route Hazard (COMAH) Plans* (eg 999 log)
7(2)(d) risk assessments* Firemet™
Firemet™™*
Phase 2 — Arriving and Observation Observation
gathering information Material safety data sheet | Driver*
Phase 3 - Planning the Product experts Vehicle markings*
Response ' Chemical databases Emergency action code
Phase 4 —Implementing the Portable reference material, list*
Response
eg Emergency response oods
AT THE INCIDENT GROUND guidebook
Mobile Data Terminal based reference
systems (eg Chemdata®, Emergency

CIRUS etc)

Level 2 and level

se guidebook

DT based systems (eg

Scientific Advisglf (e hemdata®, CIRUS etc)
CHEMSAF gt DIM equipment
CHR Level 2 and level 3
Deig d ication and | Scientific adviser/Team
M M) equipment | (eg CHEMSAFE,
RADSAFE etc)
Product specific aid
schemes
‘ ",k
CHEMET
AWAY FROM Manufacturer or supplier Manufacturer or supplier
GROU Level 1 Scientific Adviser | Level 1 Scientific adviser
(eg CHEMSAFE, RADSAFE | (eg CHEMSAFE,
etc) RADSAFE etc)
Material safety data sheet Material data safety
Chemical databases sheet
CHEMSAFE Chemical databases
Scientific advisers CHEMSAFE
Internet sources Scientific advisers
Chemical/scientific Internet sources
reference books Chemical/scientific
reference books

*where applicable to the incident

**Firemet and Chemical Meteorology (CHEMET) are accessed via the Met Office’s Hazard
Manager
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Site emergency plans

7C1.8  Larger hazardous installations will be subject to the Control of Major Accident
Hazard (COMAH) Regulations. They are applicable to any establishment
producing, storing or otherwise handling large quantities of hazardous materials.
Examples of these types of installations include chemical manufacturing,
warehousing and distribution sites.

7C1.9  The regulations operate on two levels, ‘lower’ and ‘upper’ tier, with the site
designated into the relevant category based on the inventory of materials.

7C1.10 Lower tier sites are required to document a ‘major accident prevention policy’.
An upper tier control of major accident hazard site is required to produce a full
safety report which demonstrates that all necessary measures have been taken
to minimise risks posed by the site with regard to the environment e local
population. In addition, upper tier sites have an off-site plan whi ed by
the local authority, or in metropolitan authorities by the Fire a ue SeWice
and tested every three years.

7C1.141  These plans can therefore be a useful reference sou

e obtaining an inventory of the types and qua us materials held

on site

* a map showing the location of

e an assessment of the known ri ial strategies

e the location of equipment used
from the site.

or prevent the release of materials

7C1.12  Further informatio n d in S€ction 7, A42.

information on smaller installations may have been obtained
nt of risks carried out as required by law. 7(2)(d) risk
o-called as they are referred to in this section of the Fire and

es Act 2004, can also be a useful source of information on the
nature and quantities of hazardous materials situated on the site as well as the
known risks posed by the nature of the operation on the site.

Met Office Hazard Manager

7C1.144  The Met Office provides a range of services that help authorities prepare for and
respond to emergencies that are caused or influenced by the weather. Linked
to these services is advice, available from teams of Met Office forecasters,
specialist scientists and advisors, on the interpretation and impact of the weather
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during an emergency. This service is coordinated through the Met Office’s team
of regionally-based Public Weather Service Advisors who can be called upon to
provide advice at a strategic command and control centre.

7C1.15 Hazard Manager is intended to be a one-stop information source for the
emergency response community, allowing access to all services in one location,
using a single username and password.

7C1.16  The services currently available on Hazard Manager are:

e Flood Forecasting Centre with Extreme Rainfall Alert updates (England and
Wales only)

e Interactive Map Viewer with weather information
e National Severe Weather Warning Service

* Emergency support

¢ FireMet and Chemical Meteorology (CHEMET) servi

7C1.17  Hazard Manager is designed to supplement the rol bic Weather
Service Advisors in providing consistent weath infOfmation and
interpretation for the UK emergency resp mm

Accessing Hazard Manager

7¢1.18  Anyone who works for a Categg tegory 2 organisation (as defined in

) ac8ess Hazard Manager. However, some
of the services available thro portal are restricted to approved users. For
example, Flood ®POroducts are only available for England and

Wales, and T are only available for subscribed users.

Users e&j o'r cess the services required. This is confirmed by an
ar@etiva nk. The Hazard Manager site can be found at:

7C1.19

ice.gov.uk/publicsector/hazardmanager

7C1.20 FireMet is a weather system designed by the UK’s Met Office in collaboration
with the Department for Communities and Local Government (DCLG) to provide
Fire and Rescue Service responders with the latest weather information to help
them identify a safe approach when dealing with a major incident. FireMet is a
password-protected, web-based system available to all Fire and Rescue Service
Incident Command Units, mobilising controls and detection, identification and
monitoring units, as well as the National Coordination Centre. It is not available to
the general public or other users.
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7C1.21  The aim is to provide immediate access to forecast conditions, while they are
waiting for a more detailed Chemical Meteorology (CHEMET) report. It also
provides three hours of hindcast data, as well as three hours of forecast data.

7C1.22  Users log in to the site using a previously obtained username and password.
They are then required to enter location information based on postcode, GB or
NI OS grid reference or numerical grid reference. The outcome indicates the
direction of the wind and sectors most likely to contain any wind-borne hazard
which are coloured red. This can be overlaid on a map to indicate the routes of
approach offering the least risk to the Fire and Rescue Service responders (see

figure below).

S

© Met Office

CHEMET

7C1.23  In the event of an incident involving hazardous chemicals, local Fire and Rescue
and Police services can contact the Met Office Environment Monitoring and
Response Centre. Typical scenarios could be a chemical spillage, a fire at a
chemical plant or oil refinery, or a road traffic collision in which a hazardous
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substance has been released. For small-scale events, the Environment
Monitoring and Response Centre produces meteorological guidance and a
plume prediction as a chemical meteorology (CHEMET) report. For larger
release events, such as the Buncefield Oil Depot fire, more-sophisticated plume
modelling techniques are utilised.

7C1.24 A chemical meteorology report is made of two parts.

7c1.25 CHEMET Form A contains the input data, which consists of the incident details
including grid reference of the location, time of the event and any additional
information on the chemicals involved. If available it can also include details of
the current weather at the site. The Form As are completed by the emergency
services and forwarded to the Met Office Environment Monitoring and Response
Centre.

7¢1.26  CHEMET Form B contains the weather forecast informationfgio ith an area
at risk map. The figure below gives one example of a ris .

&’b

© Met office
7C1.27 The advantages of using CHEMET:

e quick response — typically within 20 minutes of the provision of part A
information
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e can be delivered by fax or emalil
e easily identifiable area of risk

e sufficient for most short lived incidents.

The limitations of CHEMET:

will not give information on chemical concentrations and therefore dilution
down-wind

e does not take into account extreme heat

e does not take into account topography of the area (eg where the land
down-wind is raised and thus has the potential to divert the plume from the
predicted area

e no information is given on deposition
e provides short period information, the wind direction or weath8@can chagge
suddenly.

‘NAME’ dispersion model

7C1.29

7C1.30

7C1.31

146

Numerical Atmospheric-dispersion Modellin vir (NAME) is the title of
an atmospheric pollution dispersal mode chi more sophisticated
tool than CHEMET for pollution for tin has apability to:

e simulate the effect of fires

o te] ad

llution problems such as acid rain

ovement of pollutants.

used for the more prolonged incidents as it takes longer to
CHEMET. It is ideally suited for incidents involving extreme heat,
ses where the contaminant is forced above the boundary layer (eg
Buncefield) and nuclear incidents.

Further information on NAME can be found on the following web site:

www.metoffice.gov.uk/research/modelling-systems/dispersion-model
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PACRAM (Procedures and communications in the
event of a release of radioactive material)

7C1.32 As part of the procedures and communications in the event of a release of
radioactive material (PACRAM) a weather forecast is prepared by the Met Office
and sent to the site in question or to an off-site emergency room. The response
is similar to that for a chemical incident using CHEMET.

7C1.33 The PACRAM form is similar to that used for CHEMET and provides details of the
incident and may be sent, upon completion, to the Met Office when an incident
occurs. The Met Office will then complete Part 2, which provides forecast
meteorology and an area at risk map like those used for CHEMET.

7C1.34 Further information on PACRAM can be found on the following web site:

www.metoffice.gov.uk/publicsector/radiation

Environment Agency Air Quality C

7€1.35 The Environment Agency co-ordinate air quality ing'a major incident in
England or Wales, to assist the Health Pr; Age in providing fast and
effective public health advice.

7C1.36

7C1.37

nt to provide specialist technical expertise (Emergency
m start of an incident until the Air Quality Cell hands control to
Recovery Co-Ordination Group. The Air Quality Cell is operational for a
um period of five days or until the release has ceased or stabilised)

e Provide a new air quality data co-ordination service during the emergency
phase of a major incident

e Develop and implement a dynamic air monitoring and air dispersion modelling
plan

e (Co-ordinate all available resources to deliver monitoring and modelling
e Provide a new air monitoring service to enhance existing arrangements

e Provide a coordinated air dispersion modelling service using new and existing
arrangements
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e Set response times for various elements of the new service to meet the needs
of the emergency services and the Health Protection Agency

e Provide clear explanation of differences and assumptions for both modelling
and monitoring outputs

e Provide timely and plain English briefings to support Silver Command or the
Science and Technical Advice Cell

e Handover to the lead agency responsible for the recovery once the
emergency phase is over.

The Air Quality Cell will not respond to:

e unidentified chemicals or chemical warfare agents, which we are unable to
monitor

e hostile chemical, biological, radiological or nuclear events

e radioactive / nuclear incidents (except in a secondary cap
fluoride release from enriched uranium source or fire i
products (smoke detectors etc)

ydrogen
a ctured
e accidental biological release.
How to contact the Air Quality Cell

e Air Quality Cell operates 24/7 ardgan W@&cont
Environment Agency incident rq

through the normal

e Telephone the Environment Ag
Regional Communigatio '

ent Communication Service or the

Incident Comm&Qigti i 800 163 300
Regional C&h | vice Wales — 0292 0466 422

o Ai [ Iso¥€ contacted through the Centre for Radiation,
mental Hazards.

against the triggering criteria:

— Is it a major incident?

— Does it involve a fire, explosion or chemical release?
— Is there likely to be a significant risk to public health?

The key members of Air Quality Cell

e Environment Agency
e Met Office

e Health Protection Agency
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e Food Standards Agency.

7C1.41  Other organisations may be invited to join Air Quality Cell depending upon the
nature of the incident (eg local authority, Defence Science and Technology
Laboratory).

7C1.42 The Air Quality Cell will develop and implement a monitoring and modelling
strategy to support the Health Protection Agency in providing fast and effective
public health advice. The strategies are dynamic and allow the Air Quality Cell to
respond efficiently to questions from Silver Commmand or from the Science and
Technical Advice Cell.

7C€1.43  Working arrangements

e The Air Quality Cell is a virtual group communicating by Atlas Incident
Management System and British Telecom’s MeetMe

communicate using this system. Operation
provided

considered

e Gold/Silver are responsilgié
to any regional or nationd

icating Air Quality Cell air quality data
o-ordination centres

e No member Air ity Cell will communicate directly with the media -
communi€@ii e thrO®gh Silver or Gold Group.

is functional:

ours of notification of an incident (Mon-Fri 9-5 except public

e witllin four hours of notification (at all other times).

7Cc1.45 The Met Office will supply current and forecast meteorological data to suppliers
of air modelling services within 30 minutes of notification of incident.

7C1.46 The two nearest monitoring teams will reach the incident rendezvous point :

e within three hours (Mon-Fri 9-5 except public holidays)

e within four hours (at all other times).
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Enhanced air monitoring capability

7C1.47  Eight monitoring teams are available on 24/7 stand-by, and based across
England and Wales. Each team has a vehicle containing hand-held kit for
downloading real-time data.

7C1.48 In addition, there are two mobile monitoring labs, which contain more
sophisticated equipment.

Close down

7C1.49 The Air Quality Cell will stand-down when the release to air has ceased or been
stabilised. The Air Quality Cell will operate for a maximum of five days or until the
release has ceased or stabilised (whichever is the soonest).

7¢1.50 Co-ordination of air quality data, including monitoring and modelli
recovery phase is managed and delivered by the recovery co-o
usually lead by the local authority.

7C¢1.51  The Air Quality Cell review and agree all data before relea to the
recovery co-ordination group.

Information available at the incident scene

7C1.52  After arriving at the incident, it is inggort 0 qui vey the site to establish
ide epending on whether the incident
fa r, storage facility or distributor

off-site or transport incident). The

and nature of the incid ically include:

e direct obse@ti ance judged to be safe, perhaps using

formation from vehicle and/or product markings (eg Hazchem
placard (used to indicate that the vehicle is carrying hazardous substances))

e product experts

material safety data sheets or other information in writing.

7C1.53  Ascertaining whether dangerous goods are involved in transport incidents should
be straightforward providing the consignor and transporter have complied with
the relevant legislation. Where dangerous goods are being carried by road
vehicle, for example, plain orange plates are displayed at the front and rear of
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the vehicle or a Hazchem placard is displayed on the side and rear of the vehicle
(see Part B, Section 3, Transportation). There are other similar marking schemes
in place for dangerous goods being transported by rail, air or sea.

7C1.54 However, some initial caution should always be shown where there is some
doubt as to the nature of the good being transported or if it is unlikely that the
relevant legislation has been complied with. Examples include illicit drug or bomb
making facilities or the illegal transporting of diesel fuel in unmarked intermediate
bulk containers in unmarked vehicles. Inter-modal containers or ISO containers
used to transport goods by container ship can also pose dangers where
dangerous goods are not declared on the manifest. Due to their very nature, it is
impossible to state how common these practices are. However, the likelihood of
illegal practices should always be considered in the context of the incident.

7C1.55 |t is also not the case that an absence of UN markings indic at the goods
do not pose any risk to the responders or to the environm
that the goods do not satisfy the criteria for labeling un ations
(more information is available in Part B, Section 3, Tgans packaging and
storage of hazardous materials).

7C1.56  For transport based incidents, the driver (if 2ugi able to do so) may be
a valuable source of information on the g carried. For example in
detailing where the vehicle has com it is going to as well as
information on what is beingg@grri n hazards. Drivers of vehicles

7C1.57 The Dangerous Goods Not¢ present where the vehicle indicates
that it is carryin since July 2009, the driver of the vehicle

¥ These instructions in writing were commonly
” and were also used by emergency responders as a

7C1.58 Product specialists can be a useful source of advice, particularly where the
product is a proprietary preparation (trade name product) or where the expert
has particular knowledge of the site processes and can make suggestions for
dealing with the incident.

7C1.59 However, a degree of caution should be used when involving product specialists
who have a vested interest in minimising the disruption caused by the incident,
perhaps at the expense of the emergency responders. It can also be the case
that over familiarity with the product may cause the expert to become blasé to
the risks it poses. If there is any doubt as to the probity or suitability of the advice
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being offered by a product expert, seek alternative advice such as from an
independent scientific adviser. It is in any case prudent to seek alternative views
to those of a product specialist, even if you are so inclined to follow their advice.

Material safety data sheets

7C1.60 A material safety data sheet or safety data sheet is a document intended to
provide occupational workers and emergency personnel with information on the
material and procedures for handling or working with that substance in a safe
manner. However it is worth remembering that the safety data sheet is primarily
aimed at the occupational worker who will have potentially repeated and long-
term exposure to the material or substance.

7C1.61 Safety data sheets are particularly important in the case of proprietary
preparations where more than one product has been mixed or rea

of information on the product (though note that some chemic
such as Chemdata® and CIRUS do contain emergency r

the material. For example, both an acid and a
the resulting product may have been neut

Therefore it can be unreliable to as
individual ingredients.

Standard ‘ Su nda thew o
heading No.
3
4 First-aid measures
5 Fire-fighting measures
6 Accidental release measures
7 Handling and storage
8 Exposure controls / Personal protection
9 Physical and chemical properties
10 Stability and reactivity
i Toxicological information
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12 Ecological information
13 Disposal considerations
14 Transport information
15 Regulatory information
16 Other information

7C1.63 It is the responsibility of the person supplying the material (substance or
preparation) to supply the information specified under these headings. The safety
data sheet needs to be dated and any revisions marked.

Scientific advisers

General

staN@gs where either
sily be sourced.
forfMation or to provide
for involving scientific
k’ for the response plan that

7C1.64 Scientific advisers can be a useful resource particu
the incident is complex or where other information
Scientific advisers can also be used to obtain

7C1.65 Scientific advisers can be situgl ly and accessed by telephone, fax
or email or at the incident si me common features that scientific

e ability to unde ture of the products and how this affects the
actiong ta
°* as t o ntial for reactions.
7C1.66 entifi vise ay have expertise in the products involved in the incident, for

representatives of the manufacturers, or they may have a more

al knowledge. There are several suppliers of general scientific

on a commercial basis such as Bureau Veritas (who act as the primary
advisers to London Fire Brigade) as well as the 24-hour Chemsafe help-
line operated by the National Chemical Emergency Centre (NCEC) and staffed
by qualified chemists, which is free at the point of use to all UK Fire and Rescue
Services.

7¢1.67 When contacting scientific advisers it is advisable to obtain as much information
on the chemicals and the incident as possible before calling. This may include
names, part names, company names and product markings. Where this
information is not available, supply the information that you have and call back
with any subsequent information. The quality of the advice received is dependent
on the information that you are able to provide to the scientific adviser.
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Chemsafe

7C1.68 Chemsafe is a voluntary scheme run by the Chemical Industries Association
and is an integral part of the chemical industry’s Responsible Care initiative. It is
also consistent with the objectives of Cefic’s International Chemical Environment

Programme.

7C1.69 Chemsafe has been developed to provide a rapid and co-ordinated response to
minimise adverse affects to the public, property and the environment following a
chemical distribution incident. Chemsafe sets down performance standards for
responding to emergencies, based upon the following response levels:

e [evel 1 — Provision of information
e |evel 2 — Provision of advice at the incident scene

e |evel 3 - Provision of practical assistance at the incident sce

7C1.70  As part of Level 1, participating companies are requi

(all chemicals, not just those classified as haz
emergency services cannot during an inci
name appears on the label or placgkd fo

7C1.71  The chemical information is
National Chemical Em
maintains a datab
manufacture ‘

nas over 400,000 safety data sheets and
roducts and those that are no longer

7C1.72 The National Em&#gency Centre is the Chemsafe Longstop centre.
The gst entre provides expert advice and information in the

cidents. Although Chemsafe is primarily intended to cover

, the National Chemical Emergency Centre’s Emergency

rovide advice to the emergency services on any incident involving

m minor spillages in homes and workplaces to major disasters.

chemicals,

7C1.73  Further information for emergency responders and the Chemsafe User Guide (in
portable document format (PDF) can accessed at:

http://the-ncec.com/emergencyresponders/

Additional resources available through Chemsafe

7C1.74 CHEMSAFE RESPONSE NETWORK
A number of Chemsafe member companies have undertaken to operate a
“Chemsafe Response Network” which will provide Level 2 assistance to the
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Emergency Services on behalf of another Chemsafe member company who is
remote from the scene. This assistance is available normally only in the event
of a road transport incident and where the owner/supplier of the goods is a
Chemsafe member company. The scheme can be activated directly between
companies or by the Chemsafe Longstop centre.

7¢c1.75 PRODUCT SPECIFIC MUTUAL AID SCHEMES
For certain chemicals which may pose particular problems or for which special
equipment may be required in the event of an incident, there are a number of
product specific mutual aid schemes. These schemes may be activated by the
owner/supplier of the goods, or by the Chemsafe Longstop centre. For more
information on products covered by these schemes, contact the Chemsafe
Longstop centre.

7C1.76 INTERNATIONAL CHEMICAL ENVIRONMENT
Information and advice on products originating outside th
by the National Chemical Emergency Centre Chemsaf
the International Chemical Environment Scheme, which i
chemical emergency response centres across Eurd

7C1.77  Chemsafe emergency number : 0870 190

ent

Detection, identification and monit

7C1.78 The National Resilience Assursg ha rovided strategically positioned

etection, identification and monitoring

are ther clues to the identity of the material, eg an unknown
as a ‘white powder’ is found

unlikely but serious consequence substances (eg the carrier for
d enable the incident to be quickly down-scaled

e it is thought likely that a positive identification can be made

e Where for known substances, equipment is available to monitor the levels of a
particular hazard. This can support the correct establishment of safety
cordons or identify when safe levels have returned to a location.

7C1.79  Where the use of detection identification and monitoring equipment would
merely add delay without affecting the outcome of the incident, ie where the
identity of the substance is already known or strongly suspected and there is a
plan to deal with it, then the use of the equipment should be avoided.
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7C€1.80 Where the results obtained from detection identification and monitoring
equipment are inconclusive or contradictory, further advice on their interpretation
can be sought from some scientific advisers.

Electronic information sources

7C1.81  There are many electronic and database systems available, each with its
advantages and disadvantages. The merits of each source is not discussed in
detail here but the following table is intended as a signposting guide as to the
type of information available from each reference source.

Key (note that this is not a ranking order)

Electronic source
1 Chemdata®
CIRUS

Emergency Response Guide Electronic Version

Wireless Information System for Emergency Res WISER)

Computer-Aided Management of Emerge tionSYCAMEOQO)
HAZMASTER G3

Emergency Response Interven

Chem-Exper

Ol | N OOl | >N

ChemIDplus

General hazardot A A A A A 4 v/
materials response

Chemical identification A A A IV A A BV A BV A B A I A A 4
Chemical properties o/ SIS I/ I/
Reactivity data and A v |/ |/
guidance

Toxicological and A A R AN AR AN |/
exposure data

First aid VAN a e |/ |/
Environmental data |/ v |/ SIS
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7C€1.82 A short summary of each reference source is provided below:

1. Chemdata® is a chemical hazards and identification database developed
by the National Chemical Emergency Centre specifically with Fire and
Rescue Service users in mind. It is the most widely used chemical
database within the UK Fire and Rescue Service. It is searchable by name,
part name, UN number etc It contains information on both hazardous (UN
no) and non-hazardous products and trade name products (mixtures)
as well as pure chemicals. Designed around the emergency action code
approach, it gives clear advice as well as information on the associated
chemical hazards and required personal protective clothing, adverse
chemical reactions and hazardous combustion by-products, exposure
guidelines and first aid advice. Protective action distance information from
the Emergency Response Guidebook (see below) is also included. The

Service mobile data terminals. Chemdata® is als
personal organisers (Pocket Chemdata®) angi
annual subscription.

For further information:
www.the-ncec.com/chemd

2.  CIRUS (Chemical Inforrngiion rieval"OUpdate System) is a risk and
hazard information da * designed and built by London Fire

Brigade for use by its although it is now more widely used.

Because ipwas ifi daeloped for use by firefighters rather than

re considered useful for downgrading incidents when smaller amounts
n the transport threshold for emergency action codes (3000 litres) are
encountered.

The Chemical Information Retrieval Update System is available on a licence
subscription from London Fire Brigade.

3. Emergency Response Guide is a database based on the Emergency
Response Guidebook, designed to provide emergency responders with an
interactive version of the book. The information contained in the personal
computer version is the same as in the book. The program enables users
to search by UN hazard symbol (warning diamond), UN number, class
or by named substance. Information is provided in the form of numbered
guides which are designed to apply to substances with similar hazards
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and properties. One key feature is the additional tables showing suggested
protective action distances (note not ‘evacuation’ distances as they are
commonly referred to).

Download and installation instructions for the current version can be found at:
www.tc.gc.ca/eng/canutec/guide-ergo-221.htm

4.  Wireless Information System for Emergency Responders (WISER) is a
system designed to assist first responders in hazardous material incidents.
WISER provides a wide range of information on hazardous substances,
including substance identification support, physical characteristics,
human health information, and containment and suppression advice.
WISER displays the appropriate advice based on designated role (eg 1st
Responder, hazardous materials adviser). WISER also include

the user to utilise their web browser to access the tionality as
the standalone applications. WebWISER inclu
digital assistant’s browsers including Blac ersonal
computers, palm and some telephones.

Further information and to dQuvnlo

a. CA & response recommendations for over 6,000
chef@lica ase also contains over 100,000 American

ms and identification numbers, which aid emergency

s to I8entify substances during an incident. The search

access to datasheets on each chemical providing physical

erties, health hazards, information about air and water hazards,

ecommendations for firefighting, first aid, and spill response.

b. The CAMEO Chemicals Database includes information about the
intrinsic hazards of each chemical and about whether a chemical
reacts with air, water, or other materials. It also includes case histories
on specific chemical incidents, with references. This free resource can
be downloaded and installed on a desktop or laptop computer. The
CAMEOQO Chemicals Database uses the same chemical database as
Computer-Aided Management of Emergency database.

c. A reactivity worksheet database of reactivity information for more than
6,000 common hazardous chemicals, which details the dangers from
accidental mixing.
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d. ALOHA - Aerial Locations of Hazardous Atmospheres is an
atmospheric dispersion model used for evaluating releases of
hazardous chemical vapours. ALOHA allows the user to estimate the
downwind dispersion of a chemical cloud based on the characteristics
of the released chemical, atmospheric conditions, and specific
circumstances of the release.

e. MARPLOT - is a mapping program and was developed jointly
by National Oceanic and Atmospheric Administration and the
Environmental Protection Agency, and it runs on both Windows and
Macintosh computer operating systems.

f. CAMEO - Companion, developed by the Arizona Emergency
Response Commission, is designed to provide a written help resource
for all CAMEQ suite users, particularly those who utilizgathe software on
an occasional basis. The CAMEO-Companion pr lanations
and step-by-step instructions to help CAMEO mergency
response and planning activities learned in CANEO ing classes.

For further information and download:
www.epa.gov/OEM/content/cam
www.cameochemicals.noaa

6. HAZMASTER G3 is a 8@m e that incorporates its own
graphical user interfacg i common search and ‘look’ to access
a number of other, m4 atabases packages available. Hazmaster
includes not justd hemical hazards but also information on

- Users are able to select material attributes

the system uses to instantly identify hazardous

azmatlink.com/hazmasterG3.html

ncy Response Intervention Cards (ERICards) is a database of
itial actions for the first responders when they arrive at the scene of a
emical transport accident. They were developed to be based on the

UK emergency action codes and on the Accord européen relative au
transport international des marchandises Dangereuses par Route (ADR)
Hazard |dentification Number. ERICards are therefore intended to deal with
chemical accidents involving a substantial amount of product, occurring
during land transport only and may therefore not be appropriate for other
incidents. They are also not available for every UN number. Searches

can be made by searches relating to substance name, UN Number, ADR
label, the hazard identification number or the ERICard reference if known.
ERICards is available as a free download for both personal computers and
as a personal digital assistant version. For further information:

www.ericards.net
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8. Chem-Exper — The aim of this website is to compile a freely accessible
online database of chemicals. It is an open site that invites participation
from chemical manufacturers and laboratories to register their products
and supply material safety data sheets. The website provides links to
the organisation that registered the product should further information
wished to be sourced directly by the user. The website currently contains
information on over 200,000 chemicals and formulations, with 10,000
MSDS and 10,000 infra-red spectra. The directory can be searched by
chemical name or synonyms (in different languages), registry number
(Chemical Abstracts Service or European Commission numbers) and by
physical or chemical characteristics. For further information:

www.chemexper.com/

9. ChemlDplus Advanced is produced by the US National Lib f
Medicine. It is a search engine for databases of chemical sica
toxicological properties. Further information can be fou

www.chem.sis.nlm.nih.gov/chemidplus/

10. Pesticides Register of UK Approved Produ uced by the
' s the user
with on-label

de by specific approval
ter arnad py searches relating to
further information visit:
OV.
1. jcal*Substances Information System (ESIS) is

the ®Aropean Union Joint Research Centre. This free online
database of chemical substances registered by the

and safety (S) phrases will be displayed. Searches can be made by
substance name, CAS Registry Numbers and EINICs Registry Numbers.

It should be noted that this database focuses on pure chemicals and not
commercial formulations. Further information can be found by visiting:

http://ecb.jrc.ec.europa.eu/esis/

12. Sigma Aldrich provides an accessible material data safety sheet search
engine through its website. It should be noted that a log-in user name may
be required for repetitive searches. For more information visit:

www.sigmaaldrich.com/sigma-aldrich/home.html
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13. International Chemical Safety Cards (ICSC) are short summaries of
health and safety information about chemical substances designed to be
used by workers handling these chemicals. They are produced by the
International Programme on Chemical Safety in collaboration with the
European Commission and various national bodies. An ICSC is designed
to complement a material safety data sheet, and to be used by individual
workers rather than safety specialists. The cards are produced in a
standard format, which eases translation between languages. The cards
are currently available in web enabled format or portable document format
(PDF) in sixteen languages, and in paper format in other languages. As of
April 2005, 1491 cards are available in English. For further information visit:

www.ilo.org/legacy/english/protection/safework/cis/products/icsc/
dtasht/index.htm

More internet links
Databases on toxicology, hazardous chemicals, enf!onénta [th, and toxic

releases:

http://toxnet.nim.nih.gov/
Profiles of some very common hazar \@
www.ccohs.ca/oshanswe heNligals/ "_profiles/

M @ Chemical Hazards:

Health Protection Agency G

www.hpa.org. age&HPAwebAutoListDate/Page/11538

466734557?p=1

The Congel

s Hazardous to Health (COSHH) and exposure limits:
/c /index.htm

azard Information and Packaging for Supply) Regulations 2008
jons) and a handy list of symbols, abbreviations, risk and safety

www.fise.gov.uk/chip/index.htm

Health and Safety Executive asbestos information:
www.hse.gov.uk/asbestos/

Health and Safety Executive radiation information:

www.hse.gov.uk/radiation/ionising/index.htm
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National Chemical Emergency Centre (NCEC):
www.the-ncec.com/

NIOSH database:
www.cdc.gov/niosh/database.htmi

Documentation for Immediately Dangerous to Life or Health Concentrations
(IDLH):

www.cdc.gov/niosh/idlh/intridl4.html

Chemical Safety Information from Intergovernmental Organisations:
www.inchem.org/

Materials Safety Data Sheets Links:

www.ilpi.com/msds

Printed information sources

7C€1.83 The following table is intended as a signposting

e of information
available from each reference source.

Code (EAC) List
2
3
4
5
6
7
8 andbook of Reactive Chemical Hazards (Volumes 1 & 2, 7th
Edition)
9 Wiley Guide to Chemical Incompatibilities
10 Hazardous Materials Incidents, guidance for fire services
11 Sax’s Dangerous Properties of Industrial Materials (11th Edition)
12 The UK Pesticide Guide
13 Emergency Handling of Hazardous Materials in Surface Transport
14 Emergency Response Guidance for Aircraft Incidents Involving Dangerous Goods
15 Hazardous Materials Chemistry for Emergency Responders
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Printed 8 9 10 11 12 13 14

sources

General |/ v v Va4
Hazardous
Materials
Response

Chemical |/ v VA A v v
[dentification

Chemical A A A A A A 4 v v
Properties

Reactivity aRand v v v

Toxicological I/ |/ v
and Exposure
Data

First Aid v

Environmental Ve v
Data

1. The Dangerous Goods Eme ode (EAC) List

ADR Agre . pOse of the publication is to provide the first
ice when confronted with a bulk transport

ining dangerous goods. This is required under the Carriage
ero® Goods and Use of Transportable Pressure Equipment
(ons 2009 (CDG 2009).

. Emergency action codes are a valuable tool for the first responder

the code provides immediate initial information. The document also
supplies information on the additional personal protection codes that may
be assigned to a hazardous material. The assignment of emergency action
and additional personal protection codes is based upon the physical and
chemical properties of a given material.

2. Emergency Response Guidebook (ERG)

Provider: US Department of Transportation (DOT), Transport Canada and
the Secretariat of Communications and Transportation of Mexico (SCT),
(New edition every four years)

Technical considerations 163



164

This document was withdrawn on 9 June 2026

This publication is written for first responders, firefighters, police and
ambulance crews when responding to a transport emergency involving
hazardous materials. It is updated and re-issued every four years. The
book is divided into five-colour-coded sections and has been written to
be used during the first thirty minutes of an emergency situation by those
agencies that may be the first to arrive at an incident. After identifying

the substance, the relevant guide number to follow is selected. The book
also contains details of initial isolation and protective action distances,
commonly but erroneously referred to as ‘evacuation distances’.

EH40 Workplace Exposure Limits and Amendments
Provider: The Health and Safety Executive

This is the hard copy of the list of workplace exposure limits foglise with
the Control of Substances Hazardous to Health Regulation
amended). The exposure limits contained therein are th
binding.

system for the setting of occupational exposure e old system

utilised occupational exposure limits set osure limits and
occupational exposure standards. Th
occupational exposure limit yghi xposure limits.

It should be noted that until ha en standard practice for

the Health and Safety Exec blish a new edition of the EH 40
document, or an ame
use of the inter afety Executive no longer publishes a
was an amendment to the document in

published in 2005. However, the emergency
e updated tables from the following web link:

v.uk/coshh/tablel.pdf
N. Modal Regulations for the Transport of Dangerous Goods

Providér: UN

The regulations can be utilised by the emergency responder to identify
materials at an incident that have been classified as hazardous for
transport. From the UN Number identification, further information can be
determined regarding the product’s possible toxicity, reactivity, flammability
and environmental impact from additional information such as the packing

group.
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5. Physics and Chemistry for Fire-Fighters — Fire Service Manual

Provider: HM Fire Service Inspectorate. Published by The Stationery Office
(TSO).

The purpose of this publication is to provide an introduction to the basic
science required for an understanding of the way in which fires behave
and how they can be extinguished. The book is divided into three parts: In
Part 1 some of the physical properties of materials are discussed as these
greatly affect the way that materials behave when involved in fire. Any
combustion process essentially involves a chemical change and in Part

2 the burning process is described in some detail for different materials
together with an indication of the hazards involved. Finally in Part 3 (the
shortest part) the various modes of fire extinction are described.

with clear, coloured photographs, diagrams
of simple exemplar calculations, the resuiiai
this subject area.

Petrochemical Incidents - Fir

ich might occur (eg boiling liquid expanding vapour
s), boil-overs, tank fires etc), although there are no
nces to actual incidents which have occurred in the past.

ovider: Phillip Carson and C.J. Mumford, Published by: Elsevier

This publication aims to raise awareness and to help users identify, assess
and control the hazards of chemicals to permit optimum exploitation
whilst minimizing the dangers. The publication provides look-up data, and
concise, clear explanations of general chemical principles, physiochemical
and reactive properties, toxicities and exposure limits, flammability
characteristics, monitoring techniques, personal protection and other
parameters and requirements relating to compliance with safe practice,
control of risks to public health and limitation of environmental impact.
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As a handbook it is particularly useful to emergency responders as a
reference source either to supplement their existing knowledge or as

a data source. Users must be aware that changes in the legislation
impacting on hazardous materials frequently affect not only quantities (eg
occupational exposure limits) but the listings as well.

8. Bretherick’s Handbook of Reactive Chemical Hazards — Volumes 1 & 2
Provider: Peter Urben, Published by Elsevier

This publication is designed to provide information which relates to
chemical risks, either alone or in combination, that result from chemical
reaction. The toxicological information cited is for hazardous chemical
reaction by-products.

There is extensive referencing to the primary literature. It is
improve safety in laboratories that perform chemical synt
research, as well as chemical manufacturing plants. En ordered by
empirical formula and indexed under both name(s) i
Service registry numbers.

This publication references chemical inci
adverse chemical reaction may have ocglrre

9. Wiley Guide to Chemical Ir biliti
Provider: Wiley Interscience,

This publication contai hemical incompatibility profiles
with nearly 250 entries cover flammability, violent and
i ical incompatibilities, and reactions that

10. cidents, guidance for the fire service

Government. Published by The Stationery Office (TSO).

lication. It provides a generic standard operating procedure
ire Service emergency response. It also gives more detailed
techniCal operational guidance on the 9 UN classes of hazardous materials
as well specific sections on; information sources; interpreting and using
chemical information; and transportation, packaging and storage of
hazardous materials.

11. Sax’s Dangerous Properties of Industrial Materials (11th Edition,
Volumes 1-3)

Provider: Richard J. Lewis Sr. Published by Wiley Interscience
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This publication provides information on the dangerous properties of
industrial materials, with references to 26,000 substances and associated
toxicological information. Also included in the publication is information
relating to industrial hygiene, safety, emergency response, law, and
policymaking.

12. The UK Pesticide Guide 2010
Provider: CABI & BCPC.

This publication provide a pesticide index and profiles, other registered
products, adjuvant information, supplier listing and further information for
pesticide users.

13. Emergency Handling of Hazardous Materials in Surface Transport
(2010 Edition)

Provider: The North American Bureau of Explosiv

This publication contains information on ove ulated chemicals
and is designed for use by first respond ' lude information
on the basic properties of the chemicais nded methods for
dealing with hazardous materials | gally stages of an emergency,
a listing of emergency environ

ned r use with the International Air Transport Association
port regulations, this publication provides information on UN
, basic response procedures and drill codes.

zardous Materials Chemistry for Emergency Responders (2nd
Edition)

Provider: Robert Burke. Published by CRC Press.

The second edition of this publication includes chapters that are organized
by the nine U.S. Department of Transportation’s hazard classes. Within
each class, the publication discusses individual chemicals that are
commonly involved in emergency situations along with their physical and
chemical characteristics. Additionally, each chapter addresses the multiple
perils of hazardous materials, including “hidden” hazards. The “top fifty”
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hazardous industrial chemicals are considered throughout the book. The
publication also provides incident reports and statistics to underscore the
effects that specific chemicals can have on incident outcomes.

The publication also addresses potential chemical and biological terrorist
agents. This resource is written to be appropriate for response personnel
without a strong chemistry background by conveying the information in
understandable terms.

Product specific aid schemes

7C1.84

7C1.85

Acrylonitrile/me

7C1.86

7C1.87

7C1.88

168

There are a number of industry led schemes in operation for specific chemical
products where, due to the nature of the hazards of the material or the specific
expertise needed to effect a response, the manufacturers cooperate to provide
emergency assistance to the emergency services. The schemes k to be
operating in the UK are detailed below.

scientific advisors may have neither the expertise nor the i andle
them in the quantities likely to be involved in an incid
the specialist organisation is essential as a major jagi
incorrect actions

easily result from

NOTE: In the event of needing to inyoke Spo one of these schemes,
use the contact details where provid re theSe are not available contact
the NCEC Chemsafe line (0870 19 F r information on Chemsafe is

contained in Chapter 4, Scientific

r

gency Response Manual and a Mutual Aid
Scheme of t onitrile/medical producers exists. All Acrylonitrile/
d in transporting acrylonitrile/medical in Europe should
procedure for receiving transport incident reports and for
pert advice on how to minimize any danger arising from an

The underlying features of this scheme are that the firm delivering the
acrylonitrile/medical (the supplying company) is under an obligation to take
action when notified of any transport incident. Another firm (the assisting
company) can be requested by the supplying company to take action, for
example if the assisting company is closer to the scene of the incident.

The assisting company takes the place of the supplying company on its behalf
until the representatives of the supplying company reaching the scene of the
incident.
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Bromine (Bromaid)

7C1.89 Bromaid is a pan-European organisation of the three main bromine suppliers to
provide mutual emergency response support to the emergency services on a
geographic basis, regardless of whose bromine equipment may be involved in
an incident.

7C€1.90 In the UK, the response is provided by Chemtura and its agents, who have
received bromine specific training and have the appropriate equipment to provide
support to the emergency services at the scene of an incident. The target is to
attend the scene within four hours and for the equipment (based at Droitwich,
West Midlands) to be at the scene within eight hours. For further details, visit:

www.bromaid.org

7C1.91  The 24-hour emergency number for Chemtura in the UK is: 2 8322

Chlorine (ChlorAid)

7C1.92 ChlorAid is a product specific scheme for prov uaN@8sistance for
incidents involving chlorine. The scheme S vels of emergency
support:

e |evel 1 —Telephone advi

e Level 2 —Incident attendag a uct specialist

@ emergency response team. INEOS
s ad@lse to the incident.

ternal Chemical Emergency Service (ECES),
nufactured at its sites in the UK. This response capability

e |evel 3 - Incident attend

7C1.93

ident involving chemicals. INEOS ChlorVinyls personnel are
ined W assisting with such emergencies and can be made available at
ustomers, local authorities and the emergency services.

7C1.94 of a UK distribution or chemical emergency involving exposure, leaks or
spills, ™e contact details are:

ChlorAid (INEOS ChlorVinyls External Chemical Emergency Service)
01928 572000

INEOS ChlorVinyls Runcorn Site Emergency Services Department:
01928 512222

Further information is available at:
www.chloraid.srst.co.uk

www.ineoschlor.com
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Ethylene oxide

7C1.95 Shell Chemicals Europe transports ethylene oxide from the supply point at
Wilton, and occasionally from the Netherlands, to a number of customer sites
across the United Kingdom. In the event of a distribution emergency involving
ethylene oxide, Shell Chemicals Europe will initiate their emergency procedures
and provide assistance.

7C1.96 In the event of an incident involving ethylene oxide, the requirement is to ensure
a competent responder can be at the scene as quickly as possible. With
that objective, in the UK ethylene oxide customers participate in a mutual aid
scheme for ethylene oxide distribution emergencies. This facilitates a more rapid
response when the incident is remote from the location of the response team.

7C1.97  Shell Chemicals Europe accepts the general obligation to respond
Ethylene Oxide distribution emergency and remains in charge of, oV
incident response and co ordination. The mutual aid compan n behdif of
Shell Chemicals Europe until a nominated responder reaches SC

Isocyanates (ISOPA)

7C1.98 ISOPA represents the manufacturers in Eurgpd
polyols, the main raw materials for |
and polyol producers who are me
mutual aid to deal with potential erg
of toluene diisocyanate, diphenyl
Europe.

7€1.99 In the event of any liffi

d,bY one of the participating companies, then the
other company closer to the scene of the incident

7C1.100 portation” is taken to mean all of the activities associated

port unit, including unloading.

7C1.101 Each of the companies may be requested to provide assistance from an
appropriate emergency response centre.

www.isopa.org/isopa/

Titanium tetrachloride

7C1.102 Assistance in the event of incidents involving titanium tetrachloride, TiCl4 or
“tickle” is organised by the Titanium Dioxide Manufacturers Association (TDMA).
The main UK member is Huntsman Pigments (Grimsby and Teesside). The
scheme can be invoked by contacting the NCEC Chemsafe number.
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PART C-2
Interpreting and using chemical
information

General information

Introduction

7C24 For the purpose of this operational guidance the information i ded in this

section is based on what a hazardous materials adviser ne ow to assist
him/her to develop the incident response plan with the | nder. It
assumes that the reader is already familiar with the basi C information

contained in the Fire Service Manual (Volume 1 - e Te€hnology,
Equipment and Media) Physics and Chemistry. (

The importance of inform
incident

naging the

7C2.2  The successful manageme
information being collected
responders and4o ot

is dependent on sufficient
e the risks involved to the emergency

7C2.3 [ i eded, in addition to the circumstances of the incident,

7C2.4 estions such as:

t are the names of the materials and quantities involved?

are the hazards?

What is the physical form and is it likely to change during the incident?

Will there be a reaction?

e s a vapour cloud likely or toxic products of combustion?

Will the product float, sink, be dissolved in or react with water?
7c2.5  Will then translate into the initial actions relating to:

e selection of personal protective equipment to prevent casualties

e first-aid measures to treat any casualties
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e firefighting measures (eg foam or water spray)

e gpillage control and accidental release measures — how to protect the
environment.

7C2.6  As the incident develops there may be a requirement to involve a scientific
adviser or a product specialist to provide specific advice. The company whose
products are involved may need to be notified to activate emergency plans and
after the incident is stabilised to arrange clean-up.

7C2.7  Many of these specific actions may be determined by the information gathered
about the incident and the substances involved and each person involved in
the process will require a full and accurate briefing of the situation. Therefore
understanding the nature of the hazardous materials involved is key information.

7c2.8  Where people have been exposed to hazardous materials the ‘ris sment’
is not only important in terms of the ‘quality of the information’ i ess
is also crucial to its usefulness. This is because of the high to
hazardous substances, more precisely, the high speed i

in humans develops. Risk assessment must show results shortest
possible time frame. Numerous toxic agents can ca siblE effects in
humans within minutes after inhalation or conta kin. It is therefore
essential that the crucial information that has t¢ ¥ 38khe basis for proper and

adequate countermeasures is available a

Chemical names (nomenclature)

7C2.9  The first step in obtaining informat Wiature of the hazardous materials
involved in the inciden@ig t

e case of chemical substances, not least
umbers and symbols used to identify them.
ical name used to describe both pure chemical
ining a mixture) and preparations (which are usually a
emical substances).

7Cc2.10 |dentification C@ b
because of tae

7C2.11 iQ@ provides a broad overview of the range of chemical names

Emergency responders should always use the phonetic alphabet to spell any
chemical or product name as the misspelling of a single letter can have
significant safety implications.

T
C
20
TS

(&)
8 £
OL
>‘Q.
Q
X
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Systematic or International Union of Pure and
Applied Chemistry (IUPAC)

7C2.12 These names are designed to give the fullest possible information about the
molecular structure of a substance. Systematic naming of an organic compound
generally requires the identification and naming of a parent structure. This name
may then be modified by prefixes, infixes, and suffixes, which convey precisely
the structural changes required to generate the actual compound from the
parent structure.

7C2.13 Systematic names for complicated molecules can themselves be very
complicated and many attempts have been made in the past to tackle the
problem. The most important system of systematic names currently in use is that
devised by the International Union of Pure and Applied Chemi (IUPAC).

7C214 For example, the name 1,1,7 — trichloroethane tells us that
chloroalkane (chloro — means it contains chlorine and t ending means
it is an alkane) with two carbon atoms (-eth-, short ree chlorine
atoms (trichloro-), all situated on the first of the fwo oms (1,1,1-)
denoting their position.

7C2.15 The exact spelling of systematic names @llay ortant when retrieving
chemical information from electroni t ough some databases are
able to cope with, for examp is nu or similar spellings as well as

trivial name alternatives.

Trivial

7C2.16 Thesearen

to a s¥bstance that may be in common use but do not
ical structure of the substance. Trivial names are used
to remember and/or are shorter.

systematic names) include:

Systematic name

methanoic acid
Common salt sodium chloride
Formaldehyde methanal
Toluene methyl benzene
MEK or methyl ethyl ketone 2-butanone

Commercial and trade names

7C2.18 These are names that have been designated by a chemical manufacturer usually
to describe a proprietary preparation, although sometimes they can be used to
describe a pure chemical substance — some of which enter into common usage
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(nylon, aspirin and Teflon® being famous examples). These names have the
advantage of being unique and usually more memorable than systematic or even
trivial names.

7C2.19 Other examples of trade names include:
e Roundup

e Jeyes Fluid

e (Castrol GTX.
7C2.20 Usually the only sources of information on trade name products is a material
safety data sheet completed by the manufacturer or a product expert. However

the two main chemical databases used in the UK — Chemdata and CIRUS — both
contain information on a number of trade named products.

Synonyms

7C2.21 Stated simply, a synonym is an alternative name for a su yNnonyms can

p

be a combination of systematic, trivial or even trade ble difficulty
encountered when seeking information about a g in the fact that the
substance may have many synonyms and so e sources may list the

information under a different synonym wit
reference sources list the various n ross-referencing.

Chemical formulae

7C2.22 Chemical formulae list ns O the constituent elements within
in which chemical formulae can be

ectronic searches by formula for databases that have
ma Aldrich). However, several different substances may share
compatible formula (eg C,H:O).

7C2.23 presenting the chemical formula can convey some structural
information @hd uniquely identify the material (eg CH=CH symbolising a carbon-
carbon double bond). The Sigma Aldrich material safety data sheets Library

provides this information.

7C2.24 The use of chemical formulae to identify the properties of a material is limited.

Chemical Abstracts Service (CAS) registry numbers

7Cc2.25 Chemical Abstracts Service registry numbers are unique numerical identifiers for
chemical elements, compounds, polymers, biological sequences, mixtures and
alloys. They are commonly referred to as CAS numbers. The Chemical Abstracts
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Service, a division of the American Chemical Society, assigns these identifiers
to every chemical that has been described in the literature. The intention is

to make database searches more convenient, as chemicals often have many
names. A Chemical Abstracts Service registry number is separated by hyphens
into three parts, the first consisting of up to seven digits, the second consisting
of two digits, and the third consisting of a single digit serving as a check digit.
The numbers are assigned in increasing order and do not have any inherent
meaning.

United Nations (UN) numbers

7C2.26 UN numbers are discussed in 7C3-23. However, these four digit numbers can be
a means to identify either a specific substance or a group of substances sharing
the same characteristics (eg flammable liquids that are not li individually).
These numbers can then be used to access emergency r: vice from
reference sources such as Chemdata, CIRUS or Emer

EC numbers

7C2.27 The European Commission number, or E ar, a nown as EC-No and
EC#, is the seven-digit code that is asgi ical substances that are
commercially available withinghe ean

7C2.28 The EC number is made up
with the single digit operati
Service system (but us;

its according to the pattern xxx-xxx-x,
igit as in the Chemical Abstract
Check algorithm).

Interpreting

7C2.29

| sdfety data sheets

ts or safety data sheet can be a key document for
cy responders with information on the hazardous material.
worth remembering that the safety data sheet is primarily aimed at

7C2.30 ata sheets are important sources of information particularly in the case
ietary preparations where more than one product has been mixed or
reacted other than by the manufacturer or product expert. The safety data
sheets will be the only source of information on the product (though note that
some chemical databases such as Chemdata and CIRUS do contain emergency
response information on proprietary preparations that has been included based
on the information provided by the manufacturer). This is because the act of
mixing or reacting the constituent ingredients can have a marked effect on

the final properties of the material. For example, both an acid and a base are
corrosive but if mixed, the resulting product may be neutralised and no longer be
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corrosive. Or a flammable liquid that mixes with water may be diluted sufficiently
to no longer possess flammable properties. It can, therefore, be unreliable to
assess hazards based on the individual ingredients.

The format of safety data sheets can vary according to the region where the
product is produced, but in the European Union a set format is laid down.

The information in the safety data sheet has to be provided in the 16 standard
headings given below. The type of information included in each section is shown

below:

Heading

number

1

Identification of the substance/
preparation and company

Useful information

Name of the product

Name and contact detag

Composition/information on
ingredients

Hazards identification

stituent ingredients.

ummarises the main hazards of
the product — or indicating it does
not pose a significant hazard. A
good starting point when referring
to the safety data sheet.

Should offer advice on exposure to
eyes, by inhalation or ingestion. Pay
particular attention to when medical
intervention or assistance is
recommended.

The writer is unlikely to be aware of
the equipment and procedures
adopted by the Fire Service, so
treat this section with some caution.
May give an indication of whether
foam or water should be used to
fight the fire. If unsure, also check
physical properties such as density
in Emergency Action Code.
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6 Accidental release measures

This section should usually be
considered in the context that is
aimed at dealing with a smaller
occupational spill or release, so the
advice may not apply to the
incident.

7 Handling and storage

Typically conditions to avoid and
how best to store the material. May
indicate conditions under which a
reaction may occur, for example
due to heat, impurities or
degradation. Other phrases to look
out for include “Fumes/vapour/
powder can for ive

8 Exposure controls / personal
protection

. These are

b occupational
ally on a timed
a e period. The levels of

protective equipment

mended are unlikely to be
considered in the Fire and Rescue
Service context. Therefore treat the
advice in this section with caution.
May be more useful when
downgrading levels of protection
from chemical protective clothing.

iCal properties

Potentially a useful source of
information in planning the
response, but does require
interpretation of the information
provided. Further information is
given in this chapter on interpreting
physical and chemical properties.

10 Stability and reactivity

Will detail any known reactions,
particularly if likely to be violent or
producing toxic or flammable
gases. Most safety data sheets
contain phrases in this section such
as “avoid contact with strong acids,
bases or oxidisers”. However most
materials will react with these
substances.
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Should indicate the known products
of combustion. While all smoke
should be considered as toxic,
particular attention should be taken
to the toxicity of smoke where it
contains more than oxides of
carbon (eg Cl, HCI, S, N, P, K, F, Br,
[, CN).

1

Toxicological information

Values are indicated by route of
exposure and measured in either
LC50 or LD50, ie the lethal dose
per kg of bodyweight required to Kill
50 per cent of the sample size
(typically rats). Lower
therefore indicate
substances.

12

Ecological information

dication of persistence
ulation. Further

ection. As per Section 11, is
st used to assess the degree of
the hazard.

13

Disposal congl

\ 4

14

Will detail how hazardous waste
involving the substance should be
disposed. Typically the advice will
be to contact the local authority or
a waste management company.

TraQgpor ation

If the substance has a UN number,
it will be given in this section.
Emergency action codes should
also be listed if applicable.

15

Regulatory information

If the substance is classified as
hazardous for supply (or use), ie it
has risk and safety phrases, then
these will be listed in this section.
Risk and safety phrases will indicate
potential longer term health effects,
which are not reflected in UN
number criteria (eg carcinogens,
mutagens).
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16 Other information Any other information that the
author wishes to consider. Will
usually contain the date and
revision number of the document.

Interpreting physical and chemical properties

7C2.32 There are many sources of explanation of the various physical and chemical
properties of materials that are commonly to be found in Section 9 of a material
safety data sheet. The purpose of this chapter will not be to replicate or elaborate
on these explanations but to consider the salient points in the context of
hazardous materials incident response.

Physical state (solid, liquid, gas)

7C2.33 The physical state of the material will have a bearing onghe %8ks it pd®es and
on how it should be dealt with effectively at the inci is ro@s both to
the physical state of the material at ambient temper e background
temperature, which of course will vary depen ate and season)

and the state in which the material is eith do ported. For example,
gases are stored under pressure and if giore sufficient pressure, they will
liquefy.

7C2.34 Gas is one of three classical sidi&s O tter. Near absolute zero, a substance
bstance it melts into a liquid at its

g point, and if heated high enough

he electrons are so energized that they

ithin the gas.

7C2.35 p of individual atoms (eg a noble gas or atomic
molecules made from one type of atom (eg oxygen),
cules made from a variety of atoms (eg carbon dioxide).
woldld contain a variety of pure gases much like the air. What

gas from liquids and solids is the vast separation of the individual

7C2.36 Vapour refers to a substance in the gas phase at a temperature where the same
substance can also exist in the liquid or solid state, below the critical temperature
of the substance.

7C2.37 Gases and vapours have no fixed size or volume; they will expand to fill their
container or in the open spread out until they are equally distributed throughout
the space available to them. The physical behaviour of gases is described by the
gas laws. Properties, notable for those who have to manage incidents, include:

e gases and vapours exert an increasing pressure on their containers as they
are heated
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e when a gas or vapour expands (perhaps as it escapes its container) its
temperature falls.

GASES

Gases other than oxygen present a health hazard to humans either by their
toxic effects or by asphyxiation (breathing pure oxygen is also hazardous).
Gases also present the fastest route of exposure by respiratory intake.
Therefore particular care should be taken to reduce the risks from known
releases of toxic gases or vapours.

MISTS AND AEROSOLS

Mists and aerosols are dispersions of liquids, and some cases solids, in the air
and present similar hazards to gases and vapours. All such cloud
nature heavier than air and can sink into hollows and low-lying
also more likely to present a significant contamination ris
vapour or gas.
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7C€2.38 Liquefied and cryogenic substances present a
relationship between pressure, volume and te Z as liquefied gases are

7C2.39
(BLEVE) if the gont
energy, ofte '
vapour to at pulsion of the container or container pieces due

e. If the substance involved is flammabile, it is likely that

f the substance will ignite after the boiling liquid expanding

occurred forming a fireball and possibly a fuel-air explosion

our cloud explosion. See Section 7, Part C5.120 for further

informations

7C2.40 The expansion ratio of a liquefied or cryogenic substance is the volume of
an amount of that substance in liquid form compared to the volume of the
same amount in gaseous form at a given temperature. Substances with large
expansion ratios (eg nitrogen 1:694; oxygen 1:860; liquefied petroleum gas
1:270 etc) can produce pressures that can rupture the pressure vessel. Hence
the use of pressure relief valves and vent valves on liquefied petroleum gas
containers.
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The physical state of the material can have a significant bearing on the strategy
for dealing with the incident. Cryogenic and liquefied gases pose particular
hazards to responders from the risk of freezing or boiling liquid expanding
vapour explosion.
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7c2.41  Liquids will flow in response to gravity when released and must therefore be
contained safely in order to stabilise the incident and prevent further risk to
persons, property and the environment. Volatile liquids will readily give off
vapours (see vapour pressure) and this could present problems in creating
flammable or noxious atmospheres.

7C2.42 Solids need further assistance to move greater distances an neral are

material.

7C2.43 The physical nature of the material also has ¢ its spread, for
example, solids in the form of dusts, fume n be quickly carried by
the air and present a risk to anyone situaed | ath of dispersion.

Solids in the form of dusts, fidis
and present a risk of conta
dispersion.

n oke can be quickly carried by the air
0 artyone situated in the path of

Operatonal key
principle

NOTE: Finely di , flal ble dusts can also present an explosion risk.

ific gravity

7C the material needs to be considered in relation to the surrounding
ment. For example in the case of gases, the main consideration is

it is lighter or heavier than air. Gases that are lighter than air will disperse
more easily, although care should be taken where the gas is released in a
confined space as it can collect in ceiling voids and spaces (for example the

space between a false ceiling and the roof).

7C2.45 Most gases are heavier than air. The ones that are not can be remembered
according to the following mnemonic HA HA MICE:

Helium (He)
Acetylene (C,H,)

Hydrogen (H.,)

Technical considerations 181



7C2.46

7C2.47

7C2.48

7C2.49

Water solubility

7C2.50

7C2.51

7C2.52

7C2.53

182

This document was withdrawn on 9 June 2026

Ammonia (NH,)

Methane (CH,)

llluminating gases (eg neon Ne)
Carbon monoxide (CO)

Ethane and ethylene (C,H, and C,H,)

Gases that are heavier than air can collect in low-lying spaces (such as cellars or
the holds of ships) and present an asphyxiation hazard. Therefore it is important
to wear adequate respiratory protection (breathing apparatus) when entering
confined spaces where it is suspected there has been a build up of a gas.

For liquids, the relative density to water (as well as solubility) will determine the
fate of the material in drains and watercourses.

t of a ual
it will

The specific gravity of a liquid is determined by comparing th
amount of water (Water = 1.0). If the specific gravity is less thall.0O
float, if greater than 1.0 it will sink.

Liquids that float on water (such as oil) can be recqve
materials that sink or dissolve cannot.

booms, whereas

The ability of a material (gas, liquigior SON@ to M&solve in water. Solubility is
expressed in a figure of g/100ml @ Wials can be insoluble, sparingly
soluble or soluble. Thigba 118 the nature and management of the
incident in terms ofy,con g pofdiion, fighting fires and the subsequent clean-

up. ‘

s) may be more easily dispersed in the marine

s, but this solubility can pose threats to aquatic life such
of gUantities of soluble contaminant materials into the water
0 have an adverse effect (eg fish Kill).

spread by fldwing water. This could result in vapours or fumes being transported
some distance away from the incident. However, as explained above insoluble
materials that float on water can be contained by using booms.

Decontaminating people and equipment of soluble materials can be carried out
with water alone, otherwise detergents and/or physical removal will be required.
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Solubility and density will determine if a material will float, sink or dissolve in
water, which will in turn determine the risks of it spreading and deciding
whether the material can easily be contained.
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Behaviour due to solubility and specific gravity

Chemical Soluble in water Specific gravity Behaviour in water
Petrol No 0.7 Floats
Trichloroethane No 1.3 Sinks

Sulphuric acid Yes 1.8 es

Partition constant or partial coefficie tartol/

water)

7C2.54 This gives an indication of relative solubility of a
and in octanol. These two liquids do not
compounds that are more likely to di

(compound) in water
le) and materials or
| means the compound also

7C2.55 The value is expressed as a Igg
indicate that the compoundiié
indicate the substance/

Decontamination is more difficult for hydrophobic compounds.

Operatonal key
principle
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Corrosivity and pH

7C2.58 The pH of an acid or base is not an indication of its strength as, for example,
weak acids can still show low value pH values. Therefore it is important to
consider the strength of acids and bases as well as the pH value.

7C2.59 The terms “strength” and “concentration” are frequently confused when used in
the context of acids / bases or alkalis that dissociate into ions to a limited extent
when dissolved in water. The confusion is caused by the fact that in common
usage “strength” and “concentration” are interchangeable terms.

7C2.60 However, when referring to acids or bases (also called alkalis), the terms

“strong” or “weak” refer to the relative amount of substance present in ionic form
compared to the amount of the same substance present in (non-ionic) molecular
form. An acid or base is “strong” if it is entirely or almost entirely pr in

solution in ionic form cations (+) and anions (-). Hydrochloric aci
“strong” acid because in water, it dissociates almost entirely
Acetic acid (vinegar) on the other hand, is only slightly disgocia
dissolved in water. Most of the acetic acid dissolved in w
non-ionic molecular form.

7C2.61 This distinction matters as stronger acids or ba€s ore reactive and
corrosive and therefore pose more of a hazg nders, requiring
measures to be taken to reduce t

Examples of strong acids

Hydrochloric acid (HCI)
, , (R-COOH) of which acetic acid or vinegar
Hydrobromic acid (HBi CH,COOH) is a very common example
Nitric acid (HNGS) Hydrofluoric acid (HF) — note that although
HF is a weak acid, it still poses very

serious hazards

Sulphuric or sulfuric a

Perchloric aci
Hydrocyanic acid (HCN)

Carbonic acid (H,CO,)
Sulphurous or sulfurous acid (H,SO,)

Nitrous acid (HNO,)
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Examples of strong bases Examples of weak bases
Potassium hydroxide (KOH) Aniline, C;H;NH,

Barium hydroxide (Ba(OH),) Ammonia, NH,

Sodium hydroxide (NaOH) Methylamine, CH,NH,
Calcium hydroxide (Ca(OH),) Pyridine, C;HN

Lithium hydroxide (LiOH) Sodium carbonate NaCQO,
Magnesium hydroxide (Mg(OH),)

The strength of an acid or base is linked to its corrosivity, stre is not the
same thing as concentration for acids and bases.
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Yo ale
Acidic Ne
Alkaline
0 1 2 3 4 6 7 8 9 10 1 (12|13 | 14
Hydrochloric acid Coffee | Orange | Beer rine Blood | Baking | Milk of magnesia Caustic
juj ter soda soda

Chemic ? it

7C2.62 ore) chemicals will react when they come into contact will
e properties of the chemicals concerned as well as some other

erature — an increase in temperature increases the rate of reaction

e (Concentration or pressure — the higher the concentration or pressure, the
faster the rate of reaction

e Surface area — gases and liquids (having the greater area for reaction) react
more readily than solids

e The energy or heat content (enthalpy) needed to initiate the reaction — with
reference to the above

e Whether the net result of the reaction is to give out more heat than it
consumes (exothermic) or to absorb more heat than is given out (endothermic)
— exothermic reactions are more hazardous and more likely to occur.
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7C2.63 Chemical reactivity is therefore usually predictable, based on the chemicals
involved and the circumstances of them mixing.

7C2.64 Common reactions include:
Acid + Base = Salt (soluble) + Water
eg HCI + NaOH = NaCl + H,0
Acid + Insoluble Carbonate = Salt + Water + Carbon Dioxide
eg 2HNO, + CaCO, = Ca(NO,) , + H,O + CO,

Oxidizer + Organic compound = Fire + Water + Carbon Dioxide + Other
Products

Concentrated Acid + Organic compound = Dehydrated Organica Water +
Concentrated Acid

Base + Organic compound = Soapy Salt + Water
eg Caustic Soda (NaOH) + Stearic Acid = Sodium water

7C2.65 There are other specific types of reaction that pose azards. These are
discussed below.

Polymerisation reactions

7C2.66 Polymerisation reactions involve t
chemically. In controlled conditio

lecules (monomers) together
ation is safe, in uncontrolled

7C2.67 There ered by heat, pressure or the presence of
catalyst (a substance that initiates a chemical reaction

ed itself).

Reactions h water

7C2.68 \Water reactive substances react with water to produce secondary products that
are hazardous. Possible reactions include the production of flammable gas, toxic
gas or a large amount of energy.

7C2.69 Examples include sodium which when reacting with water produces hydrogen
gas and calcium carbide which when reacting with water gives acetylene gas:
CaC, + 2H,0 = C,H, + Ca(OH),,
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Water reactive materials

Material Hazard of reaction

Sulphuric acid Heat

Potassium, sodium Flammable hydrogen gas

Calcium carbide Corrosive and flammable products
Aluminium chloride Hydrochloric acid burns

Sodium peroxide Oxygen and heat

Reactions with air (pyrophoric substances)

7C2.70  Pyrophoric substances ignite spontaneously in air often libergiifi@ayvast amounts

of combustion. They are sometimes also water reactiv les or@yrophic
substances include white or yellow phosphorus angyi

>
%) ol The likelihood of reaction can usually beggfe ba on the properties of
g % the reactants and the environmental it] are materials that can

§ =B Undergo spontaneous reaciigns asp Isation or react with air or
Tl \ater.

o

e of neutralisation is reacting an acid with a weak
a ash (sodium carbonate).

e of Pleutralisation is the reduction in corrosivity of the material
utralised, making the material (and the waste products) easier to

7C2.72

7C2.73 r there are distinct disadvantages of neutralisation reactions that usually
outweigh the advantages.

7C2.74 For instance, to neutralise a strong acid requires either a strong base or a
very large quantity of a weak base such as soda ash. Adding soda ash to
acid creates carbon dioxide and is therefore a ‘frothy’ reaction. This increases
the quantity of waste materials that must be disposed of as well as incurring
the costs and trouble of sourcing the neutralising agents, for seemingly little
advantage.
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7€2.75 There should never be an attempt to neutralise concentrated acids or bases
(>30%). These can react violently with any neutralising agent added, with the
reaction getting increasingly more violent as the concentration increases. This
can be very dangerous and should be avoided.

7Cc2.76 In dealing with small residues of acid once other measures (such as pumping
into a separate container or absorbing in an inert material) have been taken to
remove the bulk of the acid spill neutralisation can be considered.

Neutralisation of an acid (or alkali) spill usually carries more disadvantages than
advantages. It is better instead to look at the neutralisation of residues. You
should never look to neutralise concentrated acids or bases and if in doubt
don’t doit!
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Concentration

7C2.77 The concentration of solutions is expressed as oles (measured
in mols it is a unit used to express the amount nce) per litre of
solution.

7C¢2.78 Concentrations are always percenta
the solvent (usually water). The m
unit is Molarity.

f solute (the solid substance) to
sed chemistry concentration

e Molarity = mols of

7C2.79  The concentragggn olut@a greatly influences the rate of chemical reaction.
n faSter reactions. More concentrated solutions (eg

ore reactive and more hazardous.

7C2.80 mptation to ‘reduce the hazard’ by either diluting

r bases with water or by neutralising an acid with a base or
jlution of concentrated (>30%) acids or bases with water should be
ible. This is because the concentrated acid or base will react with
the water added producing heat which will in turn speed up further reactions.
Dilution of concentrated acids or bases can be safely carried out by adding the
acid or base to water and not the other way around. Clearly in the event of a spill

of an acid or base, this is not practicable.
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Concentrated (>30%) acids or alkalis (bases) should not be diluted or attempts
made at neutralisation.
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Flash point

7Cc2.81 Flash-point refers to the lowest temperature at which a liquid or solid gives
off vapour to a degree that a flammable mixture is formed when the vapour
combines with air near the surface of the liquid or solid. Hence, the lower the

cup flash-points are typically a few degrees lower than
the same material.

7C2.82 Flammable liquids are defined by possessing
Liquids that have a flash point above 60°C

flammable or extremely flammable liqui h points lower than 23°C,
which is close to normal ambient te means that an ignition
source (electrical spark, stati ' me etc) can trigger a fire

where there are flammabile li t. However this likelihood also depends
on the flammable limit rang

ction of inert gases in a mixture raises the lower flammable limit and

es the upper flammable limit. Vapour monitoring at an incident scene
can determine if the vapour cloud is within the flammable range. If the values
found are above the upper flammable limit, then there will be a risk of ignition
when the vapour has further dispersed so that the concentration falls below the
upper flammable limit.

7C2.84 An analogy can be given with a petrol-engine powered car. A carburettor or fuel-
injection system in the engine ensures the correct mixture of fuel to air. If the fuel
mixture is too rich (too much petrol) or too lean (too little petrol) then the mixture
will not burn and the car doesn’'t work.
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7C2.85 Substances with wider flammable ranges are more hazardous than those with
narrow ranges. Isopropyl alcohol for example, has a flammable range of 2—12 per
cent in air whereas acetylene has a flammable range of 2.5-80 per cent, making
vapour clouds of acetylene much more likely to be flammable in air.

Be wary of materials with a wide flammable limit range. Vapour concentrations
above the upper flammable limit / upper explosive limit pose a risk of ignition as
the vapour disperses.
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Ignition (auto-ignition) temperature

7C2.86 The auto-ignition temperature (sometimes called the kindling
the temperature at which the substance will ignite in the
ignition such as a spark or flame. Auto-ignition temperatu

pressure increases or where oxygen concentration in An-analogy can

be given of a diesel-engine powered vehicle wi Mmix of fuel and air is
compressed sufficiently for the diesel to self-igfilte er the vehicle.

7C2.87 Pyrophoric substances such as sil@@gs hos s have low auto-ignition
temperatures.

Vapour density

7C2.88 This refers to the

7C2.89 Vapour pressure is a measure of how easily a liquid evaporates or gives off
vapours. It is displayed using the units of pressure such as Pascals (or kPa) or
sometimes mm Hg or in reference to atmospheric pressure (bar). The higher
the vapour pressure the more vapour will be produced. Vapour pressure is also
temperature dependent with more vapours being produced as temperature
rises. Where the vapours being given off by a liquid pose a hazard (eg flammable
vapours), these can be suppressed by covering the surface. Sheets, beads and
fire-fighting foam are examples of materials that can be used for this purpose.
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7C2.90 The figure above illustrates that for any poolgf |i re is always a small
amount of vapour being given off at the s#fta an equilibrium between
the vapour coming off (arrows up) anghti @ v ing re-absorbed into the

liquid (arrows down). Vapourgcan @& supp@ssgll by covering the surface with a

suitable material.

esslre may require suppression of the vapours
ixed materials (eg sheeting etc) to the surface of
ce area will minimise vapour production. Therefore,

Operatonal key
principle

Boiling P®int

7C2.91 Boiling point is the temperature at which a liquid’s vapour pressure equals
atmospheric pressure and the liquid starts to turn to vapour. Low boiling
point substances tend to be either gases or very volatile liquids at ambient
temperature. Ethers, most alcohols and atmospheric gases such as nitrogen and
oxygen are examples of this.
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7C2.92

7C2.93

7C2.94
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When a material burns (combusts) cal reaction that usually
involves atmospheric oxygen. This g8 of combustion, some of
which may pose particular hazard |th @l drocarbons and many common
materials such as paper, wood a ontain carbon. When burned they
produce oxides of carbon — y and carbon monoxide. If smoke

is produced in a fire, i
monoxide is a toxi
of combustiondil

Ulates — usually of carbon. As carbon
med that all smoke is toxic and products
or asphyxiant.

S ken when the products of combustion are

ly toX¥@ These tend to be produced when the chemical
combustion contain certain elements such as halogens (F,
particularly alkali metals (Li, K, Na) or certain non-metallic
eleme cifically N, S, P, As) in their compound structure. Compounds
containing ¥€se elements are to be found commonly in products such as
detergents, fertilisers and pesticides. If in any doubt as to whether fumes are
likely to contain these species, consult the safety data sheet or seek further
advice from the manufacturer or from a scientific adviser.

Chlorinated hydrocarbons, for example, produce hydrogen chloride fumes when
they decompose at high temperatures (when exposed to a fire or hot surfaces).
If the hydrogen chloride fumes are inhaled by responders, it will lead to the
formation of acid in the lungs which will then affect the working of the lungs and
could lead to more serious health effects such as pulmonary oedema which can
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occur up to 48 hours after exposure and can result in death. Therefore anyone
who is suspected of having breathed in toxic or corrosive fumes should seek
immediate medical attention.

Toxicity

7C2.95 Toxicity is the intrinsic capacity of a chemical agent to affect an organism
adversely.

7C2.96 Toxicity rating is an arbitrary grading of doses or exposure levels causing toxic
effects. The grading can be “highly toxic,” “toxic”, “harmful” and so on, based on
the lethal dose. The most common ratings concern acute toxicity (ie a short-term
but potentially high exposure). Substances can also have chronically toxic effects
(ie from repeat and cumulative exposure over time). The differegces between

7C2.97 and effect on the

7C2.98 A dose is often expressed a ; of a substance entering an organism
(such as a person) and is e i urits such as mg/kg body weight. A dose
threshold is a dose lev Q)Mo observable effect occurs. Thresholds
are thought to ' S, like acute toxic effects; but not for others,
like carcinog@Ric,e sure to radiation. The lethal dose (LD50 or LC50)

is the dogp ¢
icity of the chemical substance. The lower the LD50

cutetoxicity. There is no necessary correlation between acute

NoteThe difference between acute and chronic toxicity. Toxicity is indicated by
the lethal dose, which is measured in relation to body weight. The adverse
effects are therefore minimised by eliminating or reducing the possible dose.

Operatonal key
principle
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Eco-toxicity

7C2.99 Further information on eco-toxicity and how to interpret the various values such
as chemical oxygen demand, biological oxygen demand, bioaccumulation and
persistence can be found in Fire and Rescue Manual (Volume 2. Fire Service
Operations), Environmental Protection.

Dispersal of chemicals in water

Predicting dispersal of chemicals in water

Boiling point Vapour Specific | Solubility | Expected behaviour in water
pressure | gravity

Below ambient | Very high | Any Insoluble
Below ambient | Very high | Below Low or

that of partial

water
Below ambient | Very high | Any High @

¥of the dissolved liquid will
evaporate later.

Above ambient | Any Liquid will float, forming a slick.

Those with significant vapour
pressure will evaporate over
time.

Above ambient | A Low or Liquid will float but will dissolve
partial over time. Those with significant
ter vapour pressure may
simultaneously evaporate.
Above a Y Below High Liquids will rapidly dissolve in
that of water up to the limit (if any) of
water their solubility. Some
evaporation may take place
over time if vapour pressure is
significant.
Above ambient | Any Near that | Insoluble | Difficult to assess. May float on
of water or beneath surface or disperse

through the water column.
Some evaporation may occur
from surface over time if vapour
pressure is significant.
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Predicting dispersal of chemicals in water

Technical considerations

Above ambient | Any Near that | Low or Will behave as above at first

of water partial and eventually dissolve. Some
evaporation may take place
over time.

Above ambient | Any Any High Will rapidly dissolve up to the

limit (if any) of their solubility.
Some evaporation may take
place over time.

Above ambient | Any Above Insoluble | Will sink to the bottom and stay
that of there. May collect in deep water
water pockets.

Above ambient | Any Above Low or Will sink to m and then
that of partial
water

Above ambient | Any Above High issolve up to the
that of their solubility.
water aporation may take
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PART C-3
Transportation, packaging and supply of
hazardous materials

Introduction

7C3.1 This section provides a summary of the information that emergency responders
will need to know regarding the storage, packaging, transportation and supply of
hazardous substances (mostly commonly referred to as dangerous goods in the
regulations that apply to their transportation). It is not intende be a detailed
guidance document on these regulations.

7C3.2  The section is intended to enable the reader to:

presence of

® recognise typical container shapes that would in
' r bethg transported

hazardous materials whether in storage, pa

® recognise containers for specific hazaf@ou terialS whether in storage,
packaging or being transported

e jdentify the basic design 2RalCONGUCtiIO ures, including closures for
storage, packaging and trzpsSigh systems

e oObtain an overview of thd Rackaging and transportation systems

e retrieve and
storage,

etrieved from markings and information for
tation and supply (or use).

guidantCe should be considered when responding to any transport related
emergency incident.

7C3.5  The types of stress that will affect packaging and the transport method are:
e accidental damage
e major stress of a road traffic collision, train crash or air crash
e direct involvement in fire
* heat transfer

e mechanical failure
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e human error.
7C3.6  All of these stressors may well result in one or more of the following:

e damage to the structure of the packaging

e damage to the transport media

e aloss of product

e afire/explosion

e casualties trapped in the immediate vicinity of the hazardous substance
e damage to the environment

e damage to the surrounding area

e damage to the local infrastructure.

7C3.7  As atransport-related incident implies, being away from a ba
no operational plan to fall back on. Therefore the Incident Co
hazardous materials adviser will need to carry out a risk
a response plan suitable and sufficient in the circum

Transportation of dange ds

Regulatory background

7C3.8  The regulatory framework fo port of dangerous goods is agreed
by the UN Sub-Com e Transport of Dangerous Goods.
Its provisions are s@hOult del Regulations (Recommendations on
the Transport QDa ds, commonly known as the ‘orange book’)

dr isited every two years and form the basis of the

ode=specific requirements.

7C3.9 e international transport of dangerous goods by road are
Nations Economic Commission for Europe (UNECE)

own, from its French title, as ADR (Accord dangereux routier). The
text for ea dition of ADR (re-issued every two years) is agreed by a UNECE
committee which usually meets bi-annually in Geneva and the UK is represented
at these meetings by the Department for Transport (DfT), which consults key
dangerous goods interest groups before the UK position on the various agenda
items is decided. Currently, including the UK, there are 46 ‘contracting parties’
to ADR. This Agreement between States has no overall enforcing authority;

in practice checks are carried out by contracting parties and non-compliance

is dealt with by national authorities against offenders in accordance with their
domestic legislation.
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7€3.10 Detailed provisions for the international transport of dangerous goods by rail
are published under the OTIF (Organisation intergouvernementale pour les
Transports Internationaux Ferroviaires) convention in a document known from
its French title, as RID (Reglement International concernant le transport de
marchandises Dangereuses par chemin de fer). OTIF is an intergovernmental
organisation with a mainly European membership that includes the UK. The RID
Committee usually meets annually, at different locations, and the UK is again
represented by DfT. The text of RID is almost identical to that of ADR, varying
only to reflect modal differences.

7C3.41  The EU has adopted the UNECE / OTIF rules in a series of Directives, which
extend the scope of ADR and RID to apply to national as well as intra-
Community transport. A combined Directive for the inland transport of
dangerous goods (covering road, rail and inland waterways) — 2008/68/EC — is

7C3.12 The modal regulations lay out the requirements for ' dangerous
goods for the specific mode of transport. In summ

International

e Restrigte ulatidns published by the International Air Transport
Asg@clatign

vil AViation Organisation Regulations.

‘orange book’ establishes a basic system for the safe transport of
dangerous goods. The system is designed to reduce the risk of serious incidents
involving dangerous goods and the impact of such incidents when they do
occur.

7C3.14 Dangerous goods are substances which meet the criteria for one or more
classes.

7C€3.15 The regulations stipulate that dangerous goods are:

e classified (identified) according to their hazard(s)

e packaged to the required standards
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e marked
e |abelled

e documented.

The regulations also state that relevant personnel should be properly trained.

Classification

7C3.17

7C3.18

7C3.19

7C3.20

200

To accommodate the large number of dangerous goods and the consistent,
rapid development of new substances, the unusual chemical names used to
describe them and the different emergency response for them, the United
Nations Economic and Social Council’s Sub-Committee of Experts on the
Transport of Dangerous Goods (UNSCETDG) devised tests and critega to be

they pose in transport, with the objective of dividing all ¢
dangerous goods into these classes. The system of
keeping in mind the type of containment to be us
characteristics of the substances and respons
appropriate in the event of an accidental r

Classification is a fundamental part e syst ncorporating:

e UN class

e UN packing group

e UN number

irsti*assigned to one of nine hazard classes, known

to their primary hazard. Secondly, an assessment

\ve hazard of a substance within the same class and the

ks assighed to one of three packing groups. Each substance is

a substance identification number which is designed to allow
identification’of the substance in transit. These code numbers are commonly
known as ‘UN numbers’. The UN recommends that UN numbers appear on all
transport documents and are displayed on packages, containers, vehicles, along
with a description of the substance called the proper shipping name.

The nine UN hazard classes are numbered 1 to 9 and sub-divided into divisions
The Regulations also contain rules on identifying the hazards and danger of the
substances. Each class (and sometimes division) is therefore assigned a hazard
symbol.
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The nine classes are:

Class

1 | Explosives
2 | Gases
3 | Flammable liquids
4 | Flammable solids; substances liable to spontaneous combustion; substances
which, on contact with water emit flammable gases
5 | Oxidizing substances and organic peroxides
6 | Toxic and infectious substances
7 | Radioactive material
8 | Corrosive substances
9 | Miscellaneous dangerous substances and articles
7C3.22 The classification of substances by type of ha ped to meet
technical conditions while at the same timegaini terference with existing

United Nations class, divisio

indicate the degree of danger. The ofgj finitions is to establish
which substances are dange®us inw ss, according to their specific

Class 1 Explosi

\ 4

s—11,1.2, 1.3, 1.4, 1.5, 1.6 (1.6 not used in the UK))

Class 2 Gases

Division 2.1 Flammable gases
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Division 2.2 Non-Flammable, compressed gases

Division 2.3 Toxic gas

Class 3 Flammable Liquids

Class 4 Flammable Solids @

Division 4.1 Flam
explosives ‘

S , self ®active substances and solid desensitized

ubstances liable to spontaneous combustion

Division 4.

Division 4.3 Substances which in contact with water emit flammable gases.
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Class 5 Oxidising substances

8

5.1

Division 5.1 Oxidising substances other than organic peroxides

9,

ORGANIC PERDXIDE,

5.2

Division 5.2 Organic peroxides d until 2009)

Class 6 Toxic and infectious substances

cC stances

e material

Category |, Category Il, Category lll and Fissile material (capable of nuclear
explosion)
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Class 8 Corrosive substances

Class 9 Miscellaneous dangerous substances and articles

United Nations packing group

7¢3.23 The UN developed a system to identify substances in a p lass or
division according to the “degree of danger”. This is acking

group’, of which there are three levels
e Packing Group I: Very dangerous
e Packing Group Il: Medium dand K

e Packing Group lll: Minor dangg

7C3.24 Goods are assigned to one , Dased on the crlterla Paoklng group

5.2), infectious su
reacting subst‘ce [ ss 4.1. Instead there are special packaging and

7C3.25 Thei nts for the carriage of dangerous goods require
design type certified by a national competent authority. This

ackaging to ensure its suitability for the carriage of certain

. Such packaging is marked in particular ways, prefixed by the UN
logo and followed by a set of codes which detail the standard of packaging.

UN number

7C€3.26 Once a product has been assigned to an appropriate hazard class and packing
group, a UN number can be selected. The UN number is a means of identifying
a chemical substance or an article containing a chemical. A list of UN numbers
can be found in the current version of the dangerous goods emergency action
code list at:

http://the-ncec.com/resources/
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7€3.27 In addition, several other organisations publish lists of additional numbers for use
in their countries, or by a particular mode of transport:

e UK 7000 series’, which included numbers for wastes, hot liquids, and several
chemicals are not included specifically in the UN list and have not been used
for some time

e 8000 series, published by International Air Transport Association includes
entries for some additional substances and articles which are to be
transported by air

e North American 9000 series also contains many additional numbers for
substances and articles not otherwise classified for transport.

7c3.28 UN numbers also divide into two types:

1.  Single substance numbers for pure chemicals — for
transporting a chemical substance in its pure for
mixtures including those substance where the pringi ards of, and
emergency response actions to, such a mixt
from those of the pure substance.

2. Generic or not otherwise specifig r use in the transport
of pure substances not specificgll in the UN list and for
mixtures of substancegwhic ria of that number.

Proper shipping nam

7C3.29 The name immegli | N number is the ‘proper shipping name’
and is the ong th uoted on packages, tanks and in documentation.
Even when t e is known by more than one name it is the proper
ippi ? lways be used. Examples include UN 1035 Ethane
liquid, not otherwise specified.

e another, using a barrier or intervening space. Chemicals must be
segregated when either stored or transported to reduce the likelihood of them
mixing if an accident occurs. This is an essential element of the safe system of
work designed to prevent fires, explosions and the release of harmful gases etc.
The rules for sea transport (ie international maritime dangerous goods code) are
stricter than for road or rail.

7€3.31 The regulations contain segregation tables that can be referenced to see if
two materials can be transported together or if conditions apply if they are
transported in the same shipment. These tables can be a useful guide for
establishing some common incompatibilities or where additional hazards will
result from chemicals mixing, eg a flammable material and an oxidising agent,
which could result in a fire if mixed.
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Documentation

7C3.32

7C3.33

7C3.34

7C3.35

There are slightly different rules for each mode of transport on the
documentation that must accompany consignments of dangerous goods that
describes the load. However, they are all based on the same principles. These
documents are a very valuable means of identifying the load and hence obtaining
hazard information that can be used to develop the incident response plan.

The documentation should contain the following information for each dangerous
substance, material or article being carried:

e United Nations number preceded by the letters ‘UN’

e Proper shipping name supplemented, when applicable with the technical
name in brackets

e Packing group for the substance preceded by the letters ‘PG, @g P or
the initials corresponding to the words ‘packing group’ for

e Total quantity of dangerous goods for different UN nu
shipping name or, packing group (shown as by volume weight) as
appropriate)

e Number and a description of the packages @he icable

e For dangerous goods in machin

ipm total quantity of

ry or
e Name and address of the cong it was sent from)

possible (eg multi- words ‘delivery sale’ may be shown instead.

There are spe@l DI OVS| explosives (Class 1) and radioactive material

n fo f transport document likely to be encountered is the
ote accompanying the movement of dangerous goods by
val of product specific instructions in writing for the driver
nown and referred to as Tremcards ®) from July 2009, which
means of identifying the load by emergency responders, the
dangerous goods note is the main means of identifying the contents of a vehicle
carrying packaged dangerous goods.

Road transportation

Packaged goods transport labelling

7C3.36

206

There are different regimes used to placard and label dangerous goods
transported in ‘packages’.
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7€3.37 Following classification, the manufacturer or importer will be able to produce
an appropriate label for the substance. For transport purposes, this label will
include:

e the designation of the product or proper shipping name
e the UN number

e and appropriate hazard warning symbols.

7C3.38 The designation of the goods is the proper shipping name for the goods. This is
the official description listed in the regulations for a particular UN number.

7€3.39 If a product is not specifically listed in the Regulations, or the hazardous
properties and emergency response procedures for a solution or mixture do
differ significantly from those of the pure substance, then one gf the generic not

substances which caused the product to be classi
not more than two ingredients are named, eg, able liquid, toxic,
not otherwise specified (gasoline and carbQastetr
Metal alkyl, not otherwise specified (trimg#fy| gl

Example transport label

7C3.40 Thereare different requirements for the labelling of products for supply and use,
which are covered later in this chapter. However, for some containers the labels
for transport and supply can be combined.
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7C3.41

7C3.42

7C3.43

7C3.44

7C3.45
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A combined label for transport and supply

, consisting
into an outer box

Packaged goods are usually transported in a combi
of inner packages of a size intended for supply
convenient for transport.

Packages for transport of hazardogg go are r to be fit for purpose,
and be tested and marked with a UN@ym 0 show this.

For example: 4G/Y25/S/03/GB/H

The inner package wi fOrSBIPDly purposes, while the outer package
will be labelled for garri he regulations for transport and supply of
hazardous go@s C t hazards, the labels that have to be provided on
each layer e a different for each purpose.

This me fusion, particularly where the inner containers of a
elled as toxic, because of their potential to cause adverse
exposure, while the outer containers may not be labelled at

Further details of the labelling systems for supply (usage) of chemicals are given
later in this part.

Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

Combination package

Road transport regulations

7C3.46 The regulations concerning the carriage of da OUSIgO y road apply from
when the goods are being loaded on to a \aiai y are removed, or in
some cases, until any receptacle contai erous goods and/or the vehicle
itself has been cleaned to a set stan e is no risk from the original
product.

7C3.47 Duties are placed on differe
for carriage, vehicle operatogg gNd others such as those involved
in the design ang co i cles. Many of the requirements in the

gislation only apply above certain quantity thresholds.
er the dangerous goods are being carried in packages,
consignor of a load has the duty of classifying the

ods in accordance with strict guidance and correctly packaging

7C3.48

7C3.49 esponsibility for the safe carriage of these goods passes to the operator
of the vehicle, there are further important requirements the consignor needs to
fulfil:

e provide the operator with information

e ensure that the rest of the ‘transport chain’ — from the operator to the vehicle
carrying the goods to the driver and the person who finally receives the
consignment (the consignee) — has the necessary information to enable them
to:

— identify what is being carried and the hazards the goods pose
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— ensure appropriate precautions are taken to prevent, as far as possible,
any risk to the health and safety of anyone who might be affected by the
carriage of the goods

— respond quickly and effectively in the event of an accident involving the
carriage of dangerous goods and, in particular, provide the information to
the emergency services so that they can act appropriately.

Marking of packaged goods vehicles

7€3.50 Vehicles that are used to transport dangerous goods in packages and which are

within the scope of the regulations are required to display plain orange placards
at both the front and rear. While this is an indication that the vehicle is carrying
dangerous goods, it gives no indication of the nature of those goods. Further
information regarding the load would need to be found on the drivg
schedule, dangerous goods note or on the packages themselva

Vehicle carrying packaged dangerous goods

Voluntary malki ckaged goods vehicles

7C3.51

7C3.52

210

There are ¢
the U

0 les of voluntary vehicle marking schemes in
tra rt carriers of dangerous goods, with the agreement
afety®Executive, the Police Carriage of Dangerous Goods
nd the Department for Transport.

The Hazchem Network is a group of member carriers that use a central hub
depot and satellite depots to transport packaged dangerous goods on pallets.
An initiative was started in 2007 called the Hazchem Emergency Response
Service to put a decal on the rear of its member vehicles displaying the name of
the scheme and a contact emergency telephone number. The telephone number
can be used to access emergency advice, to potentially access details of what
the vehicle is carrying (if the registration number is known) and to access clean-
up arrangements already put in place.
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Hazchem Emergency Response Service (HERS) Decal used by the
Hazchem Network palletised dangerous goods carriers in the UK

DHL Hazchem Emergency Response Service
7€3.53 This HERS scheme was then adapted for use by DHL, a
packaged dangerous goods, in May 2010. A similar de
would be displayed on the back and sides of the vl

vehicles in the DHL fleet. The decal would be u o 'Transit’ style vehicles.
These vehicles are sometimes used to ¢ i0ac aterials but the HERS

decals are used when the vehicles are, c@liryi ged dangerous goods but
not radioactive materials.

vehicle is carrying dangerous goods of
cted to the requirements of the ADR
e is carrying goods that fall under the
7, or the vehicle is not carrying dangerous
il Nnot be displayed.

7C3.54 These decals will only be disp

4

Hazc. = m. nerg - y Response Service (HERS) Decal used by some
"HL ve ‘icles rhile carrying dangerous goods in the UK
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Type of vehicle used by DHL to transport packaged dangerous goods

in the UK. The Class 7 and Radsafe labels would be replaced by the
above Decal (the packaged goods will not be Class 7)

The placarding of road tankers and {a tainers

7€3.55 Although the UK is a signatory to the internation n road transport
movements (ADR) there are different requirem placarding of tankers
and tank containers for purely domestic joheys chem). These do

not apply to international moveme
completing their journey in the UK

ds either starting or

7¢3.56 While each system is described | ) in this chapter, the table below

Road tanke: plz .

UK Hazchem placard ADR placard
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Tankers and tank container placarding

Information UK Hazchem ADR

UN number Yes Yes
Hazard symbol Yes Yes
Emergency action code Yes

Emergency telephone number Yes

Hazard identification number Yes

UK Hazchem hazard warning panel

7€3.57 UK Hazchem hazard warning panel or placard used in the U

7c3.58 UK Hazchem is not the ADR hazard identification numb own as the

hazard identification number details the natur
goods as opposed to the actions to be ta

resented by the
g with them.

7C3.59 The top-left section of the Hazchem
which advises the Fire and Re i actions to take if there is an

The lower-left section gives
advice is needed. The warn
class the load pggse
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Emergency action code

7C3.60 On arrival at an incident, emergency responders have to make very quick
decisions, the consequences of which will determine the success or otherwise
of the operations carried out. However, information gathering is time consuming
and it is therefore often necessary for responders to act only on the information
immediately available.

7C3.61 The emergency action code (also known as the Hazchem code) is designed to
cover the first vital step and gives an immediate indication of any actions that
could be taken should it be necessary without the use of reference materials or
expert advice.

7C€3.62 Once any immediate action has been taken to save life, protect the environment
and prevent the incident escalating, the next phase can be taken wisia will
involve more detailed information from the operator or driver, the

7C3.63 There is more information on emergency action codes in
the Dangerous Goods Emergency Action Code List
explained as follows:

Emergency action codes

7C3.64 The firefighting extinguishing medium is determined by reference to the first
character of the emergency action code as follows:

1. denotes coarse water spray
2. denotes fine water spray

3. denotes normal foam ie protein based foam that is not alcohol resistant
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4. denotes dry agent — water MUST NOT be allowed to come into contact
with substance.

7€3.65 Where the second character of the emergency action code is S, T, Y or Z
normal firefighting clothing is appropriate, ie self-contained open circuit positive
pressure compressed air breathing apparatus conforming to BS EN 137
worn in combination with fire kit conforming to BS EN 469, firefighters’ gloves
conforming to BS EN 659 and firefighters’ boots.

7C3.66 \Where the second character of the emergency action code is P, R, W or X
liquid-tight chemical protective clothing conforming to BS 8428, in combination
with breathing apparatus specified in paragraph shall be used.

7€3.67 An ‘E’ following the first two characters of an emergency action code indicates
that there may be a public safety hazard outside the immediatgarea of the
incident and that the following actions should be considere

e People should be warned to stay indoors with all do
preferably in rooms upstairs and facing away fr

indows closed,

e [gnition sources should be eliminated and opped

on-essential personnel
should be instructed to move at legst away from the incident

e Police and Fire and Resc JOmmanders should consult
each other and with a prodL} or with a source of product expertise

e The possible need for s gvacuation should be considered, but it
should be rerpemb 5t cases it will be safer to remain in a
building than

7¢3.68 Where tl‘e tion code contains a P, S, W or Y there is a danger that

ntly or explosively reactive or: there could be

or ex@losive decomposition of the material involved, including ignition

ignition of a flammable gas or vapour cloud (this danger exists for all
able gases and liquids with a flash point below 60°C)

e the rapid acceleration of combustion due to the involvement of an oxidiser

e a reaction with water which is itself violent, and may also evolve flalmmable
gases.

7C3.69 In some cases, a higher level of personal protection is required than the one
indicated on the emergency action code displayed on a vehicle or tank. In the
list of emergency action codes, this is indicated by the presence of an additional
personal protection code of A or B in Column 4 of the emergency action code
list. This information also appears on the Chemdata and CIRRUS database
entries for the material.
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Code letter A: Indicates that fire kit (to the specified standards as indicated
in the emergency action code list) should be worn in combination with gas-
tight chemical protective clothing (again as specified). The fire kit is intended
to protect against one or more of the following additional hazards which are
indicated in the emergency action code list by the appropriate character(s) in
brackets, following the ‘A, as shown below:

(c)  Liquefied gas with a boiling point below -20°C

(fg) Flammable gas

(fy  Flammable liquid

(cf)  Liquefied flammable gas with a boiling point below -20°C
(h)  The substance may be carried above 100°C

(co) Oxidising gas with a boiling point below -20°C

() The substance may have a particularly deleterious
protective clothing

An additional personal protection code letter B [gfhegi e chemical

ADR Hazard identificati rs (HIN) or Kemler

Code

7C3.72

7C3.73

216

The hazard identifigati ber sists of two or three figures indicating the
following haza@s:

FlamMability of liquids (vapours) and gases or self-heating liquid

lammability of solids or self-heating solid

Oxidizing (fire-intensifying) effect

4

5

6 Toxicity
7 Radioactivity
8

9

Corrosivity

Risk of spontaneous violent reaction

Duplicating of a figure (eg 55) indicates an intensification of that particular
hazard.

Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

7¢3.74 Where the hazard associated with a substance can be adequately indicated by a
single figure, this is followed by a zero.

7¢3.75 If a hazard identification number is prefixed by letter X', this indicates that the
substance will react dangerously with water.

7C€3.76 The hazard identification number combinations have following meanings:

(* Water not to be used except by approval of experts)

Hazard identification numbers

Number | Meaning

20 Asphyxiant gas or gas with no subsidiary risk

22 Refrigerated liquefied gas, asphyxiant

223 Refrigerated liquefied gas, flammable

225 Refrigerated liquefied gas, oxidising (fire int

23 Flammable gas
238
239
25
26
263
265
268

28‘

Gas, flammable corrosive

30 FI able liquid (flash-point between 23°C and 60°C inclusive)
or flammable liquid or solid in the molten state with a flash point

bove 60°C, heated to a temperature equal to or above its flash
point, or self-heating liquid

Flammable liquid which reacts with water, emitting flammable
gases

X323 Flammable liquid which reacts dangerously with water, emitting
flammable gases

33 Highly flammable liquid (flash-point below 23°C)

333 Pyrophoric liquid

X333 Pyrophoric liquid, which reacts dangerously with water*

336 Highly flammable liquid, toxic

338 Highly flammable liquid, corrosive
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Hazard identification numbers

Number | Meaning

X338 Highly flammable liquid, corrosive, which reacts dangerously with
water*

339 Highly flammable liquid which can spontaneously lead to violent
reaction

36 Flammable liquid (flash-point between 23°C and 60°C inclusive),
slightly toxic or self-heating liquid toxic

362 Flammable liquid, toxic, which reacts with water, emitting
flammable gases

X362 Flammable liquid, toxic, which reacts dangerously with water,
emitting flammable gases*

368 Flammable liquid, toxic, corrosive

38 Flammable liquid (flash-point between 23°C and

382 Flammable liquid, corrosive, which rea
flammable gases

X382 Flammable liquid, corrosive,
emitting flammable gases*

r gerously with water,

39 Flammable liquid, whic[\8& taneously lead to violent

40 e substance, or self-heating

423 ater, emitting flammable gas, or
jch reacts with water, emitting flammable
ing solid which reacts with water, emitting

ases”

hich reacts dangerously with water, emitting flammable
or flammable solid which reacts dangerously with water,
emitting flammable gases, or self-heating solid which reacts
angerously with water, emitting flammable gases”

43 Spontaneously flammable (pyrophoric) solid

X432 Spontaneously flammable (pyrophoric) solid which reacts
dangerously with water, emitting flammable gases*

44 Flammable solid, in the molten state at an elevated temperature

446 Flammable solid, toxic in the molten state, at an elevated
temperature

46 Flammable or self-heating solid, toxic

462 Toxic solid which reacts with water, emitting flammable gases
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Hazard identification numbers

Number | Meaning

X462 Solid which reacts dangerously with water, emitting toxic gases*
48 Flammable or self-heating solid, corrosive

482 Corrosive solid which reacts with water, emitting corrosive gases

X482 Solid which reacts dangerously with water, emitting corrosive

gases”*

50 Oxidising (fire-intensifying) substance

539 Flammable organic peroxide
55 Strongly oxidising (fire-intensifying) substance

556 Strongly oxidising (fire-intensifying) substance,

558 Strongly oxidising (fire-intensifying) substancé

559 Strongly oxidising (fire-intensifying) substa

spontaneously lead to violent reactio

To ubstance, flammable (flash-point between 23°C and 60°C
inclusive), corrosive

oxic substance, flammabile (flash-point not above 60°C inclusive),
which can spontaneously lead to violent reaction

64 Toxic solid, flammable or self-heating

642 Toxic solid, which reacts with water, emitting flammable gases

65 Toxic substance, oxidising (fire-intensifying)

66 Highly toxic substance

663 Highly toxic substance, flammable (flash-point not above 60°C
inclusive)

664 Highly Toxic substance, flammable or self-heating

665 Highly toxic substance, oxidising (fire-intensifying)
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Hazard identification numbers

Number | Meaning
668 Highly toxic substance, corrosive
669 Highly toxic substance which can spontaneously lead to a violent
reaction
68 Toxic substance, corrosive
69 Toxic or slightly toxic substance, which can spontaneously lead to
a violent reaction
70 Radioactive material
78 Radioactive material, corrosive
80 Corrosive or slightly corrosive substance
X80 Corrosive or slightly corrosive substance, which re
dangerously with water*
823 Corrosive liquid which reacts with water, e
83 Corrosive or slightly corrosive substan ash-point

between 23°C and 60°C inclusive)

sive solid which reacts with water, emitting flammable gases

ve or slightly corrosive substance, oxidising (fire-
intensifying)

856 Corrosive or slightly corrosive substance, oxidising (fire-
intensifying) and toxic

86 Corrosive or slightly corrosive substance, toxic

88 Highly corrosive substance

X88 Highly corrosive substance, which reacts dangerously with water*

883 Highly corrosive substance, flammable (flash-point between 23°C
and 60°C inclusive)

884 Highly corrosive solid, flammable or self-heating

885 Highly corrosive substance, oxidising (fire-intensifying)
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Hazard identification numbers

Number | Meaning

886 Highly corrosive substance, toxic
X886 Highly corrosive substance, toxic which reacts dangerously with
water*
89 Corrosive or slightly corrosive substance, which can
spontaneously lead to a violent reaction
90 Environmentally hazardous substance; miscellaneous dangerous
substances
99 Miscellaneous dangerous substance carried at an elevated
temperature

UK ‘bulk’ vehicle placarding

Single bulk load

ows the signage for a bulk single load (in excess of three
The detailed signage will be on the sides and rear of the vehicle.

Sun._ ‘load in packages
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7C3.78 The above figure shows signage for a vehicle carrying single load dangerous
goods in packages. The side of the vehicle will have the standard warning
symbols, according to the hazards posed by the load. The primary hazard is
always the first symbol sign on the left.

UK tank and tank container placarding

Single load tanker

7C3.79 The above figure shows a single lo
key information.

friations in showing the

Multi load tanker

7C3.80 The above figure shows the signage for a multi load tanker. The main placard
will state multi load but the hazard symbol(s) will show the hazard(s) of the load.
Each individual compartment to the tanker will have its own sign giving the UN
number for the substance and the hazard symbol denoting its specific hazard.
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European ADR vehicle ‘bulk’ placarding

Single bulk load showing ADR markings for a bulk single load

7C3.81 For vehicles carrying only one substance, as shown above the identification
numbers can be shown on the orange plates at the front and rear of the vehicle.
Hazard warning symbols are located on each side of the vehicle and at the rear
(as indicated).
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Bulk load tanker

Tank container

7€3.83 Vehicles carfing tank containers must display orange plates on each side of
the tank, or tank compartments, giving hazard and substance identification
numbers. A blank plate is displayed at the front and rear. Hazard warning
symbols are located on each side of the compartment adjacent to each ADR
placard.

7C3.84 Tank containers must have the identification numbers on the tank itself, to remain
in sight when the tank is offloaded from the vehicle.
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Elevated temperature marking

7C¢3.85 Tank-vehicles, tank-containers, portable tanks, special vehicles or containers
or especially equipped vehicles or containers carrying elevated temperature
substances are required under ADR to display an elevated temperature mark
(shown below) on both sides and at the rear for vehicles, and on both sides and
at each end for containers, tank-containers and portable tanks.

Mark for elevated temperature substances

Environmentally hazardous subst

7€3.86 \When required to be displayed in accordance @i ns of ADR

— containers, tank-containers, portable tansspa i
environmentally hazardous substances rfieeti )c specific criteria shall be
marked with the environmentally hazg

Mark for environmentallv ... *do. substances

Sygticyo g of petrol and distillate fuels

oading is the terminology used to describe the practice of loading a
distillate fuel eg diesel or gas oil, into a tank compartment which has previously
contained petrol. Switch loading can also be practiced between petrol and
kerosene but this practice is normally discouraged because of the risk of residual
petrol (liquid or vapour) lowering the flash point of the kerosene.

7€3.88 In the UK the practice of switch loading road tankers is very common with
perhaps as many as 95 per cent of petrol/distillate fuel tankers undertaking
it in order to minimise unnecessary journeys eg by discharging one load and
returning without another. Compartments of tankers which have been switch
loaded will not only contain the liquid distillate product but also an amount of
petrol vapour remaining from the previous load/loads.
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7C3.90

7C3.91

7C3.92

7C3.93

7C3.94

7C3.95

7C3.96

226

This document was withdrawn on 9 June 2026

Road tankers that transport petrol are designed and constructed for bottom
loading with vapour recovery and in addition to the compartment ullage spaces,
petrol vapour will be retained in the associated vapour manifold and pipework,
together with small amounts of petrol in other associated pieces of equipment.

Distillate fuels have a greater density than petrol and in many cases a nominal
‘full load’ of distillate will require a tanker to run with an empty or partially
filled compartment, to ensure that the vehicle does not exceed its maximum
authorised mass on the road.

Large volumes of petrol vapour will be retained in the empty and/or partially filled
compartments of a tanker carrying distillates in which petrol has been previously
loaded. Even in compartments not previously loaded with petrol there is a risk
that vapour will be present, due to the inter-compartment connection afforded by
the vapour manifold and the vapour transfer valves, all of which ar during
the bottom loading process. It is possible that a tanker may arri

Where a mixed load of liquid products comprises petrol,
aviation fuels the tanker will be marked with the UN

there are no specific provisions for markin

substance with the residual vapousf a uct Qreater hazard (lower
flashpoint) is undertaken even thou iS present a similar hazard to that of
an empty uncleaned tanker.

Under the current regulatio 0 nt that was previously filled with

petrol and then refilled d subsequently emptied of the diesel would
have to be marke diesel ™o reflect the last load in the uncleaned tank,
but in fact ¢ i rol vapour.

niSEd by the petroleum industry and as a result it has
d praetice in the UK for road tanker operators to retain the
1203) on tankers for a number of full loads of diesel or gas

Fire and Rescue Services should be aware that, when dealing with incidents
involving petrol/distillate tankers, any of the tank compartments may contain
mixtures of distillate and petrol vapour. Therefore, all the tanks should be treated
as if they contained petrol vapour until information to the contrary is obtained.

This also means that tanks may contain diesel/gas oil as the main load but still
marked as petrol to better reflect the greater danger from any residual petrol
vapours.

Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

7€3.97 The emergency action code for all such tankers should therefore be taken to be
3YE (indicating a possible public safety hazard beyond the immediate area of the
incident) even though the emergency action code for the distillates will be 3Y and
some tankers may still be marked as such.

7C3.98 As there are no movements of petrol/distillate tankers to and from Europe this
will not be an issue for non UK registered tankers ie those marked with ADR
hazard identification numbers.

Supply labelling of chemicals

7C3.99 Chemicals (Hazard Information and Packaging for Supply) Regulations 2009
is the law that applies to suppliers of dangerous chemicals. Its purpose is to
protect people and the environment from the effects of those

requiring suppliers to provide information about the danger ackage
them safely.
7€3.100 The Chemicals (Hazard Information and Packagin ulations 2009

requires the supplier of a dangerous chemical tQ:

e identify the hazards (dangers) of the ¢ ) nown as
‘classification’;

e give information about thegghaz to th omers. Suppliers usually
provide this information on a e itself (eg a label); and

e package the chemical s

7¢3.101 NOTE: Safety er covered by the Chemicals (Hazard
Information apd Supply) Regulations 2009. The laws that require a
Safety Dagta rovided have been transferred to the European REACH
Regulaki

=

7C3.102 an king a chemical available to another person. Manufacturers,
stribUtors, wholesalers and retailers are all examples of suppliers.

hemicdls (Hazard Information and Packaging for Supply) Regulations 2009
88 {0 most chemicals but not all. The details of the scope are set out in the
regulations. Some chemicals, such as cosmetics and medicines, are outside the
scope and have their own specific laws.

7C3.104 The Chemicals (Hazard Information and Packaging for Supply) Regulations 2009
will gradually be replaced by the European Regulation on Classification, Labelling
and Packaging of Substances and Mixtures.

7€3.105 Supply labelling differs from transport labelling in that different danger symbols
are used and different criteria are used to assign the risks. Therefore, something
classified as ‘toxic’ (Class 6.1) for transport may only be classified as ‘harmful’ for
supply. Equally, something classed as ‘toxic’ (skull and cross-bones) for supply,
such as a carcinogenic substance, may not be classified as hazardous for
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transport at all. Equally, a particular substance may have different classifications
for each system. Solvents may be classed as ‘flammable’ (Class 3) for transport,
but ‘harmful’ or ‘toxic’ (equating to class 6.1) for supply.

7C3.106 The reasons for this are the different types of risk exhibited in different situations.
The end user, dealing with small quantities on a frequent basis over long time-
periods, is at greater risk from any harmful/toxic effects due to contact with
the product than from its flammable characteristics. The emergency services,
however, will be dealing with a “one-off” situation which is not supposed
to happen, potentially involving large quantities of the product, where the
flammability hazard far outweighs the longer-term effects of contact with the
product.

Supply labels

7C3.107 Supply labels may also provide advice for the consumer for t use e
product. Such information might include (UK/EU Example):
e Name, address and telephone number of person resp supplying

the substance or preparation
e Name of the substance or preparation

e |ndication(s) of danger and warning s ol(s)

e Risk and safety phrases
e EC number (for substances)

ure chemicals).

Typical pach .ge . “tran. nortlabels
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REACH - registration, evaluation, authorisation and
restriction of chemicals regulations

7C3.108 The registration, evaluation, authorisation and restriction of chemicals regulations
(REACH); an EU regulatory framework for chemicals came into force on 1 June
2007. The aim of REACH is to improve the protection of human health and the
environment. REACH puts greater responsibility onto industry to manage the
risks from chemicals and to provide safety information that will be passed down
the supply chain.

7C3.109 REACH will require a registration, over a period of 11 years, of some 30,000
chemical substances. The registration process requires anyone manufacturing
in, or importing into the EU, more than one tonne per year of these substances
to generate data for all chemicals produced or imported, whe on their own

7C3.110 ' ces where there
i stem for the use
ances that cause

ly to Safer alternatives where a suitable

horisation need to include an analysis
here a suitable alternative exists. Current
use restrictions will reggi 3 thaRFACH system.

Globally Her

7c3.111 TheR ula s currently written around the current classification and

' temS@ilich is set out in 67/548/EEC and implemented in the UK
hemicals Hazard Information and Packaging for Supply Regulations
r, the EU is committed to introducing the Globally Harmonised
of classification and labelling of chemicals.

| System

7C3.112 The Globally Harmonised System is being progressively implemented worldwide.
In the EU, a timetable for implementation has been issued and the deadline for
substance reclassification was 1 December 2010 and for mixtures 1 June 2015.

7€3.113 The Classification Labelling and Packaging Regulation No 1272/2008 that
implements the Globally Harmonised System for classification in Europe will
result in a major overhaul of hazard communication for safety data sheets and
labelling for supply. Therefore, over the next few years, we will be faced with a
dual system as some labels and safety data sheets change and others do not
and the key message for this confusing transition period is that those supplying
chemicals attempt to make the communication of hazards and risk management
as clear as possible to users and to emergency responders.
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To ensure that hazard classifications (and consequent labelling) of all substances
manufactured in or imported into the EU are transparent, industry are required

to submit a notification of the hazard classification to the European Chemicals
Agency at the latest by 1 December 2010 unless already submitted as part of a
registration. The Agency will then include this information in a classification and
labelling inventory in the form of a database accessible via the internet.

The Globally Harmonised System introduces a set of harmonised criteria for the
classification of chemicals. Many of these criteria are familiar to those working
under the current EU system, although in many cases the actual values used

to define the hazard category will differ. There are also a number of additional
hazard categories for some criteria that indicate a lower degree of hazard. These
may be implemented on an optional basis and it is expected that some countries
will include them in their new regulations while others will not.

The system for classifying mixtures (preparations) will also changglfand is
expected to result in a significant increase in the number of mgtureg,that a
classified as hazardous.

The content of labels will also change significantly. U
Harmonised System, the familiar rectangular ora

a set of pictograms which are diamond shapedgifike ansport symbols, but
with the symbols in black on a white backg@u border. The EU
Indications of Danger is replaced w@if si e R & S phrases are
replaced with hazard statements and€ ionary statements.

gonised System and the existing
labelling systems. Exa monised System compliant labels are
also given.

Physio-ct. mic 'ha. *d murkings under the Globally Harmonised
System anc *he « ‘sting shemicals Hazard Information and Packaging
for £ _ ~ly R wlati. s 2009 (CHIP) system

loba WE Xisti Hazards
O

Explosive
Self reactive

Organic peroxide
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Physio-chemical hazard markings under the Globally Harmonised

System and the existing Chemicals Hazard Information and Packaging
for Supply Regulations 2009 (CHIP) system

Globally Existing Hazards
Harmonised symbol

System

symbol

Flammable gases self-reactive
Flammable liquids pyrophoric

Flammable solids self-heating

Flammable aerosols

Contact with water, emi ganic
peroxides flammable

Oxidizing gases

rrosive to metals

Acute toxicity
Very toxic (fatal)

Toxic

Corrosive (causes severe skin burns and
eye damage)

Serious eye damage
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Physio-chemical hazard markings under the Globally Harmonised

System and the existing Chemicals Hazard Information and Packaging
for Supply Regulations 2009 (CHIP) system

Globally Existing Hazards
Harmonised symbol

System

symbol

Respiratory sensitiser
Mutagen

Carcinogen

Reproductive toxicity
Systemic target organ toxicity

Aspiration hazard

Acute toxicity

Harmful

OUS eVe irritation,
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Comparison of Globally Harmonised System and Chemicals Hazard

Information and Packaging for Supply Regulations 2009 (CHIP)

labeling advice

Existing Chemicals Hazard
Information and Packaging for
Supply Regulations 2009 (CHIP)
labelling system

Globally Harmonised System
labelling

Risk phrases
Highly flammable
Very toxic by inhalation

Causes burns

Hazard statements
Highly flammable liquid and vapour
Fatal if inhaled

Causes severe skin burns and eye
damage

Safety phrases
Keep container tightly closed
Avoid contact with skin and eyes

Wear suitable protective clothing

Example of Globally Hat ‘onise

chemical pro‘ucts

Precautionar,

Jystem compliant supply labels on
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Example of Globally Harmonised System compliant combined
transport and supply label

Rail transportation

7€3.119 All of the classes of hazardous subt
The carriage of dangerous goods (£
guidance coming from HS (G) 16
Involved in the Carriage of D,

e ca on the UK rail network.
ly to rail transport, with detailed
e for Rail Operators and Others

7C3.120 i of the regulations are:

o i erialShese have their own regulations, RAMRail.!

7C3.121 ire that sufficient information is supplied with the load to

Il involved with the transportation process can:

e identify what is being carried
e be aware of the potential hazards

e in the case of the Fire and Rescue Service, respond quickly and efficiently.

7€3.122 The information is supplied to the train operator and the rail infrastructure
controller, therefore if there is an incident and the information cannot be obtained
from the train driver, it can be obtained from the operator. The information given
includes:

1 Packaging Labelling and Carriage of Radioactive Material by Rail Regulations HSE.gov.uk
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e designation and classification of the dangerous goods
e UN number

e packaging group

e compatibility and division for explosives

e consignor and consignee details

e gspecialist advice

e mass and volume for:

the package

the tank, tank container, or tank wagon

bulk load in container or wagon

the total consignment.

7C3.123 The containers, tank container tank wagons and wagon
signage as to its contents using the UK Hazchem s
the RID marking provisions for international jo
for road vehicles), as shown above.

ust@isplay relevant
UK only journeys or
irror those of ADR

Total Operations Proa

7C3.124 The Total Operations Proce
which enables Network Rai
availability of evegy rai '
information of th s that are being hauled.

OPS) is a computerised system
onstant check on the position and

7C3.125 |t consisgpof

epots throughout the country. The system is based on
at Bfandford House, Marylebone in London, which is linked to
freight offices throughout Network Rail.

ntrol centres, details are fed into the computer with all the wagon
ight details, loaded or unloaded, freight train movements and type of
nveyed. On request from an Incident Commander via Fire Service
Control a Network Rail control office can obtain any specific information from the
system, on any wagon or freight train and its cargo.

7€3.127 Each wagon is clearly marked with an individual identification number on the side
of each wagon. This number will be recorded on the TOPS computer to enable
information on the load to be readily made available for operational staff in the
event of an incident.
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Location of identification numbers and hazard warning plates on
wagon

Additional tank wagon identification sgheNe

7C3.129

7C3.130

236

dentified by
uefied petroleum

In addition to the labelling, all wag ing dangerous goods will have a
‘Network Rail Danger played on each side of the wagon.
This label indicates,the ance being carried and the principal hazard
encountered. Cont re halled by rail are exempt from being labelled in
The e the label consists of a six digit number. The first four
numb bstaFfice identification number for the substance carried

and compatibility group in the case of explosives. The

from which specialist assistance can be requested in the event of an emergency.
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Example of tank wagon designed to carry liquefied petroleum gas

Information available from the rail velg cre

7C3.131 Information on the specific details of each wagon & tails*of their

individual loads is held by the rail vehicle crew.
as the ‘consist’. Information found on the ° ' tain the following
information:

e position of every wagon frgm frgelfto re
e train identity number

¢ locomotive identity num

® wagon num

* dangerou erge codes

rp peCRlist advice contact code.

7C3.132 ad le for the Incident Commander, to obtain the consist as
ide imMmediate information on the type of loads being carried and
guidance on a course of action to follow until further information

red either from TOPS or from a designated specialist advisor.

Guidance manual for accepted and regulated
materials to be transported

7€3.133 Network Rail has established conditions under which they are prepared
to accept dangerous goods detailed in their List of Dangerous Goods and
Conditions of Acceptance. This is a working manual for all Network Rail staff
commonly known as the ‘pink pages’ which sets out the specific instructions to
staff on the handling of dangerous materials.
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7C3.134 [t contains guidance on the action necessary in emergencies, explains how
to obtain specialist assistance, and requires staff to summon emergency
assistance when an incident occurs. It also includes illustrations of the labels
used on packages of dangerous substances and on the wagons containing
them.

7€3.135 All train crews should be aware of all goods carried, especially those of a
hazardous nature and should ensure that compliance with the regulations is
made, in respect to the quantity, labelling and method of transportation and to
initiate emergency measures if required.

Conveyance of explosives by rail

Wagon labelling
7C3.136 The wagon label for explosives (both commercially and military) r

code begins with the characters 1.1D would indicate an
Division 1.1, compatibility group D, (ie an explosive p
hazard).

Wagon label - explosives

7C3.137
Standard h identifies the requirements for the acceptance and carriage by
rail of explosives on Network Rail) and the total amount to be conveyed on any
one train is limited to 36.25 tonnes.

7C3.138 Military explosives are covered by the Conveyance by Rail of Military Explosives
Regulations 1977. The weight limits for military explosives, and for mixed
commercial and military loads are given in GO/RT3053.

7€3.139 To summarise no more than 20 tonnes of explosives per wagon or container can
be carried with a net amount of the same explosives. It is permissible to convey
several groups of explosives on the same train but subject to a separation
distance of 80 metres and a limitation of 40 tonnes per group. This is applicable
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to groups within Hazard Division 1.1 and combined with 1.3 and/or 1.5. For
groups within 1.3 and 1.5 either separately or together the separation distance
reduces to 40 metres and the limit per group increases to 120 tonnes.

Tank wagons held in sidings

7€3.140 Railway wagons laden with explosives in transit are occasionally parked
overnight in railway sidings and to this effect the working manual for rail staff
is quite specific in detailing the responsibilities to staff where explosives are
concerned. The manual places personal responsibility upon the supervisor
for ensuring that any wagon of explosives standing in the sidings, goods or
marshalling yards are under surveillance by railway staff and for keeping a tally of
each wagon with its location whilst in their responsibility.

7C3.141 |If through exceptional circumstances it becomes necessary to hold explosives in
an ‘unsupervised location’ the Chief Operating Officer of Net Rail has made

and the
iNing explosives

conveyance of dangerous goods will inform the British
Fire and Rescue Service whenever it is known that

7€3.142 On receipt of this information the Fire and Bg concerned should
instruct a Fire Safety Officer to visit the sj onditions warrant it, arrange
with their Service Control for an appgger® pwattendance to be made to
the sidings in the event of angali ecia e call being received.

7€3.143 If an incident occurs involving an irradiated fuel flask, National Arrangements for
Incidents involving Radioactivity (NAIR) will be activated immediately. However,
there will be some operational priorities to be considered whilst the NAIR
scheme is instigated.

Technical considerations 239



This document was withdrawn on 9 June 2026

7C3.144 If there is evidence of damage to an irradiated transport flask, all staff should
keep at least 50m away upwind of the incident. If this area has to be entered for
rescues, firefighters should wear breathing apparatus; protective clothing and
dosimeters, and radiation procedures should be carried out.

7C3.145 Under severe damage to a flask there could be an immediate danger of a release
of radioactivity and the approach to the incident and the immediate area around
the incident should be treated with great caution and cordoned off to create safe
areas.

7C3.146 If water leaks from the flask always treat as if radioactive and avoid if possible,
especially any contact with the eyes or skin. In the event of the flask being
involved in fire, it should be cooled by water spray. The nuclear physicist will
monitor the run off and inform the local water authority of the slight chance of
radioactive contamination in water courses.

7C3.147 The risk of contamination is not limited to water sources as th
possibility contamination can occur through airborne radioacti
Monitoring of the wind speed and direction is vital to con
and avoid further contamination risks.

Air transportation

Introduction

®Us materials, air transport is
¥ International regulations and

7C3.148 Unlike road and rail transportation
international, and the
agreements.

7C3.149 The world-wg ed ontrol the transportation of dangerous goods
by air is bas sa ited Nation’s ‘Orange Book’ requirements placed

sport. International requirements for the safe air

dioactive material also relate to UN standards. Because of the

Worldwide harmonization

7€3.150 Worldwide harmonization of the transportation of dangerous goods by
air is overseen by an agency of the UN. The principles of the international
requirements are detailed in the International Civil Aviation Organisation Technical
Instructions and include:

e classification
e identification (marking, labelling and documentation)

e acceptability for air transport
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e packaging and packing

¢ |oading and stowage

e information

e training

e reporting of incidents and accidents

® inspection and investigation.

International agreement

7€3.151 The Convention on International Civil Aviation (Chicago convention) and its
annexes set out the international standards and principles for air transportation

e dangerous goods accidents and incid

e dangerous goods accidents and i

International Civil Aviaggs anisation Technical
Instructions and Inte
Association d gods regulations

7C3.152 The /m‘e?ti i jation Organisation (ICAQ) Technical Instructions are
|

7C3.153 i viation Transportation Association (IATA), the aviation trade

[ es a set of Dangerous Goods Regulations that incorporate
nical Instructions. The only real difference between the two

ents is the order of the information, although the IATA document is more

e than the Technical Instructions. The IATA document is a field document
and is more commonly referred to in aviation circles.

UK law

7C3.154 The UK’s legal obligations under the Chicago Convention are fulfilled by the
following:

e The Air Navigation Order 2005 — which permits the making of regulations to
control the carriage of dangerous goods by air
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e The Air Navigation (Dangerous Goods) (Amended) Regulations 2006 — which
contain detailed requirements and refer to the need for airlines to comply with
the latest edition of the ICAO Technical Instructions.

7C3.155 The Air Navigation (Dangerous Goods) Regulations apply to the following:

e Shippers

e Freight agents
e Handling agents
e Couriers

e The Post Office
e Passengers

e QOperators.

that the operators listed above have permission to carry
the Civil Aviation Authority.

Cargo aircraft

7€3.157 These aircraft are designed or modji e ca of cargo only, both in
the under-floor hold and on the mai raft specifically designed to
carry cargo may have nose-openi [ ng cargo doors to facilitate the
loading of large or specialist cargogs argo aircraft have large main-cabin
freight doors, usually it ose area on the port side.

7€3.158 Dangerous gogds on calgo aircraft either in the under-floor holds or
on the main gde ' nder-floor holds will be in passenger aircraft

7C3.159 These aircra® are designed primarily for carrying passengers. Cargo (and
baggage) will be carried in holds that are below the main deck (under-floor).
Examples of this type of aircraft are Boeing 737, 747 and Airbus 3 series. The
introduction of wide-bodied passenger-carrying aircraft has meant that there is
a great deal of capacity in the under-floor holds for carrying cargo. Dangerous
goods may be carried in the under-floor holds in passenger aircraft in limited
quantities.

242  Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

Passenger aircraft with holds on the same deck as
passengers (combi-aircraft)

7C3.160 These aircraft have also been designed primarily for carrying passengers. There
are two types:

1. The holds are on the same deck as the passengers.

2. The holds are on the same deck as the passengers and there are also
under-floor holds.

7C3.161 In aircraft with holds on the same deck as the passengers, the holds may be
little more than areas of the cabin separated from the passengers by curtaining.
In others they may be surrounded by sealed bulkheads with access from outside
the aircraft only or through doors in the cabin that are kept Ig in flight.

combi-aircraft.

7C3.162 Dangerous goods in passenger aircraft quantities rried on combi-
aircraft in under-floor holds and on the main d . n dangerous

the occurrence of a serious safety orgdiied
hold
th

in the event of a leakage)
er types of combi-aircraft with

7€3.164 The principles applied for the safe transportation of dangerous goods by air are
that according to the hazard posed by the substance, they can be:

e carried on passenger and or cargo aircraft
e restricted to cargo aircraft only

e forbidden on both passenger and cargo aircraft (but exemption to carry may
be possible)

e totally forbidden in all circumstances
e packaged — no bulk transportation

e limited quantities per package for passengers and cargo.
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Dangerous goods integral to the aircraft

7C3.165 There are many systems and items of equipment on board an aircraft that are
deemed to be hazardous materials, these include:

e aircraft equipment:
— life rafts, aerosols
— fire extinguishers, dry ice
— batteries, alcohol
— oxygen generators, perfumes and colognes
— fuel, matches and lighters.

® passenger’s baggage.

Packaging for transport by air

7C3.166 The requirements for packaging are similar to those rgquir R and the
Chemicals Hazard Information and Packaging for lations (CHIP),
except that packages must also take into acc

e temperature variations
e pressure differences

e vibration.
7C3.167 Packages are therefoigre the following tests:

e drop test

only)

re) test (drums only).

7C3.168 Packaged goods are marked and labelled in accordance with UN
recommendations. Both primary and secondary hazard symbols are displayed if
appropriate.

7€3.169 Where goods are designated as being excluded from passenger aircraft, an
aircraft-specific ‘cargo aircraft only’ orange label must be displayed.
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Cargo aircraft-only label

Shipper’s declaration

d ation. The
hedYrom other flight
document. The

7€3.170 All dangerous goods must be accompanied by a shipp
shipper’s declaration for dangerous goods can be [
documents by the red and white hatching on
declaration should contain the following inf

e Proper shipping name

e UN number

¢ UN class, division and su rs

e Packing group (if applica

e Packing instrO@iigh's a pe Of packaging

d

ber of packages.
7C3.171 , additionally:

of radionuclide

age category and transport index.

7C3.172 The ‘shipper’s declaration’ is produced by the shipper. There should be one
copy at the originating point with one other travelling with the dangerous goods.
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Shipper’s declaration

Notification to the commander

7€3.173 A ‘special load form’ must be given to the co
what dangerous goods have been placed argo and where they
have been loaded. This form is kn@ o the commander’ and

also be a copy of the naotification
although, unlike the commander’

er at the airport of loading
s Not a legal requirement.

Loading of da‘n go

7C3.174 Packaged ht be loaded into aircraft:

sport loading units (known as ‘unit load devices’).
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Unit load device

units interface directly with an aircraft loading and
become an integral part of the aircraft structur

7C3.176 If the labels on packages are not visible pallets or in unit load
devices, a red hatched tag showing whid asses are present must be
displayed on the outside of the pal runi flevice. The cargo aircraft only
label must also be displayed e le whefe appropriate.

Loading restrictio

7C3.177 Packaged dange

the passenger cabin or on the flight deck
enger aircraft if ‘cargo aircraft only’
ly’ packages must be accessible in flight
f liquids with orientation arrows must be upright
ages must be secured to prevent movement
e damaged packages must not be loaded
e incompatible dangerous goods must not be stowed to allow interaction
e most explosives must be segregated from other dangerous goods
e some types of radioactive materials must be separated from persons

e magnetized material must be loaded so that the compass cannot be
affected.
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Incidents

7C3.178 Incidents can be categorized into those:

e on the ground

e occurring during flight.

7C3.179 During the flight, if an incident occurs involving dangerous goods, the
commander of the aircraft will refer to an ICAO document known as the ‘Red
Book’. This publication provides emergency response details including an in-
flight checklist for each dangerous substance category hazard. For incidents on
the ground, the airport fire service will usually deal with the incident supported by
the Fire and Rescue Service local to the airport.

7€3.180 All incidents must be investigated as this is a requirement of Anne the
Chicago Convention.

Operational considerations

7¢3.181 When dealing with an aircraft incident, the Inciden
into consideration all of the hazards discussed an made mineral
fibres etc) as well as the biohazards from b asualties. The
Incident Commander should also take i ccou act that until declared
otherwise, the scene of an air crash ¢) scene.

r should take

Sea transportagti

Introduction ¢

7C¢3.182 Much of the by sea may be classed as dangerous. Incidents
[ tances at sea can be divided into two main areas:

7C3.183 The main difference between these two types of incident is that for an incident
located in a harbour, the hazardous materials adviser must liaise with the
Harbour Master when advising on the operational plan.

International Maritime Dangerous Goods code

7C3.184 By its very nature, transport of goods by sea is an international industry and as
such is governed by an international standard, ie: The International Maritime
Dangerous Goods code.
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7C3.185 The International Maritime Dangerous Goods code is used by all areas of the
shipping industry that carries dangerous goods, and covers all aspects of
their transportation from the construction of the vessels to limiting quantities of
Substances carried.

7C3.186 The International Maritime Dangerous Goods code is in three volumes:
Volume 1: General provisions eg definitions, training requirements, etc
Volume 2: The dangerous goods list and limited quantities exceptions.
Supplement: The emergency schedules and medical first aid guidance.

7C3.187 The supplement also contains two sections that are of specific interest to the
hazardous materials adviser.

Marine pollutants

of the International Maritime Dangero
pollutant symbol of a dead fi

Emergency schedule

7€3.189 This is the emergency schedule for dealing with incidents involving dangerous
goods on fire or spilt.

Fire

A series of generic tables with the prefix ‘F’ providing guidance on specific
hazards of a substance when involved in fire and the firefighting tactics to be
employed in various locations on the ship.
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Spillage

A series of generic tables with the prefix ‘S’ providing guidance on the hazards
associated with various spills, personal protection, and tactics for different size
packages and spills in various locations on the ship.

Medical First Aid Guidance

7C3.190 This section provides a flow chart to assist in the initial assessment of a casualty
which refers the reader to generic numbered tables for specific conditions. In
each case casualty signs and symptoms are described and detailed treatments
given. In many cases the treatments are significantly more involved than for
normal first aid and are designed to preserve life whilst at sea using the vessel’s
on board medical facilities. This information can prove to be of considerable
value when attempting to assess the likelihood of the exposure of alty to a
particular substance.

7C3.191 However, it must always be borne in mind that the guidance g
Emergency Schedule and Medical First Aid Guidance is ' e when
the vessel is at sea and to assist the survival of the sigi

ditching the material overboard, may not be a for when the ship is in
port.

ectiormin Chemdata. When
the user should ensure that

7C3.192 The emergency schedule is reprod
accessing Chemdata for incidentsg
the sections on emergency sched
essential when formulgting
that may well have bee e ship’s crew prior to the arrival of the Fire
and Rescue Servi

7C3.193 The bulk st
and Rescue

ubstances presents specific problems to Fire
softiel, which are:

e proximity of other bulk storage of hazardous substances (eg at Buncefield
there were approximately 29 bulk storage tanks and three pipelines.)

e size of the consequence area in terms of the plume, firefighting media run off,
the potential proximity of residential areas, etc.

7C3.194 The Health and Safety Executive have issued regulations and approved codes
of practice for aspects of the storage of hazardous substances. The regulations
and approved codes of practice require that the owner/occupier carry out a
detailed risk assessment on the premises storing hazardous materials and
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subsequent safety systems be implemented. It is recommended that the
hazardous materials adviser refers to these documents for details on safety
systems.

7C3.195 The basis of the safety systems is the assessment of the risks from:
e release of dangerous substances
® ignition sources

e separation of product

e elimination or reduction of risks from dangerous substances through:

ventilation
— control of ignition

— separation of product

— fire resistance of the storage media Q
— fire reaction.
Packaging

Pressure receptacles

7C3.196 Pressure receptacles and t
manufactured, tested ' f'such a way as to withstand all conditions,
including fatigu
during normahc

ontainers

7C3.197 jate bUlk container is a container constructed of moulded plastic,

| or plywood with steel reinforcing and is used for storage and
n§@ortation of goods. Intermediate bulk containers may range in size but

ar rally between 700 mm and 2000 mm in height. The length and width
of an intermediate bulk container is usually dependent on the country’s pallet
dimension standard. They may have pallet-like bases so that they can be easily
lifted using forklift trucks. Intermediate bulk containers can contain powdered or

liquid chemicals.
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Examples of intermediate bulk containers

Portable tanks, multi-element gas containe
(ISO tanks)

7C3.198 Portable tank means a multimodal tank used for the carrj

(UN Class 1) and other dangerous goods in UN Classes portable
tank includes a shell fitted with service equipment an uipment
necessary for the carriage of dangerous substg ble tank shall

be capable of being filled and discharged with d€ r€laoval of its structural
equipment. It possesses stabilising,mem ¢ i the shell, and is capable

of being lifted when full. It is design8 Oaded onto a transport
vehicle or ship and is equipped willg tings or accessories to facilitate
mechanical handling. Tank-vehicld gons, non-metallic tanks and
intermediate bulk contai ered to fall within the definition for

portable tanks.

Examples ~f prrtab. tank. {(ISO tanks)

Non-pressure transit tankers

7C3.199 Non-pressure tankers are used for the transportation of liquids and gases that
do not need to be stored under pressure. There are various models ranging from
the single load tanker to the multi load tanker. Tankers will not show any warning
signage when empty.
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Non- pressure tank - nitric acid

Multi-compartment tanker

7C3.201 ve shows a 30,000 litre non-pressure, stainless steel, multi-
tanker that can carry a variety of substances at different times but
patible loads during any single journey.
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Vacuum-operated waste tanks

Vacuum-operated waste tank

7€3.202 The photo above shows a vacuum-operated tank; notice sho ken
the external strengthening ribs which are to prevent the t psi hen
the vacuum is applied. Details of the specifications regar m operated

waste tanks can be found in Chapter 6.10 of ADR Vo

Pressure tanks

Pressure tank

7C3.203 The abo to shows a typical pressure tank designed for carrying liquid
petroleum gas.
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Cryogenic liquid tanks

7C3.204 Cryogenic receptacle relates to transportable thermally insulated pressure
receptacles for refrigerated liquefied gases of a water capacity of not more than
1000 litres.

Cryogenics liquid tanker

O
&

7C3.205 Th e a flexible packaging made of paper, plastics film, textiles, woven
materials or other suitable materials.

7C3.206 The type of hazardous substances typically to be found in these bags include
agrochemicals of a quantity of up to 1 tonne.

Carboys

7C3.207 These are large glass or plastic containers usually encased in a protective basket
or crate and often used to hold corrosive liquids.
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Bulk containers

7C3.208 Typically the term applies to containers designed for use on road vehicles
and in shipping, such as ISO-containers. The term container does not cover
conventional packaging, intermediate bulk containers, tank-containers or
vehicles.

Bulk container

7C3.210 Adrumisa x-ended cylindrical packaging made out of
[ ICs, plywood or other suitable materials. This definition
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7€3.211  One example of where non-UN approved packaging is used to transport
dangerous goods is the use of oak barrels to transport alcoholic beverages such
as Scotch whisky.

Bulk tanks

7€3.212 The various tanks in use are designed to store different types of substances. The
list below shows the design criteria for hydrocarbon oils.

e Floating roof tanks; containing:
— Class ‘A’ (flash point below 228°C) hydrocarbon fuels,
— Class ‘B’ (flash point between 228 and 656°C)

e Non-pressure; containing:

— Class ‘A’ (flash point below 228°C)

— Class ‘B’ (flash point between 228 and 656°
— Class ‘C’ (flash point above 656°C)
e Fixed roof tanks containing:
— Class ‘A’ (flash point below 2283
— Class ‘B’ (flash point e€ 8 an C)
— Class ‘C’ (flash point 6°
e Pressure fixed roof tank
' 0

— Class ‘A’ (

w 228°C) hydrocarbon fuels
o Sphe@al
gas, liquefied natural gas

re tank

pr
petroleum gas, liquefied natural gas
igerated storage tank

iquefied petroleum gas, ethylene, liquefied natural gas, similar
hydrocarbons, and also ammonia.

7€3.213 Detailed information on the various methods of bulk storage in the petrochemical
industry including bulk storage systems for liquefied petroleum gas and
liquefied natural gas can be found in Fire Service Manual (volume 2 Fire Service
Operations) Petrochemical Incidents.
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Overview of tank farm

Labelling and signage

7C3.214 Storage facilities for hazardous materials will be requi
premises in accordance with the Notification and
1990 (NAMOS) (7A19).

jonage to the
tes Regulations

=

Pipelines

Introduction

7€3.215 Onshore and offshgre n economic way of transporting large
volumes of ha -hazdrdous substances across, into and out of
the UK. Pipgii used for transporting crude oil to refineries and
to shipping t oleum and its derivatives are still the main fluids

es are being increasingly used for transporting various
nd products, in particular those of the chemical industry.

en made with the transportation of solid materials as

ter or other fluids.

7C3.216 The advantages of pipeline transport include the reduction of costs, the
easing of congestion on roads, the maintenance of delivery ‘round the clock’
irrespective of season or weather conditions, the elimination of contamination
during transport, the removal of dangerous fuels cargoes from the roads and
the reduction of stocks being held in crowded areas. Pipelines are classified as
‘cross-country’ or ‘local’, and in law a cross-country pipeline is one whose length
exceeds 16 km.
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Safety considerations

7€3.217 The Gas and Pipelines Unit, part of the Health and Safety Executive, oversee the
safety of pipelines. The unit is the enforcing authority for:

e upstream natural gas transmission and distribution networks
e gas storage facilities

e onshore major hazard pipelines

e offshore pipelines; and

e other associated high hazard sites.

7€3.218 The Health and Safety Executive have issued guidance on the safety of pipelines
in the form of L82 A Guide to the Pipelines Regulations. Thes ulations cover
all pipelines but in particular and of more interest to the firefi
hazard pipeline.

7€3.219 This is defined as a pipeline which conveys a dang
potential to cause a major accident.

7C3.220

7C3.221

inewatch.co.uk/pdf/A4_PpInMrkrs.pdf

Operational considerations for pipeline incidents

7C3.223 The Health and Safety Executive has issued a document that includes
information on:

e hazards and effects of pipeline failures
e fire and explosion
e toxic effects

e Dlast effects and projectiles
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e cryogenic effects
e asphyxiation
® noise.

7C3.224 The Incident Commander and hazardous materials adviser as a contributory part
of the risk assessment process will consider all of the above.

N
&
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PART C-4

UN Class 1 Explosives

General information

Introduction

7C4.1 Of all the commonly encountered hazardous materials which may be involved in
fire, it is likely that explosives pose the greatest and most immediate danger to
life and property.

7C4.2  The highest degree of care and precaution is exercised

r this reason,

complex system of legal safeguards is in place to .
' [t is important

it is very rare for large fires to occur in explosiv.

cidents etc) or may not share all of

always be available (eg tran
'  Fire and Rescue Service (eg unlicensed

the safety-criticginf
storage site,

7C4.3 ged in specific activities such as selling fireworks

nufacturers, are required to have in place robust systems to
eeabfe eventualities in worse case scenarios.

, this may not be initially determinable or known by the Fire and Rescue
Service on-arrival at an emergency.

Technical considerations 261



This document was withdrawn on 9 June 2026

Characteristics and classification

7C4.5  Explosives are generally divided between those which:

Deflagrate

A technical term describing subsonic combustion that usually propagates
through thermal conductivity (hot burning material heats the next layer of
cold material and ignites it).

Deflagrations are usually less destructive than detonations; however,
these events still present a serious risk as they will generate an
overpressure which has the potential to harm individuals.

Detonate

A process of supersonic reaction in which a shock wave is pr;
forward due to energy release in a reaction zone behind it.
the shock compresses the material thus increasing th
point of ignition. The ignited material reacts behind the
energy that supports the shock propagation.

releases

Because detonations generate high presgtire y are very

destructive.
7C4.6  Explosives, irrespective of whether jige ate or detonate produce large
quantities of hot gases and proce L consuming oxygen from the
surroundings. Ignited explosi elore function, for example, under
water. Once initiated t weler will not extinguish a fire involving

explosives.

7C4.7 ic'Slisnuli ]§&t can, in principle, bring about initiations of

e e¢lectrostatic discharge

e ¢lectromagnetic radiation (in the case of electro-explosive devices)

e chemical attack.

7C4.8  The United Nations Committee of Experts on the Transport of Dangerous
Goods (UNCOE) classifies dangerous goods in the form in which they are to be
transported according to the hazard they present during transport, and defines
explosives as follows:
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Explosives substances

An explosives substance is a solid or liquid substance (or a mixture of
substances) which is in itself capable by chemical reaction of producing
gas at such a temperature and pressure and at such a speed as could
cause damage to surroundings. Trinitrotoluene and dynamite are well-
known examples of explosives substances.

Pyrotechnic substances

A pyrotechnic substance is a substance or a mixture of substances
designed to produce an effect by heat, light, sound, gas or smoke or a
combination of these as a result of non-detonative self- sustaining
exothermic chemical reactions. Pyrotechnic substances are commonly
found in fireworks.

Explosives articles

An explosives article is an article containing one OR\expi§pive
substances. Thus, for example, all items of agnm classified as
explosive articles.

7C4.9 |n accordance with the UN Recomm
Goods (Orange Book) for tragspor
classified into ‘hazard division

7C4.10 Licences issued under the
explosives referg to ‘h

7C4.11 i i ed for transport, the hazard division and hazard

SC e of classification and the Manufacture and Storage of
qulations 2005 (MSER) recognise that many substances and

d as explosives do not present the same degree of hazard and
ide them according to their potential for harm.

7C4.12

1 Manufacture and Storage of Explosives Regulations 2005 (MSER)
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United Nations Committee of Experts on Transport of Dangerous
Goods and Manufacture and Storage of Explosives Regulation 2005

HD 1.1 or Hazard Type 1

Substances and articles which have a mass explosion hazard. A mass
explosion hazard is an explosion which affects almost the entire load
virtually instantaneously. If involved in fire, major structural damage can be
expected (eg high explosive shells, bombs etc).

HD 1.2 or Hazard Type 2
Substances and articles which have a projection hazard but not a mass
explosion hazard. eg mortar bombs, rocket propelled grenades etc).

HD 1.3 or Hazard Type 3
Substances and articles which have a fire hazard and blast haz
minor projection hazard or both, but not a mass explosion h
combustion of which gives rise to considerable radiant hea
one after another, producing minor blast or projection
flares etc).

HD 1.4 or Hazard Type 4
Substances, and articles which present onl
event of ignition, or initiation during cartri

n of almost the entire
munition etc).

shall not cause virtually instantg
contents of the package (eg s

HD 1.5 (HD 1.5)
Very insensitive that M&ve a mass explosion hazard. This

s which have a mass explosion hazard but
are so in [ is very little probability of initiation or of a

' to detonation under conditions of normal transport

nitrat€ fuel oil — a preparation for blasting).

efined a further division based on risk rather than hazard, Division
it has not been possible to find evidence of articles of HD1.6
having been imported or exported through UK ports so they are included for
information only:

7C4.13

Division 1.6 (HD 1.6)

Extremely insensitive articles which do not have a mass explosion hazard.
This division comprises articles which contain only extremely insensitive
detonating substances and that demonstrate a negligible probability of
accidental initiation or propagation.

UNCOE classifications
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7C4.14  Throughout the rest of this document the term Hazard Division (HD) is
used, to mean all aspects of explosives, whether in manufacture, storage or
transportation.

Hazards

Blast exposure

7c4.15 Multi-level injury from blast exposure, referred to as ‘blast injury’, may result in
impairments to groups of body organs and systems. A phenomenon called
“blast overpressure” forms from the compression of air in front of a blast wave
which heats and accelerates the movement of air molecules. This overpressure
phenomenon is considered to be the positive phase of the blast wave. The
negative phase of the blast wave occurs later, as a result of s mospheric

7C4.16 The type of explosive will have an impact on
resulting blast injury. Explosives are categoy
order.”

e High-order explosives arg
including nitroglycerine, d
and fuel oil. When a high > e detonates, the chemicals are
converted into gas at a perature and pressure. High-order
explosives hgye th erate a large volume of initial pressure,

type of explosive are referred to as ‘propellants’

r an object such as a bullet through a barrel. Low-order
t create the shock waves generated by high-order

The ‘blast wind’ of low-order explosives is a ‘pushing’ rather than
ing’ effect found in the ‘blast wave’ of high-order explosives.

7C4.17 of exposure to explosive blast — The effects of exposure to any

explosive blast are broken down into three distinguishable areas, these are:

e Primary blast injuries — are caused by the direct action of a blast wave
on the body. The two most common injuries are eardrum rupture and lung
haemorrhage. Lung haemorrhage is in fact the most likely cause of death in
cases where primary blast effects prove fatal.

e Secondary blast injuries — are defined as those, which occur as a direct
consequence of blast damage to buildings and structures. These injuries
include lacerations caused by flying glass, blunt trauma caused by crushing
and impact of falling masonry, and suffocation caused by asphyxiating dust.
Secondary blast injuries can occur at significantly greater distances from an

Technical considerations 265



This document was withdrawn on 9 June 2026

explosion than either primary or tertiary blast injuries, and indeed experience
shows that structural collapse is the dominant mode of death and injury from
explosions in built-up areas. Thus secondary blast injuries are normally related
to degree of building damage.

e Tertiary blast injuries — are defined as those resulting from body movement
induced by the blast wave. Two modes may be distinguished, injuries caused
by differential displacement of internal body organs following high
acceleration, and injuries caused by impact when the body is either blown
over or picked up by the blast wave and thrown against an object.

7C4.18 The constituents of explosives, especially fireworks, varies significantly.
Compounds such as metals, metal salts, chlorine donors, hydrocarbon fuels,
and binders are incorporated into compositions, for colour or sound effects etc.
Some of the constituents of fireworks are toxic. Unfortunately, litera elating
to fireworks manufacture does not tend to cover this aspect in [
For example, most fireworks contain potassium perchlorate

the thyroid gland.

Fireball

7C4.19  Severe burns may result even if no epr03| & the ignition of
some types of Hazard Division 3 d Divi explosives can result
in a significant fireball eg the burst et an aerial firework shell can be in
excess of 100m.

7C4.20 Respiratory injury may resuligisi es place.

Noise

7C4.21 Hearing da e ry loss or ringing in the ears.

7C4.22 ' te iderable noise when they explode which can make
| icult especially if this happens over a protracted time, for
Division 4 fireworks.

Structural coll

7C4.23 Entrapment following collapse of a structure.
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Usage, transportation, packaging and
storage

Usage

Quarries

7C4.24 The majority of locations holding civilian blasting explosives are quarries. These
are typically held in a steel store. For quarrying operations most explosives are
mixed on-site from non-explosive ingredients.

COMAH sites

7C4.25 The Control of Major Accident Hazards Regulations 1999
to the chemical manufacture and storage industry, but

identified in the Regulations are kept or used. Thes
identification, prevention and mitigation of maj
environment and are detailed in 7A.41.

Explosives manufacturing

7C4.26 There are only a few locationsN@the where the manufacturing of high
explosives or munitions usi p es, is undertaken. The principal
companies are:

1. Exchem

2. Or"a

Industfial Explosives, and
tems

7C4.27 Oth es and companies are engaged in manufacturing small arms
ammunition, munitions, pyrotechnics, detonators, and oil well explosives,
amongst others products. Explosives manufacturing of this nature is not a
seasonal activity.

Retail premises

7C4.28 Shops, supermarkets etc usually only store small quantities of fireworks and
then only during the peak firework season; either within the shop or in an ISO
container in the goods yard. Typically this will be up to 250 kg of Hazard Division
1.4, or smaller quantities of Hazard Division 1.3, but may be more if separation
distances permit. Fire and Rescue Services should also be mindful of transient
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locations where explosives may be encountered and that operational crews are
apprised of these. This may necessitate the provision of temporary mobilising
information.

Fireworks

7C4.29 The major proportion of fireworks are sold and used during the October/
November firework season. However, professional fireworks displays take place
at public and private events at other times of the year and there are a limited
number of retailers selling fireworks all year round. Fire and Rescue Services
could therefore encounter large stocks of fireworks at any time of the year.
Fireworks importation varies according to the time of the year and the special
event for which they have been imported. For example, in 2006 approx 1180
containers were brought through the port of Felixstowe. Equating to 15,559
Tonnes of fireworks (gross weight). Fifty-seven per cent of these eived in
August and September.

Fireworks display operators

I and Hazard
in implications

7C4.30 Fireworks display operators are likely to be using Ha
Division 1.3 fireworks in addition to Hazard Divisj
from this are:

1. Hazard Division 1.1 present xplo zard

resent in a store together
ision 1.4 the whole quantity will

2. When fireworks of Hazard Dj
with Hazard Division 1.3 or
behave as if it isgHaz '

3. Hazard Divi
There is&ve tential for them to explode and produce large

ard Division definition states that they have no mass
ased upon a test of the articles in the open within their

deflagrate ost no perceptible difference to a detonation) when confined.
In addition to this, containment also presents a different reaction to that of
confinement (eg ISO containers).

Improvised or home-made explosive devices

7C€4.31  Since the New York terrorist attacks of 9/11 awareness of terrorist activity has
been heightened throughout the western world. A concerning development is
the increased manufacture and use of improvised or home-made explosives
and explosive devices. These have many forms but the most common group are
peroxide explosives (eg triacetone triperoxide, hexamethylene triperoxide diamine
etc).
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Common explosives and their uses

Nitroglycerine

7C4.32 A very powerful and extremely sensitive liquid explosive which is usually mixed
with other inert materials to form propellant, dynamites and blasting gelatines.
The liquid is particularly sensitive to heat, flame, shock, oxygen or ultra violet light
radiation and is not transported or used in its pure form as it is too dangerous to
handle. Some types of explosives containing nitroglycerine, such as dynamite,
release nitroglycerine liquid when in contact with water. This can present
particular dangers during firefighting or where the explosives are involved in
flooding. Nitroglycerine is also transported and used either as a dilute solution
in alcohol or as a mixture with a solid dilutent for pharmaceutical purposes.
Nitroglycerine-both the vapour and liquid (which is readily absorbed through the
skin) are highly toxic.

T.N.T. (Trinitrotoluene)

7C4.33 A comparatively insensitive explosive mostly used f purposes. It is
a stable solid substance which is generally safe . Stnall unconfined
quantities may burn quietly but larger quagetie rly under confinement,

oxic fumes are given off. It is

of forms. Its pr
nitrogen levepab

e amount of nitrogen in it. Types with a

nt nitrogen are generally used in explosives

that are used for other purposes. Nitrocellulose is

ion and easy to ignite by flame when dry and is
ported either wetted with water or alcohol or plasticised.
rocellulose can present a fire or explosion hazard depending
ryness and whether it is confined. Non-explosives grade

il normally burn and is often classified as a Class 4.1 flammable
principal uses are as an ingredient in propellant mixtures for ammunition
et motors, and in nitroglycerine explosives. Non-explosive grades of
cellulose nitrate are used with other substances in the manufacture of paints and
lacquers. Small arms propellant powders. These materials are usually made from
nitrocellulose (single base) or nitro-cellulose with nitroglycerine (double base) and
are usually in the form of a free flowing granular material. For the most part they
burn fiercely but many types can, under confinement, burn to detonation. As a
consequence the hazard can be either a fireball or a mass explosion.
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Primary explosives such as fulminates, azides, and styphnates

7C4.35 These are initiating explosives which are highly sensitive and dangerous
particularly when they contain heavy metals such as lead, silver or mercury. They
explode violently and are commonly used in initiators such as detonators and
cap compositions. These types of explosive are infrequently transported and
are only carried when wetted with water or other suitable liquid to minimise their
sensitivity to impact and friction. Transport packages are carefully designed to
minimise the risk of leakage of wetting agents and the consequent drying of the
explosive. Some forms of these substances, such as styphnic acid or potassium
azide, have low explosive properties. These substances can, however, react
with other substances such as copper or lead salts to form the highly dangerous
forms. This can be a serious problem where these substances have been
spilled and allowed to get in contact with coppet, lead or other reactive species.
Because the sensitive forms tend not to dissolve in water, a hazar rapidly
develop.

Gunpowder/black powder/black blasting powder

7C4.36 These are generally made from a mixture of charco a otassium
nitrate and are frequently described as ‘low explg e very sensitive
to ignition from sparks, heat and friction. They tly even when loose
and uncompressed and when confined m 8y also release volumes
of smoke on burning or exploding.4@lac 2d as a blasting explosive
as well as an ingredient in some ty SPE@ing cartridges, fireworks and
pyrotechnics.

Oxidisers

7C4.37 These substan&es ot losiveS in their own right but can, under certain
conditions i r e. types commonly used in explosives are worthy
of comment.

xplosives such as gunpowder, emulsion and slurry blasting
explo d pyrotechnic substances. The most common are potassium,

and ammonium nitrates. If mixed with a fuel these compounds
can burn fiercely or explode.

Wood, if impregnated with oxidisers, can burn fiercely and this can be a potential
problem on vehicles with wooden floors or in wooden storage buildings where
oxidisers have been transported or stored. Care must be taken in warehouses to
ensure that oxidisers are segregated from other dangerous goods.
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Ammonium nitrate is used as a fertiliser and is commonly found in farming areas.
It is usually supplied as a porous pril> which can readily absorb liquids. It forms
the basis of ammonium nitrate and fuel oil explosives much used by terrorist
organisations.

It is possible that other fuels such as saw dust and metal powders could also
form explosive mixtures with ammonium nitrate. There have been a small number
of reports throughout the world of nitrates exploding without other chemicals
being present when confined or subject to severe heat. In recognition of this
danger, the size of stacks of ammonium nitrate in storage is normally carefully
controlled.

Chlorates

These substances, typically in the form of potassium chlorate, are mostly used in
pyrotechnic compositions. As with nitrates, chlorates can de e violently in
a fire, particularly if mixed with fuels. As a general rule, chl S ar re
aggressive and less stable in a fire than nitrates.

Emulsion and slurry explosives

7C4.38 Emulsion and slurry explosives are relative t explosives which are

however, is manufactured a
is carried out on a specially
ingredients for

immediately prior to use. This mixing

% ixer truck that carries the necessary

y Ve explosive.

Peroxide expl@sivg@(impagvised or home-made explosives)
7C4.39 Peroxi ' xtremely dangerous because:

| quaMtities are needed to cause serious injury or explosions
ents are readily available from almost any high street

are easy to make, instructions for their manufacture are easily available

on the internet

e the emergency services may encounter them at many routine incidents (eg
domestic property fires).

7C4.40 The main constituents are:
e hydrogen peroxide (eg hair dye etc)

e acid (eg battery acid, brick cleaner, citric acid used in brewing etc)

2 Aprillis a small aggregate of a material, most often a dry sphere, formed from a melted liquid.
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e acetone (eg nail varnish remover etc)

e hexamine (eg camping stove fuel tablets etc).

7C4.41 [t is important for Fire and Rescue Service responders to know and remember
these constituents because early recognition of the possibility that home-made
explosives are present at an apparently routine incident (eg fire and explosion at
a domestic property etc) can save lives.

7C4.42 Peroxide explosives can vary greatly in appearance. Pure substances form a
white powder, but they may also be granular in texture like sugar, or even form
a sticky ‘goo’. Due to this, responders should not rely on physical appearance
alone to identify this hazardous material. It is more important to recognise the
raw constituents along with other indicators such as mixing jars and containers,
a fridge or freezer to keep the substance cool.

7C4.43 Common types of peroxide explosives are:

¢ Triacetone triperoxide
A terrorist explosive which has appeared as a weapo iddle’East.
Triacetone triperoxide has been used by suicide '
chosen as a detonator in 2001 by the thwart oe r’ Richard Reid.
It is one of the most sensitive explosives kn@vn, extremely sensitive to
impact, temperature change and frictio

¢ Hexamethylene triperoxide di
sensitive than triacetone

7C4.44 UK regulati
rail (RID) an

directive on transportation by road (ADR),
ing, examination for safety advisers only for
urther guidance is contained in Section 7,C-12
kaging and storage of hazardous materials and in Part

7C4.45 Certain ives have to be segregated during storage and transport for safety.
To facilitate this, each explosive is assigned to one of 13 ‘compatibility groups’.
Explosives can be segregated by compatibility into a group according to well
established mixing rules to avoid increasing the probability or magnitude of an

accidental initiation.

7C4.46 Descriptions of the explosives which make up the various compatibility groups,
and their subsequent classification codes are given below.
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Description of substance or article to be classified

Compatibility | Classification
group code
Primary explosive substance. A 11A
Article containing a primary explosive substance B 1.1B
and not containing two or more protective features. 1.2B
1.4B
Propellant explosive substance or other deflagrating C 11C
explosive substance or article containing such 1.2C
explosive substance. 1.3C
1.4C
Secondary detonating explosive substance or black D 11D
powder or article containing a secondary detonating 1.2D
explosive substance, in each case without means of 4D
initiation and without a propelling charge, or article 1.5D
containing a primary explosive substance and
containing two or more effective protective features.
Article containing a secondary detonating explosi 11E
substance without means of initiation, with 1.2E
propelling charge (other than one containing 1.4E
flasmmable liquid or gel or hypergolic '
Article containing a secondary deto F 11F
substance with means of initiation, 1.2F
charge (other than one ¢ontaigi 1.3F
1.4F
G 11G
p containing both an 1.2G
an illuminating, incendiary, 1.3G
ing substance (other than a 1.4G
or one containing white
hosphides, a pyrophoric substance,
a flammable ™§id or gel, or hypergolic liquids).
Article containing both an explosive substance and H 1.2H
white phosphorous. 1.3H
Article containing both an explosive substance and J 11
a flammable liquid or gel. 1.2J
1.3J
Article containing both an explosive substance and K 1.2K
a toxic chemical agent. 1.3K
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Explosive substance or article containing an L 11L
explosive substance and presenting a special risk 1.2L
(eg due to water activation or presence of 1.3L

hypergolic liquids, phosphides or a pyrophoric
substance) and needing isolation of each type.

Articles containing only extremely insensitive N 1.6N
detonating substances.

Substance or article so packed or designed that S 148
any hazardous effects arising from accidental
functioning are confined within the package unless
the package has been degraded by fire, in which
case all blast or projection effects are limited to the
extent that they do not significantly hinder or
prohibit firefighting or other emergency response
efforts in the immediate vicinity of the package.

Explosive decomposition

sort of pressure that might be enc
Organisation (ISO) transport con
process plant.

In such circumstan uild-up of pressure can cause the

than the classification would suggest

Operational key principle

7C4.47 crent hazard divisions are stored together, they are

Road

7C4.48 ADR requires that, subject to some exceptions, vehicles carrying explosives
should be marked with placards in accordance with the Regulations.
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Warning Placard Hazard Division 1.1 to 1.3 and compatibility group

Hazard division Compatibility group

v
A

Warning Placard Hazard Division 1.4 to 1.6 and ¢ mp. ‘tibility \,roup

(Note bomb blas pictogram deleted)

Hazard division Compatibility group

ca larger quantities of fireworks and other hazards should
ppropriate UN hazard division orange diamonds. However, Fire
Services should be aware of the possibility of smaller loads of
losives being carried in un-placarded vehicles. Potential exists for the
carriage of explosives. Incident Commanders should always consider
the possibility of this arising, if for example the driver of the vehicle involved
cannot be easily identified at the incident.

e \ehicles carrying more than 5 tonnes of Hazard Division 1.1 explosives must
have a driver and attendant (less than 5 tonnes and other Hazard Divisions
no attendant is required) both of who will have received specific training to the
ADR standard that enables them to take measures for their own safety, that of
the public and the environment. The vehicle crew should therefore always be
consulted.
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If the crew are injured and unable to be consulted, instructions in writing, to a
standard format and in a language that the driver understands, outlining the
load and any special actions required can found, if it is safe to retrieve, in the
driver’s cab.

e All packages and the vehicle must be correctly identified as per The Carriage
Regulations. The package labels and vehicle placards provide safety
information for those involved in transportation and the emergency services
and must be displayed at all times.

e On those occasions when Her Majesty’s Forces in the interest of national
security do not comply with the carriage regulations, liaison with the crew of
the vehicle is paramount.

e Although small quantities of explosives may be carried in private vehicles
without having to comply with The Carriage Regulations, the cag il has a
responsibility to move them safely and securely.

e Even though up to 2kg of one or more specific item may b on public
transport, they must however remain with the person
properly packaged and reasonable precautions t

Rail

e Transport of explosives is strictly, contrgiéd un ay transport legislation.

e Explosives are clearly marked andWdg in specific wagons or containers.
sport are displayed on both
sides of the wagon and on all f QP containers.

e Information in writirig ' e crew detailing the explosive carried and
any special acti w will also have received specific training
similar to tthf crews but to the European Agreement on

ified as necessary to ensure the safety of personnel
the rail infrastructure.

Sea and inland waterways

e |egislation prohibits, with certain exceptions, unless a licence has been
granted:

— explosives being brought into or handled in a harbour

— the loading/unloading of explosives on a vessel.

When this occurs on any part of the coast or in the tidal waters or within the
territorial waters of Great Britain.
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* The licence specifies any conditions or restrictions, including limits on the
type and quantities of explosive handled and where in the harbour area the
handling may take place.

¢ Once the loading/unloading of a vessel or a vehicle is completed, the master
of the vessel or the operator of the vehicle shall ensure that the vessel or
vehicle is taken out of the harbour or harbour area as soon as is reasonably
practicable unless the harbour master and if berthed, the berth operator
agree.

e \essels carrying dangerous goods will, between sunrise and sunset, display a
red warning flag and when moored or anchored between sunset and sunrise
and during the day in restricted visibility, display an all-round, uniform and
unbroken red light visible in good night time conditions for at least 2 nautical
miles.

e The operator of any berth where explosives are being Igaied/ ded or
stored before being loaded/unloaded, shall ensure t ik emerdency plan
is made available to the Fire and Rescue Servic

e ROYAL NAVY VESSELS
All Royal Navy vessels have a liaison offi iBlnform the Fire and
Rescue Service whenever the vessel sy visits should be
arranged on a regular basis especi pes of vessels visit. If
a vessel is in port for any ' eration should be given to

e vices should contact the appropriate controlling authority
rea, WiRich is usually but not always, the British Waterways Board for
in respect of:

pes of vessel eg barges, small craft
— mooring
— storage areas

— emergency access points to canals and rivers.

7C4.49 Visits should be made to the wharves and vessels to liaise with the owners,
masters, wharfing and berthing agents etc. and a response plan drawn up.
Although the UK has only adopted part of and, craft on inland waterways may
well display warning signs in line with British Waterways Board guidance and
these will be similar to those for road and rail. In addition, packages, unless
carried for their entire journey on inland waterways must comply with the
carriage regulations for that part of their journey by road or rail. On canals and
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many rivers it will often be possible to deal with the incident from on land and
similar methods as those for dealing with road and rail transport can often be
used.

Air
e CIVIL AVIATION
International Air Transport Association Dangerous Goods Regulations
and International Civil Aviation Organisation Technical Instructions detalil
classifications which follow the UN system. Hazard Division 1.1, Hazard

Division 1.2, Hazard Division 1.3 and Hazard Division 1.5 are normally
forbidden.

e |n the event of an incident occurring, eg aircraft overshooting the runway,
the operator must inform the emergency services of any danger: oods

departure and intended arrival.

e MILITARY

munitions carried will present a W azards eg high explosives,
sub-munitions that arm on ejeci ies and possible radiation

S0 used for storage of fireworks. They can be
cations, varying from designated container yards,

to derelict sites. A fire involving, or in near proximity to an
uld be treated with extreme caution if information about its

e |n certain conditions selected fireworks stored in ISO containers may be
liable to simultaneous detonation. This could result in the fragmentation of
the container. Therefore, if there is a window of opportunity to prevent direct
burning or thermal radiation affecting the container, then every effort should
be made to provide complete cooling to the container, if the container is at
any risk of heating then firefighting actions should not be undertaken.

e [f this is not possible a 600m minimum hazard zone should be put in place.
(NOTE: This distance should be extended depending on the quantity of
storage on-site.) This situation may arise when fireworks that contain flash
powder are stored. If only one of the large fireworks detonates, due to
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localised heating through the container, a shock wave could be produced that
provides sufficient energy to detonate all/the majority of this grade of firework
at the same time. This will generate high pressure that will likely destroy the
container.

e Where only Hazard Division 1.4 fireworks are stored, the containers should be
suitably marked, but only when the container is in use. An example of such
storage arrangements would be a supermarket prior to bonfire night.

e Any fire involving an ISO container at any location, not just explosives sites,
should be treated with caution until information on its contents is known.

e At manufacturing and storage sites a large number of ISO containers may be
found in close proximity (within 1m) of each other. In these circumstances it is
possible for a fire involving one container to affect another.

e Under no circumstances should the doors of an ISO con
opened, even if the fire appears to be out. The doors,s
for at least 24 hours and the container treated as a pQien
explosion until that time.

Unsafe explosives

7C4.50 The following list has been compiled frorav, ccident records and safety

processing, keeping, packag e of explosives sometimes only
come to light after accident

PLOSIVES MATERIAL
m mainly associated with nitroglycerine-based blasting

nce sensitive to impact and friction. Possible causes of exudation
include poor quality control during manufacture, exposure to water, prolonged
storage, storage at incorrect temperature and pressure on explosives cartridges.
Nitroglycerine-stained packages have been found on a number of occasions
within magazines in the UK, and there has been one incident in the last 25
years in which exuding explosives were found on board a ship — the ship was
scuttled to avoid the risk of unloading the material. Nitroglycerine-based blasting
explosives are currently being phased out and replaced with inherently safer
types of explosives.
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POOR INTEGRITY OF PACKAGING

Poor integrity of packaging may result in spillage of explosives substances. This
in turn may result in the ignition of fire in the event that the spillage is subjected
to impact or friction, or the spillage falls through cracks in the floorboards of a
vehicle and lands on a hot surface, such as an exhaust manifold. One or two
minor explosives events have occurred within UK manufacturing sites in recent
times, caused by vehicles running over spilt explosives material, but no such
events have occurred during transport of packaged explosives goods.

PROPELLANT WITH DEPLETED STABILISER CONTENT

Nitrate-ester based propellants with depleted stabiliser content may ignite
spontaneously through the process of autocatalytic decomposition. Within the
last 25 years there have been several fires in UK storehouses caused by this
process. Within the last 10 years there has been one incident of fire Qg a rail

the manufacture of propellants.

LEAKS FROM MUNITIONS CONTAINING WHITE PH
Certain types of munitions contain white phosphoru hat can
spontaneously ignite on exposure to air. There h st two instances
in the UK during the last 45 years when leaks f ions have resulted
in ignition of fire during rail transport.

MUNITIONS WITH CONTAMINATE ONENTS

Physical or chemical reactions be a@nants and explosive fillings
may lead to the formation of heat sensitive explosives crystals
or compounds within gruniti e itions may then become more

had b e presence of impurities in the main explosives filling.
ccurred in Gibraltar a year later.

WITH CRACKED WARHEADS

fillings of certain types of munitions are prone to cracking.
Cracking may result in migration of explosives dust into screw threads and non-
continuous welds within munitions, and this may increase the susceptibility of the
munitions to accidental initiation in two ways:

— impact accidents may result in nipping of dust between metal surfaces
and the presence of bare explosives crystals in the cracked surface may
increase the chance of an initiation proceeding to full detonation

— the dangers posed by munitions with cracked warhead fillings are well
recognised; such munitions are normally subject to Ordnance Board
constraints, which would include restrictions on the height to which such
munitions can be lifted.

280  Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

MUNITIONS WITH DEFECTIVE ELECTRICAL COMPONENTS

Certain types of munitions, such as torpedoes, are equipped with power
supplies. There is a possibility that electrical short circuits within these
types of munitions may ignite fires which may in turn initiate explosives
material. So far as is known, no such accidents have occurred in the UK in
post-war times.

SPONTANEOUS MOVEMENT OF SENSITIVE ITEMS WITHIN
MUNITIONS

Stresses are created when components are installed into certain types

of munitions. An explosives event may occur if these stresses relieve
spontaneously on some subsequent occasion. There have been a number
of such accidents within UK storehouses, though, so far as is known, no
such accidents have occurred in ports or during transpg

DEFECTIVE ELECTRO EXPLOSIVES DEVICES
Electro explosives devices that have been badly ' manufactured
or packaged, may be susceptible to initiation ncy radiation.
There have been a number of such acci npackaged

items on firing ranges, though so far 0 such accidents have
occurred in ports or during transp

FUSE DEFECTS
Munitions fitted with delS@i s may be vulnerable to the sorts of

y receive while in transit. There are
a fuse may be compromised:

sion affecting components such as springs, shutters
perative the safety features that rely on the correct
of these components

ical reaction in which the chemical composition of some of the
explosives compounds are changed, making them more sensitive to
external stimuli.

ENERGETIC ACCIDENTS

Explosives cargoes, which contain unsafe items, may initiate
spontaneously, ie without involvement of the cargoes in external accidents,
such as lorry crashes and falls of loads from cranes. Explosives cargoes
that do not contain unsafe items may initiate in the event that they become
involved in accidents, such that sufficient energy is imparted to explosives
material in the cargo to bring about an explosion or fire.
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Storage

General storage

7c4.51  Where explosives are stored, it is the ‘net explosive content’ or ‘net explosive
quantity’ that is the licensable amount. The net explosive content is the amount
of explosive in the article, not including the packaging. In the case of fireworks
the net explosive content is assumed to be 25 per cent of the weight of the
firework but can be as high as 70 per cent, so a store licensed for 2 tonnes
net explosive content, may actually contain 8 tonnes gross weight including
packaging. Licences for storage of less than 2 tonnes net explosive content are
issued by the appropriate licensing authority that, depending on the quantity
stored and the location in the UK can be the police, the Metropolitan Fire and
Rescue Authority, local authority or, in harbour areas and mines, the Health
and Safety Executive. Where lower quantities are stored then the iate

7C4.52 A licence is required for most manufacturing or s. ‘Manufacturing’
includes processes where explosive articles ogul are made or

is the licensing authority for all man®
type of explosives, the licensing a age could be the local authority,
Metropolitan Fire and Rescue Se p Oor the Health and Safety Executive.
There are a number of licengi i b for the storage of small quantities
and for temporary sto ple there are allowances for storing limited
quantities of shoot&gs in lower-risk pyrotechnics and articles such
as flares, fo sﬁwal i and seatbelt pre-tensioners.

Depefding on the quantity and

season Fire and Rescue Services should be aware of the
ay encounter illegally-stored fireworks. Situations where
this m ur would include:

e transport haulier's depots
e shops on short lets

e warehouse or lockup storage.
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Operational considerations

Pre-planning

7C4.54 |t is estimated that there are between 20 and 30 thousand premises licensed
or registered to store explosives. The vast majority of these are shops and
supermarkets registered for storing fireworks during the firework season. These
premises are licensed or registered either by the Fire and Rescue Service (in the
metropolitan counties) or by the local authority trading standards department.

7C4.55 The sites storing the largest quantities of explosives are licensed by the Health
and Safety Executive, who licence about 230 sites in the UK. These sites range
from manufacturers of blasting explosives and munitions, through to firework
importers and firework display operators

7C4.56  Sites holding smaller quantities of high explosives are |i

private individuals holding black powder (‘gunpow
black powder.

7C4.57 Fire and Rescue Services should contac 7ee Safety Executive
and other licensing authorities with a deWptq ;g the Health and Safety

information-gathering visits. Tf i them the information on the most
hazardous sites in their areggd® ffective working relationship with the

7C4.58 y firework display operators should be treated as

any retail businesses (eg flares stored at retail chandlers or Royal National
Institution (RNLI) property; shot gun cartridges in homes etc.).

7C4.59 Effective formalised systems for liaison must be in place to identify what
information Fire and Rescue Services require and arrangements for updating that
information at regular intervals.

7C4.60 Information which should be gathered would include:

Manufacturers and storage
e |ocation of the explosives

e explosives hazard divisions that may be present
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° maximum quantities of each held on site and in each location. This
information is readily available from the site licence

e construction type of manufacturing and storage buildings; features or
structural hazards which may have a profound effect on fire fighting or rescue
operations, including:

— potential for rapid fire spread or production of large columns of smoke and
toxic products

— lack of compartmentation
— unprotected shafts or openings
— substantial basement areas; and

— high potential for structural collapse.

Fire fighting/search and rescue

e Access/egress safe routes within the establishment ang boqda
particular for aerial appliances and other specialised v iving
consideration to available headroom, width, grou
turning circles and load restrictions

e Travel distances from access points to v
the grounds

the building or around

ventilators, sprinklers, drenchers,

esignated rendezvous points for initial attendance; are these for
emergency services as a whole or for Fire and Rescue Service use only?
Consideration should be given to dependency on wind speed and direction,
and giving alternatives.

Hazard zones and evacuation distances

e dentify safe distances to establish notional hazard zones associated with the
permitted quantity, hazard division etc

e anything that has projectile hazard in the event of an explosion eg walls

e evacuation distances for when explosives are involved in fire.
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Other hazards

e large above or below ground oil or gas pipelines serving the establishment, or
supplying products for storage or process

e compressed gases
e c¢lectrical transformers, sub-stations etc

e environmental consequences — identify watercourses, interceptors and plant
drainage systems etc

e equipment required to mitigate environmental impact.

Duty holder information

7C4.61

7C4.62

* Who is the responsible person for the site and contact details for normal and
out of hours?

e Access to a current copy of the ‘on site plan’
* Are explosives transported around the site and achieved?

e Security regimes employed by duty holder
etc which might impact upon operatio iCS

nces, guard dogs

e \Would the use of mobile communj t create a hazard?

e Gather any technical data\@e gen formation on the properties and

Pre-planning arrangements 5@ include the development of contingency
plans for a ran eeable events. The plans should also make
ttendance that reflects the access and facilities

count the size of the building, the time required

is be necessary, to assemble sufficient resources

ting and search and rescue operations from the pre-
tendance and the effect that this will have on the anticipated mode
he pre-determined attendance should ensure that adequate

es of staff and equipment are provided to undertake initial assessment
ct an early response to the incident safely.

FIRE SAFETY INSPECTIONS

The Fire and Rescue Service is responsible for the general fire precautions on
all (except military) sites. Process fire safety is the responsibility of the licensing
authority. Therefore, due to this dual enforcement position fire safety inspections
should wherever possible be joint inspections (ie Fire and Rescue Service and
the licensing authority). Under the Regulatory Reform (Fire Safety) Order, before
a licence can be granted, the licensing authority have a duty to consult with the
Fire and Rescue Service.
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7C4.63 Information contained in the Fire and Rescue Service’s fire safety file should
therefore also be considered when producing operational site specific plans. If
as a result of any 7(2)(d) visit it is identified that a premises does not have a fire
safety file, then the Fire and Rescue Service’s normal process for information
exchange should be followed.

MINISTRY OF DEFENCE (MOD) ESTABLISHMENTS

7C4.64 The safety of explosives at any Ministry of Defence site or whilst being
transported, together with fire fighting recommendations is determined by the
Explosives, Storage and Transport Committee of the Minstry. Fire and Rescue
Services should ensure that:

e effective and regular liaison is maintained with Ministry of Defence
establishments

e they are fully aware of the emergency procedures for the estab t

Familiarisation and exercising

7C4.65 It is imperative that personnel required to
manufacturing and/ or storage locgi

ith other emergency services
responders and site personnel to e ‘response plans’ are fully
understood. Training e [ ¥ not be constrained by time; the
safe and effective qutc rucial factors. To that end, training and
exercising shoyld b iC as possible, giving due cognisance to the
tasks to be vels of command that may be implemented.
to the requirements of specialised equipment that
g high volume pumps could prove to be a valuable
and delivery of large quantities of open water.

7C4.66 rinciples would apply to sites that have been identified as being of

site. Where a Fire and Rescue Service has a Fire and Rescue Service’s Act
Section 13 arrangement in place with a neighbouring Fire and Rescue Service, it
is essential that that Fire and Rescue Service is also involved in any training and
exercises that may arise and pertinent to the overall planning and response.

7Cc4.67 All personnel who may be expected to attend incidents at identified risk sites
should also undertake technical training. This is particularly important for any
operational/tactical managers who may have to take command at an incident.
This should include an understanding of the hazards and risks associated with
explosives and operational procedures.

286  Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

Generic standard operating procedure

Phase 1:

Mobilising and en-route

Considerations:

Pre-planning information should be readily available en-route in an easy to
read and understandable format (eg explosives key actions aide memoir,
contingency plans, response plans, risk cards, site specific risk plans etc)

Collate information available from the Fire and Rescue Service Control

Consider on-arrival and approach tactics (eg slow approach, look for visual/
audible incident indicators etc)

|dentify type and quantity of explosives

Consider if fire fighting media may have adverse reacti

Assess proximity to neighbouring habitable properti
Assess if there is likely to be an immediate life ri
Identify water supplies (open and hydran
Identify boundary protection

Take account of any local
industrial premises or an irne
affected ie time of day, p

xacerbate the incident (eg
the nOMber of persons that could be

etc)

person for the site

athering information

ss any immediate crew and public life risks from a safe location

Consult with the on-site competent/responsible person and other responders
to ascertain:

— actual type/class and quantity of explosives involved
— location of explosives

— life risk

— other hazards.

Consider whether action already taken is adequate/appropriate
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¢ SHIPPING CONTAINERS

As a general rule, shipping containers should be treated with suspicion as they
have become a convenient storage facility for all kinds of materials and are often
unmarked. Incident Commanders must be cognisant that the external heating of
a container could have adverse effects on the contents. Under no circumstances
should the container doors be opened during firefighting, even if the fire appears
to be out. The container doors should not be opened for at least 24 hours and
the container treated as a potential source of explosion until that time. When
dealing with an incident at a firework display operator’s site all structures,
including ISO containers, should be treated as if they contain Hazard Division 1.1
explosives, unless there is reliable confirmation that they contain no explosives

¢ Notify mobilising control of the best approach route for other responding
vehicles to follow to the marshalling area. Any designated rendezyus point
should be a safe distance from the incident

e |mplement an initial cordon around the suspected hazard
control access into it. The table below gives recommeggded
distances for explosives related incidents based on th
explosives that might be stored within certain pre

e As it may not always be possible to determi
the incident, decision-making should al
with any hazard zone, it can bedga

has been gathered and a risk ass8

q [ e early stage of
ese distances. As
ord ed once information
arried out. All non-essential staff

Recommended min. 'um 2zar. nes for explosive related incidents

Premises Storage Recommended
minimum hazard
Type Location Maximum quantity | Zone (radius in
and type metres)
Registered for retail | Retail outlet within 250 kg HD1.4 100m
fireworks residential or
industrial area
Other registered Retail outlet within 30kg HD1.1 200m
premises residential or 100 kg HD1.3
industrial area 250 kg HD1.4
Licensed storage of | Not normally in built | Up to 2000kg 600m
fireworks up area HD1.1, HD1.3 and/
or HD1.4
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Licensed for Generally remote eg | Up to 2000kg 600m
storage by the quarries Generally HD1.1

police

Licensed site by the | Not normally built Limited only by Less than

Health and Safety up area separation 2000kg 600m

Executive distances More than
2000kg 1000m

Transportation Public roads, rail HD 1.1 600m

incident undertaking HD 1.2

Transportation Public roads, rail HD 1.3 200m

incident undertaking

Transportation Public roads, rail HD 1.3

incident undertaking

Transportation Public roads, rail HD 1.4

incident undertaking

CBRN(E)* Any Suitcase gi

CBRN(E)* Any

CBRN(E)* Any

with the incident command system

e Request police for cordon control

['mode and ensure all staff are aware of it

mediate life-saving rescues required following a risk

sider evacuation at any early stage (this may be time consuming)

e |Implement or initiate contingency plans (eg major incident plan etc) as

appropriate

e robust incident command procedures are implemented in accordance

e Consider if there are other significant hazards present (eg pressurized gases,
electrical sub-stations etc)

e Decide whether there is a risk of several simultaneous incidents

Technical considerations

289




This document was withdrawn on 9 June 2026

* Be aware that an unpredictable, dynamic sequence of damage can be
expected.

NOTE: Improvised or home-made peroxide explosives can be encountered at the
most routine incidents (eg house fires, car fires etc). They are detonated easily by
shock, impact, flame impingement, sparks and even static electricity. As soon as
responders believe that home-made explosives may be involved they should
consider the following:

— Don'’t touch anything suspicious especially white powders in unmarked jars

— Don’t tread on anything, peroxide explosives can explode when stepped
on especially granulated forms

— Consider defensive tactics if no life is at risk

— Carefully retrace your route away from the scene
— Preserve the scene and any potential evidence
— Establish cordons and secure the site

— Inform the police and the Explosive Ordnance i@ispo e.

Phase 3: Planning the response

Considerations:

e The Incident Commander must e

a risk assessment is carried out in
order to develop the response n

e
di ppropriate and relevant control

measures
e |dentify the objecti -fihe D ctives when dealing with any incident
that could resul e Ilvema@t of explosives are to:

reading to the explosives.

mander’s priority must be the evacuation of everybody in
t which point all emergency service personnel can withdraw

sives are involved in the fire, the application of water will not
extinguistt them

e |f explosives are involved in fire then a risk assessed exclusion zone must be
set-up and everyone, including Fire and Rescue Service, staff must withdraw
from it

¢ |f explosives are not involved in fire, firefighting should be limited to preventing
the fire spreading to structures or other areas containing explosives

e Ensure adequate protection is available, from which to undertake firefighting
operations

e |dentify exposure hazards and provide protective spray
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Phase 4:

Consider environmental impacts as smoke plumes and water run off may
contain high concentrations of chemicals

Develop the response plan with the site operators, other emergency services
and hazardous materials advisers

Consider whether action already taken is adequate / appropriate.

Implementing the response

Considerations as the incident develops and the response plan is implemented:

Ensure all personnel including other emergency services are aware of and
understand the evacuation signal

Be aware of any vehicles in the area of Fire and Rescue Service operations
and determine contents if safe to do so

If an explosion has occurred, secondary explosions e plaC@for some

considerable time afterwards

Fighting of secondary fires after an initial explosi not take place until

Where it is considered safe to do so, ilfefig@@g jets should be positioned to
prevent fire spread utilising branc dr¥found monitors

Use appropriate number OR@acrsS@Rel, in @portion to the tasks to be

undertaken

Liaise with site manage petent person

Small buildin ittle protection and sheltering behind walls
can be d hey will only stop small projectiles and any blast
Wave‘ay icles, demolish walls and in doing so create more
pro@ctil

ire are routinely stored in ISO containers (See Phase 2
bove for shipping containers)

aware of any explosives that may have been subjected to the blast wave
ave remained intact

If dealing with an incident at a firework display operator’s site all buildings
should be treated as if they potentially contain Hazard Division 1.1 explosives
unless there is reliable confirmation that they either contain no explosives or
they only contain Hazard Division 1.4 explosives.

Fires that have spread to buildings or areas holding Hazard Division 1, 2 or 3
explosives must not be fought:

— Hazard Division 1.1 explosives stored or transported in ISO containers may
mass explode if the container is heated or involved in a fire
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— Hazard Division 1.2 fragments are mainly munitions. If a container of
Hazard Division 1.2 explosives were involved in a fire they would be likely
to produce potentially lethal flying fragments (either from the munitions
themselves or from the container)

— Hazard Division 1.3 explosives may produce a significant explosion, or
the doors may burst open under pressure from the build-up of gases and
a large fireball produced. It is possible that in extreme circumstances the
container may mass explode

— Hazard Division1.4 — The effects of a fire involving Hazard Division 1.4
explosives should normally be contained within the container. However,
it may not always be possible to determine type and quantity; therefore,
it would be prudent to treat the load as a higher class of explosives ie
Hazard Division 1.3.

If there is any doubt whatsoever about the nature or location giithe e sives
involved, the fire should not be fought and personnel shou raw t
safe distance

e As stated above, the priority is to save life. This is
all those in the immediate vicinity. In exceptionglasi ces, this could

acceptable

® Incident ground communicatio cy transmission is to
be allowed within a radius of 10 gpeiigs frO@the electro explosive device.
Emergency services using veh etS with an effective radiated power
greater than 5 watts sho : ithin 50 metres of the damaged
equipment. All non ers should be either switched off or
removed to a di 50 metres.

that crews operate at a minimum of two persons in the hazard
zone

— do not enter the hazard zone unless instructed to undertake operational
tasks

— remember that vehicles, brick or block structures may afford little
protection; use earth embankments or similar substantial cover for
protection

— be aware of smoke plumes and avoid where possible.

e Hazardous materials advisers, after liaison with the Incident Commander and
site specialist, should, in line with the generic standard operating procedure,
complete a hazardous materials risk assessment including the:
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explosive type and quantity

life safety

provisions for cover or protection
— business continuity for the wider community.

This approach should be used to establish suitable and sufficient hazard zones.
This will enable hazardous materials advisers to advise Incident Commanders that
cordons can be downsized. For example, fire in a town centre shop registered to
store 250kg of Hazard Division 1.4, the initial cordon table says 100m cordon. The
hazardous materials adviser may advise a reduction of the hazard zone to 15
metres and out of direct line of sight. This would enable perimeter cooling until
such time that the explosives have all detonated or remote monitors have
controlled the fire.

Phase 5: Evaluating the response

Incident Commanders should constantly evaluate t
the incident and the effectiveness of specific operati

se explosives at
edures and advice.

Evaluation is not a one-off process but should oughout the
incident as circumstances change or newy i thered. After
evaluation, if necessary, the Incident Corgliina ould adjust the response
plan, amend/implement control me es municate the changes to all
staff.

Phase 6: Closing the incide

At the end of anginci plosives, further control measures should
include:

o RESHUAPRAZA

Iti fo ves to remain live after the fire has been extinguished
der-ash, even if they have been involved in a very intense fire.
ed pa¥ts may also have been projected some considerable distance.
ping on these explosives, particularly detonators, can generate
icient friction to set them off potentially causing severe injury. Entry into
plosives storage structure should not be undertaken until it can be
contirmed by the duty holder that sufficient steps have been taken to identify
and remove any live explosives.

e LIAISON BETWEEN THE INCIDENT COMMANDER AND THE FIRE
INVESTIGATION OFFICER
The Fire Investigation Officer must be briefed regarding the location, condition,
type and actual involvement of any explosives at the incident. Any fire
investigation may be subject to the higher requirements of the Health and
Safety Executive, police, coroner’s or public enquiry investigations. In such
circumstances the Fire and Rescue Service’s strategic management should be
consulted for further guidance.
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e HAND-OVER OF THE INCIDENT TO THE APPROPRIATE AUTHORITY
This will be the duty holder, owner or occupier in most instances. The
outcomes of the analytical risk assessment should form part of the incident
hand-over.

e HEALTH AND SAFETY EXECUTIVE
The Health and Safety Executive should be informed whenever explosives are
involved fire.

O
&
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PART C-5
UN Class 2 Gases (including acetylene)

General information

Introduction

7¢5.1  This section offers Fire and Rescue Service staff technical operational guidance
to assist them in carrying out operational risk assessments to safely resolve
emergency incidents involving gases. It does not cover the bagi
principles applicable to gases, such as the gas laws, as t
Fire Service Manual (volume 1 Fire Service Technology,
Physics and Chemistry for Firefighters.

Characteristics and classificati

What are gases?

7C5.2  Gas is one of three states of '@iter. en on pressure, most substances
can be cooled to form a solig dded to the solid it turns into a liquid
at its melting point, and the S8Nto a gas at its boiling point.

7C5.3 A pure gas ma W dual atoms (eg a noble gas or atomic gas

like neon), el made from one type of atom (eg oxygen), or
Compou@ m de from a variety of atoms (eg carbon dioxide). A gas
' riety of pure gases much like air.

7C5.4 rs to'@gas phase at a temperature where the same substance
in the liquid or solid state, below the critical temperature of the

7C5.5 nd vapours have no size or volume; they expand to fill their container or
in the open spread out until they are equally distributed throughout the space
available to them. The physical behaviour of gases is described by the gas laws.
Properties, notable for those who have to manage incidents, include:

e gases and vapours exert an increasing pressure on their containers as they
are heated

e when a gas or vapour expands, perhaps as it escapes its container, its
temperature falls.
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UN Class 2 - classification

7C5.6  Gases are recognised by their containers, warning symbols and their behaviour.

7C5.7  In the system of hazard classification devised by
Committee of Experts on the Transport of Dangféro 00dsYUNSCETDG) the
following classes are directly associated wi

e (Class 2.1 — Flammable gases

e (Class 2.2 — Non-flammable, nofif# S€e
e (Class 2.3 — Toxic gases

e (Class 4.3 — Subgtan hic ontact with water emit flammable gases

\ 4
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7C5.8
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7C5.9  Secondary identification is by cylinder shoulder colour. Unless otherwise
specified, gas and gas mixtures can be identified by a colour classification
indicating gas properties in accordance with the risk diamond on the cylinder
label, for example:

7C5.10 A number of the most common gases have beep

colours below the shoulder of a ¢
according to the gas company. T

BSociation and the Health and Safety
Executive and is exRect [ opted in 2015.

\ 4
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a cylinder and the owner. Typical markings on cylinder
ownWelow. The name of the industrial gas company will be

e cylinder. This will allow identification of the cylinder owner is. For
ene cylinders, the word acetylene is stamped onto the neck.
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Hazards

Compressed gases

7¢5.12 Compressed gases pose different hazards to chemical liquids or solids and can
often be more dangerous due to the following hazards:

e potential source of high energy, particularly in high pressure cylinders

e cylinders containing compressed gases may fail if over-pressurised or
weakened by the application of heat

¢ |ow boiling point of some liquid contents resulting in the potential for ‘vapour
flashing’

e ease of diffusion of escaping gas

e leakage of flammable and/or toxic gases can cause danger con S
especially if they are confined

¢ |ow flashpoint of some highly flammable liquids

e absence of visual and/or odour detection of som in atials

e heavy and bulky containers, unless cylindergiare ured they may topple
over, cause injuries, become damaged e cause contents to
leak

e if the regulator and valve assemfiyShe , the cylinder may ‘rocket’, like a

projectile or ‘torpedo’, dangerq % ad the workplace
¢ liquefied gases (e Pa@sssi®) respond more rapidly to heat than

the permanent gase

* |ow boiling ‘int n cause frostbite on contact with human tissue

d by pressure relief valves, fusible plugs or
ho er, these may not work correctly in a fire situation, or if

zards stem from the high pressure of a cylinder’s contents
tal application of a compressed gas or jet into eyes or onto an
open wothd, whereby the gas can enter the tissue or bloodstream, is
particularly dangerous).

7C5.43 To prevent the interchange of fittings between gases, cylinder valve outlets are
left hand threaded on flammable gas cylinders and right hand on other gases.

Cylinders in fires

7C5.14  All cylinders represent a potential hazard if directly involved in a fire. Cylinders
are pressure vessels, designed to withstand high internal pressure but if that
pressure increases with heat they may fail. This is particularly important if

300 Fire and Rescue Service Operational Guidance - Incidents involving hazardous materials



This document was withdrawn on 9 June 2026

cylinders are directly impinged with flame as, in addition to the increase in
internal pressure, the cylinder shell itself starts to lose its strength as a result of
excessive heat.

7C5.15 The nature of the failure and its consequences depends on the combination of
cylinder design and gas type. Flammable gases clearly represent a greater risk
but all failures will have significant consequences.

Flammable gases

7C¢5.16  Failure of flammable gas cylinders result in the release of combustion energy if
they burst in a fire. Hazards from this include:

* a blast pressure wave
e fireball

e cylinder fragments may be thrown considerable dist

e flying fragments may travel up to 200 metres an igh ing
trajectories

e flying glass and other structural material

e structural damage to buildings in the @cini

7C5.147 Flammable gases ignite or b
conditions explosions. The fol O

praailicing d light, and in certain
s should be understood in order to

e Lower expl
in air at a gi d temperature that will propagate a flame when
exposed [

er and upper explosive, or flammable, limit at a given temperature

point — lowest temperature required to raise the vapour pressure of
a liquid such that vapour concentration in air near the surface of the liquid is
within the flammable range, and as such the air/vapour mixture will ignite in
the presence of a suitable ignition source, usually a flame

e Fire point — minimum temperature at which a mixture of gas/vapour and air
continues to burn in an open container when ignited

e Auto-Ignition temperature — minimum temperature required to initiate or
cause self-sustained combustion of material in the absence of any external
source of ignition
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e Critical temperature — that temperature above which no amount of
pressure can liquefy a gas. It does not relate to flammability or likelihood of
explosion.

Most gases are denser than air, although common exceptions include acetylene,
ammonia, helium, hydrogen and methane. Even these may, on escape, be
cooler than ambient air and therefore slump initially, but eventually the gas

will rise. Gases that are lighter than air may accumulate under structures at

high levels unless ventilated. Hydrogen and acetylene, which have very wide
flammable limits, can form explosive atmospheres in this way. More dense
gases will on discharge accumulate at low levels and may, if flammable, travel a
considerable distance to a remote ignition source.

Toxic gases

7C5.19

Cryogenics (extreme cold)

Toxic or poisonous gases cause harm when we are exposed to Zzj€m. rally
exposure occurs through inhalation but gases may also be a thro

the skin. Further information on toxicity is contained in Segti ar @9 — Toxic
and infectious substances.

7C5.20 Cryogenic liquids present a cold burn haz e released quickly,
7C5.124 — Cryogenics for further infm
Usage, transportati aging and

storage Q
Usage N \

ses naturally occurring and are extracted from the
t possible or necessary to describe the usage of gases

Transportation and packaging

General

7C5.22 The transportation of gases as gases at ordinary temperatures and pressures is

302

not a practical or economically viable option for the chemical industry due to the
size of containers that would be required. Viable storage and transport options
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rely on cooling, the application of pressure and dissolving gases. The favoured
option is to use pressure to liquefy a gas but for every gas there is a critical
temperature above which it cannot be liquefied by the application of pressure.

7C5.23 Gases below their critical temperatures are often called vapours and can be
liquefied by the application of pressure so as to be transported or stored as
liguids at ambient temperature. Above this critical temperature gases can
not be liquefied by the application of pressure alone. When a pressurised
liquid is warmed it will exert the critical pressure on its container at the critical
temperature.

Critical temperatures of common gases

Name Critical Critical Boiling
temperature pressure point
(°C) (bar) (°C)
Ammonia 132 112.8 -33
Butane 152 -1
Chlorine 144 -34
Propane 97 9 -42
Sulphur dioxide 158 -10
Argon 2 49 -186
Oxygen 49.6 -183
Nitrogen % 34 -196
Hydrogen — 13 -252
Helium 268 2.3 -269

ical temperature below ambient temperature can be
nspOPed in small quantities as compressed gases at ambient
but when bulk quantities are required they are usually cooled to

NOTE:

e Carbon dioxide — can be encountered as solid, liquid or gas. The critical
temperature of CO, is a little over 31°C so for most of the year when
encountered in small quantities (as in the case of fire extinguishers) it will be a
pressurised liquid but on a hot day it will be a gas. Small quantities of carbon
dioxide can also be encountered as a solid used as a refrigerant called ‘dry
ice’, which does not melt but turns into a gas as it warms up. This process
by which a solid does not melt but turns directly into a gas as it warms is
known as ‘sublimation’. Bulk carbon dioxide is transported as a refrigerated
pressurised liquid.
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e Acetylene - is different from other gases in that it can decompose in the
absence of air into its constituent elements, carbon and hydrogen. This is an
exothermic reaction, that is, it gives off heat and is more generally known as
decomposition. Exothermic decomposition does not produce as much heat
as acetylene burning in air. Decomposition requires a significant input of
energy from direct flame contact on a cylinder to initiate it. Mechanical shock
alone to a cold cylinder cannot initiate decomposition.

Appropriate options for storing and transporting gases are detailed in the
European Agreement concerning the International Carriage of Dangerous Goods
by Road (ADR), which is enacted into UK law by the carriage of dangerous
goods regulations.

e fi S,
press¥fe or

In this system a hazard identification number consists of two or
where ‘2’, for example, indicates a hazard of emissions of gasggu
to chemical reaction.

Examples of hazard warning numbers associateu -it. a gas hazard

Hazard Hazard description
warning
number

20 Asphyxiant gas g 0 subsidiary risk

22 asphyxiant

xidising (fire-intensifying) gas

Toxic gas, corrosive

Flammable liquid which reacts dangerously with water,
emitting flammable gases

323 Flammable liquid which reacts with water, emitting
flammable gases

362 Flammable liquid, toxic, which reacts dangerously with
water, emitting flammable gases

X362 Flammable liquid, toxic, which reacts dangerously with
water, emitting flammable gases

382 Flammable liquid, corrosive, which reacts with water,
emitting flammable gases
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Examples of hazard warning numbers associated with a gas hazard

Hazard Hazard description
warning
number
X382 Flammable liquid, corrosive, which reacts dangerously with
water, emitting flammable gases
423 Solid which reacts with water, emitting flammable gases
X423 Flammable solid which reacts dangerously with water,
emitting flammable gases
462 Toxic solid which reacts with water, emitting flammable
gases
X462 Solid which reacts dangerously with wate itting toxic
gases
482 Corrosive solid which reacts with w iiting cOrrosive
gases
X482 Solid which reacts danger emitting

corrosive gases

giS contained in Section 7 Part
azardous materials.

7C¢5.27  Further information on the transpor
C-3, Transportation, packagi n

Storage
7C5.28 Gases are store lind cryogenic vessels or tanks. On-site generation of
gasis also a

Cylinders

tore cylinders either as a compressed or liquefied gas, or
solvent (eg acetylene dissolved in acetone). Cylinders are subject
e testing to ensure that they are fit for purpose, and are tested
es their working pressure. Some cylinders are equipped with safety
devices, which are designed to relieve pressure by venting gas as the cylinder
heats up.

7C5.30 Serious accidents can result from ignorance of the properties of the gases, or
from misuse or abuse. Great care is needed during the transportation, handling,
storage and disposal of such cylinders.

7¢5.31  Cylinders exist in the following types of construction:

e Welded cylinders — two steel halves welded together around the centre

e Drawn steel — a single steel skin containing no weld
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7C5.34

7C5.35

7C5.36
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e Aluminium cylinders — lighter in weight than steel cylinders and are used to
contain specialist gases

e Composite cylinders — a woven jacket impregnated with resin and protected
by a hardened plastic outer cage. This type of cylinder is mainly used for
liquefied petroleum gas but can be found with various contents. Occasionally
these cylinders can have an aluminium lining.

The cylinder construction provides little to no indication as to the contents of the
cylinder, but may alter the actions required to deal with them when involved in
fire, in particular composite cylinders.

All cylinders may fail in a fire situation and the effect of the consequent explosion
will depend upon the nature of the gas contained. Acetylene is a special case
because it can undergo a self-sustaining internal decomposition reaction,
producing heat, which may continue after the fire has been exting

Liquefied gases are generally of two types:

e high pressure (eg carbon dioxide, ethane)

e |ow pressure (eg liquefied petroleum gas).

bs some of the heat
normally result in the
alve, which relieves
the excess gas pressure. If the cylingeiiu omes excessively heated, the
edticed and the cylinder may falil

As the cylinder heats up in the fire, the liquefiegliga
and boils, increasing the pressure in the ¢

catastrophically.

Liquefied petroleu ' ling under heat may result in a boiling liquid
expanding vapgur i his is Where the boiling liquid in the cylinder rapidly
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Cylinder Failure — All pressurised cylinders, regardless of their
contents are at the greatest risk of failure whilst being subjected to
direct flame contact.

As a metal cylinder is heated the shell will begin to lose its tensile
strength, in composite cylinders heating will also break down the
resin. (NOTE: Although steel loses approximately 50 per cent of
its strength at about 550°C, rising gas pressure may overcome
reducing steel tensile strength at about 300°C)

All cylinders ultimately fail because the shell reaches a point where
its tensile strength weakens to such a degree (or in the case of
composite cylinders the resin breaks down) that it can no longer
contain the internal pressure being exerted by t S.
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Operational considerations
(compressed gas cylind ents)

Pre-planning

7C5.37 Fire and Rescue Services shQil hat they:

e proactively collect inform
their turn-ouigare

location and type of hazardous gases in

e make sig rmati

staff 4

hav

vailable to mobilising controls and operational

ct arrangements in place to deal with emergencies
gas\@inders via the British Compressed Gas Association

e review and update any information held.

Phase 1: Mobilising and en-route

7¢5.38 Consideration:

e Pre-planning information should be readily available en-route in an easy to
read and understandable format (eg gas cylinders involved in fire — key
actions aide memoir, contingency plans, response plans, risk cards, site
specific risk plans etc).
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Phase 2: Arriving and gathering information

7¢5.39 Considerations:

e Response vehicles must be parked outside any potential blast zone whenever
cylinders are suspected of being involved in fire

e The Incident Commander should assess any immediate crew and public
life risks, then gather information to establish an initial cordon around the
potential hazard zone. Consideration should be given to evacuation of the
public and non-essential responders. Liaison with the police will be necessary
if evacuation is required. Where evacuation is not possible, or is considered
inappropriate, all those remaining in the hazard zone should be warned of
the risks and, if necessary, advised to stay away from openings especially
windows and occupy rooms furthest away from the risk

e Staff required to carry out tasks within the initial cordon sho
all available substantial shielding. Personal protective equi
protective equipment) appropriate to the immediate h
such structural firefighting kit including gloves, flash/fir
protection. Staff who are tasked to work behind s i
the hazard zone likely to be affected by a fir pp ately 25m for
a single cylinder) should wear breathing apR&ra dition to the above
personal protective equipment

e The key information required is:

ers are involved and are suspected of having been
can pose significant additional risks, these are detailed in

iderations when designating the initial cordon include:

— size of cylinder(s)

number of cylinders
— shielding provided by any buildings or structures
— type and extent of adjacent structures

— local topography (eg protection provided by slopes and gradients of
ground levels etc)

— affect of the potential blast pressure wave
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