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IMPORTANT NOTICE

Frequently asked
question

This document has been developed through
the RISCAuthority and published by the Fire
Protection Association (FPA). RISCAuthority
membership comprises a group of UK
insurers that actively support a number

of expert working groups developing

and promulgating best practice for the
protection of people, property, business
and the environment from loss due to fire
and other risks. The technical expertise for
this document has been provided by the
Technical Directorate of the FPA, external
consultants, and experts from the insurance
industry who together form the various
RISCAuthority Working Groups. Although
produced with insurer input it does not

(and is not intended to) represent a pan-
insurer perspective. Individual insurance
companies will have their own requirements
which may be different from or not reflected
in the content of this document.

The FPA has made extensive efforts to
check the accuracy of the information

and advice contained in this document

and it is believed to be accurate at the

time of printing. However, the FPA makes
no guarantee, representation or warranty
(express or implied) as to the accuracy or
completeness of any information or advice
contained in this document. All advice and
recommendations are presented in good
faith on the basis of information, knowledge
and technology as at the date of publication
of this document.

Without prejudice to the generality of the
foregoing, the FPA makes no guarantee,
representation or warranty (express or
implied) that this document considers all
systems, equipment and procedures or
state-of-the-art technologies current at the
date of this document.

Use of, or reliance upon, this document, or
any part of its content, is voluntary and is

at the user’s own risk. Anyone considering
using or implementing any recommendation
or advice within this document should rely
on his or her own personal judgement or, as
appropriate, seek the advice of a competent
professional and rely on that professional’s
advice. Nothing in this document replaces
or excludes (nor is intended to replace or
exclude), entirely or in part, mandatory and/
or legal requirements howsoever arising
(including without prejudice to the generality
of the foregoing any such requirements

for maintaining health and safety in

the workplace).

Except to the extent that it is unlawful to
exclude any liability, the FPA accepts no
liability whatsoever for any direct, indirect or
consequential loss or damage arising in any
way from the publication of this document
or any part of it, or any use of, or reliance
placed on, the content of this document or
any part of it.
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Summary of Key Points

Comply with fire safety
legislation

Protect business continuity

Minimise the use of flammable

liquids in the workplace

Provide suitable training for

staff

Identify hazard zones

Plan the fire risk assessment

Ventilation

Ignition

Containment

Exchange

Separation

Fire protection

Environmental considerations

In addition to a fire risk assessment undertaken in compliance with national fire safety
legislation an assessment should also be undertaken by a competent person in
accordance with the Dangerous Substances and Explosive Atmospheres Regulations
2002 (DSEAR).

All businesses should take steps to maintain the continuity of their operations by
making and rehearsing a suitable emergency plan.

Priority should be given to eliminating flammable and highly flammable liquids from the
workplace wherever possible.

A training scheme should be established for the training and refresher training of staff
who may be called upon to fill, drain or maintain tanks.

The DSEAR assessment should include identifying hazard zones in the workplace.

The ‘VICES’ acronym is a key element of fire safety with flammable liquids and should
be followed when carrying out the assessmen

Sites selected for locating storage tanks should not be in hollows or close to drains
and other areas below surrounding ground level where released flammable vapours
may accumulate.

Identify all potential sources of ignition in the vicinity of the tanks. These will include
flames, hot surfaces and areas of movement that may lead to the generation of heat
by friction or the build-up of static charges.

The possibility of deliberate fire raising should be considered as part of the fire risk
assessment and a check made to ensure that there are adequate security precautions
against arson and vandalism.

Tanks should be installed on foundations designed to support the weight of the tank
together with a full capacity of the most dense material that is likely to be stored within it.

Consider possible non-flammable or less flammable alternatives for each flammable
solvent in use.

Tanks above ground level should be located in well ventilated positions, separated
from buildings and structures, process areas and the site boundary but in positions
that are easily accessible by the emergency services.

Consider installing a foam enhanced sprinkler installation to protect stocks of
flammable and highly flammable liquids.

The earliest possible detection of leakage from tanks and pipework is necessary to
minimize the risk of fire/explosion and to prevent contamination of ground and water
sources.



1 Synopsis

These recommendations give advice on the storage of flammable and highly flammable
liquids in external fixed tanks located either above or below ground level.

Guidance is presented on the layout of the installations, fire prevention and protection
measures and the fire safety management of the facilities. The information is provided in a
manner that follows the ‘VICES’ criteria set out in the Dangerous Substances and Explosive
Atmosphere Regulations.

These recommendations present measures relating to fire safety in the storage of highly
flammable and flammable liquids when located in external fixed tanks. In many cases these
will be fuels but may also include solvents, adhesives, resins and industrial feedstocks. Some
of the liquids may present hazards other than those relating to fire, for example they may
present health hazards, but these are outside the scope of this document.

The following are also outside the scope of these recommendations:
e petrol and diesel fuel stored at filling stations;
e temporary storage facilities (such as in tanks carried on vehicles or on board ships);

e the storage of highly reactive flammabile liquids such as oxidising agents and chemicals
which may decompose, polymerise or spontaneously combust if specific storage
conditions are not observed;

e substances which are gases at ambient temperature and pressure but are stored as liquids
under pressure or refrigeration (for example LPG);

e reaction vessels that are integral parts of industrial process plant;

e the construction of ‘large’ storage tanks (ie tanks with a diameter greater than 10m) and
those with floating covers; and

e the layout of petroleum refineries, tank farms and distribution depots.

In addition, these recommendations are not applicable to sites where operations are of a
scale such that The Control of Major Accidents Hazard Regulations 1999 (COMAH) (as
amended) (ref 1) are applicable.

Legislation may impose requirements additional to the provisions contained in this document,
thus, for example, due regard should be given to environmental protection in compliance with
relevant legislation (see refs 2 to 6).

These recommendations are part of a suite of documents and should be read in conjunction
with RISCAuthority recommendations RC55 and RC 56 (refs 7 and 8).

The guidance set out here should be taken into consideration when risk assessments are
carried out in compliance with the Regulatory Reform (Fire Safety) Order 2005 or equivalent
legislation in Scotland and Northern Ireland (refs 9-13) and the Dangerous Substances and
Explosive Atmospheres Regulations (DSEAR) 2002 (ref 14).

3 Definitions

Auto-ignition temperature

The minimum temperature at which a material will ignite spontaneously without the presence
of a source of ignition.

Bund

A secondary enclosure to retain spills or leakage from tanks or containers to prevent
contamination and spread of fire.
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Warning

Flammable
material

olere

Figure 1: Example of a
flammable warning sign

Classification of hazardous areas (BS EN 60079-10-1) (ref 15)

(This classification refers to areas in which open processes are carried out, areas in which
closed processes are undertaken should be subject to a risk assessment.)

Zone 0: An area in which an explosive gas atmosphere is present continuously or for long
periods.

Zone 1: An area in which an explosive gas atmosphere is likely to occur in normal operation.

Zone 2: An area in which an explosive gas atmosphere is not likely to occur in normal
operation and, if it does occur, is likely to do so only infrequently and will exist for a short
period only.

Competent

Someone with sufficient training and experience or knowledge and other qualities to enable
them properly to implement the relevant measures.

Explosive limits (BS EN 60079-10-1) (ref 15)

Lower explosive limit (LEL): The concentration of flammable gas or vapour in air, below which
the gas atmosphere is not explosive.

Upper explosive limit (UEL): The concentration of flammable gas or vapour in air, above which
the gas atmosphere is not explosive.

Flammable liquid
A liquid as defined for highly flammable liquid (see below) but with a flashpoint up to 55°C.

Flashpoint (BS EN 60079-10)

The lowest liquid temperature at which, under certain standardised conditions, a liquid gives
off vapours in a quantity such as to be capable of forming an ignitable vapour/air mixture.

Highly flammable liquid (DSEAR 2002) (ref 14)

Highly flammable liquid means any liquid, liquid solution, emulsion or suspension, other than
aqueous ammonia, liquefied flammable gas, and liquefied petroleum gas which:

(@) when tested in accordance with Part A.9 of the Annex to the Directive (ref 16) has a
flashpoint of less than 32°C; and

(b) when tested at 50°C using the procedure referred to in Appendix B to the ‘Approved
requirements and test methods for the classification and packaging of dangerous goods for
carriage’ with a heating time of 60 seconds supports combustion.

4 Introduction

Flammable and highly flammable liquids fall within the definition of ‘dangerous substance’
as referred to in the Dangerous Substances and Explosive Atmospheres Regulations 2002
(DSEAR) (ref 14).

Where a dangerous substance is either present or liable to be present at the workplace,

a suitable and sufficient assessment of the risks likely to arise should be conducted and
action taken to eliminate or reduce the hazard as far as is reasonably practicable. Where an
explosive atmosphere may occur the workplace must be classified into zones based on the
frequency and duration of the explosive atmosphere (see BS 60079-10, ref 15) and the zones
checked by a competent person.

The flashpoint is the property that is conventionally used to classify and indicate the
flammability of liquids. Those with flashpoints close to ambient temperatures are more
hazardous than those with flashpoints at higher temperatures that are unlikely to be reached
in the workplace.
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Two main dangers need to be recognised:
¢ the danger of explosion, when flammable vapour/air mixtures fall within their explosive limits; and

e the danger of fire, which may involve areas of static or flowing liquid, or the rupture or
explosion of unvented or inadequately vented containers.

All flammable liquids, regardless of flashpoint, will contribute greatly to the severity and spread
of an existing fire. Physical properties, the auto-ignition temperature, explosive limits, specific
gravity, vapour density and oxygen enrichment or depletion of the atmosphere will need to

be considered when specifying risk control measures. In the case of external fixed tanks, the
vapour density of the stored liquid will be of particular significance in the case of the escape
of vapours which may accumulate in low lying areas or flow a considerable distance from the
location of the leakage.

The intensity of a fire or its rate of growth may be increased if incompatible materials, such as
organic peroxides, are stored adjacent to flammable liquids. In addition, a fire may grow and
involve dangerous substances which are themselves not combustible (see Health and Safety
booklet HSG 71 (ref 17).

These recommendations apply to all flammable and highly flammable liquids although
under certain conditions some of the requirements, where liquids with higher flashpoints are
concerned, may be relaxed. The extent of hazard reduction and management will be one of
the outcomes of the specific risk assessment conducted in terms of DSEAR (ref 14) and the
general fire risk assessment carried out in compliance with fire safety legislation (refs 9-13).

To comply with the requirements of DSEAR, the management of flammable and highly
flammable liquids should be subject to a risk assessment undertaken by a competent person.
When considering such an assessment it should be remembered that the control measures
that may be appropriate in the case of an open process, where flammable vapours are
exposed to the atmosphere, may be very different from those which should be observed

in an area where a process in which such substances are handled in pipelines and closed
containers is undertaken.

The risk assessment is not a once in a lifetime approach. It should be reviewed periodically,
following an incident or near-miss and when there are changes in the:

e equipment being used;

e materials being used in the process;

e operating procedures and parameters;

e control measures that are observed;

¢ management of the process;

e size of the operation; or

e process times involved.

The risk assessment should also be reviewed following an incident or near miss.

Specialist advice should be sought where materials, such as some oxidising agents, that may
be incompatible with flammable liquids, are in use in the process.

The main causes of fire involving flammable liquids, which should be borne in mind when
carrying out the risk assessment, include:

¢ lack of awareness: incorrect/improper installation or use of equipment; hazardous
situations not being recognised; or personnel being ignorant of the hazards associated with
flammable liquids;

e |ack of training: in the handling of flammable liquids;

¢ |lack of maintenance: where no problem areas are apparent (such as in the case of a closed
process) and it is felt that the cost of regular maintenance is not justified;

® misuse: poor management procedures where a person engages in an unsuitable or
prohibited practice (for example, smoking) with disregard for safety regulations;

e carelessness: where an existing problem is recognised but ignored;
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* improper design: possibly by a person not qualified to do so and ignoring relevant
legislation and/or standards;

e static electricity: where movement of flammable liquid in the handling process may lead to a
build up of charge;

e absence of good housekeeping: where areas are not kept free from other combustible
materials; and

e lack of appropriate waste management: for example of nominally empty tanks: which have
been decommissioned after use in large scale operations but subsequently inadvertent
steam injection has raised the temperature of the residual contents high enough to reach
their auto-ignition temperature.

In addition to DSEAR, the requirements of the Control of Pollution (Oil Storage) (England)
Regulations 2001 should be observed, particularly those relating to the provision of bunds (ref 6).

Changes in legislation

In 2015 a number of amendments to current legislation affecting the control and
management of flammable liquids will come into operation. Most importantly:

e The Seveso Il Directive, implemented in the UK as the COMAH Regulations, will be
replaced in 2015 by the new Seveso lll Directive. A major change will be the use of
the Globally Harmonised System (GHS) for classification of chemicals to determine
whether they are within the scope of the Directive. There is also the potential for sites
to change their COMAH status (top tier, lower tier or non-COMAH) when the new
Directive is implemented, depending on the substances and quantities held.

e From 1 June 2015 European Regulation (EC) No 1272/2008: Classification, labelling and
packaging of substances and mixtures (already known as the ‘CLP Regulations’ will
replace the Chemicals (Hazard Information and Packaging for Supply) Regulations 2009.

5 Recommendations

5.1 Compliance with fire safety legislation

511 A suitable and sufficient fire risk assessment should be undertaken for all premises
to which the Regulatory Reform (Fire Safety) Order 2005 (or equivalent legislation in
Scotland and Northern Ireland) applies (refs 9-13).

51.2  Aswell as the staff handling and using flammable liquids, the assessment should
consider staff remote from the process area who may be affected by smoke, heat
and flying debris in the event of a fire. Where large volumes of flammable liquids are
stored, handled or in use the implications for other people in the neighbourhood
should also be addressed. In business critical areas the implications for property
protection and business continuity, as well as life safety, should also feature
prominently in the assessment.

51.3  Anassessment should be undertaken in accordance with the Dangerous
Substances and Explosive Atmospheres Regulations 2002 (DSEAR) (ref 14). In
common with the fire risk assessment, this should be undertaken by a competent
person; it should identify any hazard zones in the workplace.

514  Risk assessments should be the subject of periodic review, including at the time
when any changes to the process, the substances involved, the method of storing or
handling the substances or the treatment of waste solvents are being considered.

515  The response by fire and rescue services to 999/112 calls and signals routed via fire
alarm monitoring organisations varies widely throughout the UK, and differs from day
to night-time. Fire safety managers should refer to the relevant fire and rescue service
to make themselves aware of the levels of response in the areas in which their
premises are located and consider this information when undertaking and reviewing
their fire risk assessments.
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e Close liaison should be
established with the fire and
rescue service so that they may
become familiar with the layout
and nature of the hazards on
the site.

e Specialist advice should be
sought regarding the provision
of facilities for emergency
pressure release.

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids

5.2

Business continuity

Even a small fire can have a disproportionate effect on a business if it occurs in a critical
area. The use of solvents is hazardous and must be carefully managed to avoid unnecessary
disruption to the efficient functioning of the business.

5.21

522

5.2.3

524

5.3
5.31

532

5.3.3

534

5.3.5

5.3.6

537

5.3.8

In commercial premises where processes routinely involve the use of flammable

or highly flammabile liquids, the fire hazards and thus the threat to the business are
increased if the processes are allowed to continue unattended. If it is intended that
equipment is to be left operating without staff in attendance then a specific risk
assessment for the process should be undertaken. (Further information regarding
unattended processes is set out in RISCAuthority recommendations RC42 (ref 18)).

All businesses should take steps to maintain the continuity of their operations by
making a suitable emergency plan. Guidance for this is set out in Business resilience:
A guide to protecting your business and its people (ref 19). The emergency plan
should address the implications of a fire, flood or other perceived disaster on all
facets of the business model. It should indicate the lines of communication that
should be followed and the contact details for specialist assistance, providers of
alternative accommodation and suppliers of replacement equipment.

Tabletop exercises should be held periodically to test the effectiveness and suitability
of the emergency plans.

Consideration may be given to applying commercially available computer programs,
such as the ROBUST software (Resilient Business Software Toolkit) that is available
free of charge (ref 20), or similar product, to develop and check the adequacy of the
plan.

Fire safety management

At the outset, attention should be given to eliminating flammable and highly
flammable liquids from the workplace wherever possible. Serious consideration
should be given to the need for the use of such liquids in the process and the
possibility of replacing them with non-flammable liquids as alternatives, or at least
with those having a flashpoint above 55°C.

For quantities greater than 25 tonnes the storage location should be marked in
accordance with the Health and Safety (Safety Signs and Signals) Regulations 1996
(ref 5). On certain sites where dangerous substances are stored, signs in accordance
with the Dangerous Substances (Notification and Marking of Sites) Regulations 1990
(ref 21) should be displayed.

Where appropriate, competent authorities should be notified and emergency action
plans prepared in compliance with the Control of Emergency Accident Hazards
(COMAH) Regulations 1999 (as amended) (ref 1).

All tanks and filling points should be marked with the name of the liquid in the

tank. This is especially important where several different liquids may be loaded or
unloaded from a common location. Additional precautions may be necessary where
incompatible liquids are being handled.

The method of operating isolation and control valves should be indicated by signs or
labels where necessary.

The security of tanks of highly flammable and flammable liquids is of the utmost
importance. All storage tanks should be within a secure area protected by

suitable perimeter protection such as welded mesh or a palisade complying with

a recognised standard (for example BS 1722-12 (ref 22). If the site is enclosed and
there is a security access control system in place there may be no requirement for an
additional fence around the tank or bund.

Where tanks are enclosed individually or in groups, no fewer than two gates should
be provided for access and escape.

No hot work should be performed on or near a tank unless a suitable and sufficient



risk assessment has been undertaken and a competent person has issued a permit
to work under a hot work permit scheme operated in accordance with RISCAuthority
recommendations RC7 (ref 23).

Staff training

5.3.9 Atraining scheme should be established and monitored for the training and refresher
training of staff who may be called upon to fill, drain or maintain tanks.

5.310 All staff members should be trained in:

e the hazards associated with the storage of highly flammable and flammable
liquids on the premises;

e the precautions in the filling and discharging of the tanks;
e the action to take in the event of a spillage or fire; and
e raising the alarm and implementing the emergency procedures.

5311 Staff should be made aware of the hazards of deliberate fire raising, which may be
carried out by colleagues as well as by intruders.

5.4 VICES

5441 The HSE guidance in booklet HS(G)51 (ref 24) suggests the use of the acronym
VICES to help apply five basic principles which ensure that any flammable or highly
flammable liquid that cannot be substituted in the workplace is used and stored with
appropriate care.

5.4.2  Suitable staff training should be in place to ensure all personnel are aware of the
hazards in the workplace and apply VICES to ensure a safer working environment for all.

54.3 The acronym may be explained as follows:

V Ventilation (see section 5)
e |s there sufficient ventilation to keep the concentration of the liquid’s vapour
below its lower explosive limit?
I Ignition (see section 6)
e Have all possible ignition sources been removed?

e s the electrical and heating equipment used in this area suited to the risk category?

C Containment (see section 7)
e Are the liquids stored in suitable tanks?
e Inthe event of a spillage will they be contained?
e Isit possible to prevent spillages from spreading?
e Are bunds present where required?

e Are ‘empty’ tanks properly managed?

E Exchange (see section 8)
e (Can flammable substances be eliminated?

e (Can the substance be replaced by a less flammable one?

S Separation (see section 9)
e |s the storage of liquids separated from other stored materials?
e Are incompatible materials suitably separated?

e Are physical barriers (such as fire walls) present as required?
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5.5
5.56.1

55.2

55.3

55.4

5.5.5

55.6

557

5.6.8

55.9

5.5.10
5.5.11

5512

5513

5514

5.6
5.6.1

Ventilation

Tanks may be located below or at ground level. Storage at ground level, in the open
air has the advantage that any vapours produced will normally be dissipated by
natural ventilation and also has the benefits that a leak may readily be detected and
the condition of the tank may easily be monitored.

To enable adequate ventilation in the open air, sites selected for locating storage
tanks should not be in hollows or close to drains and other areas below surrounding
ground level where released flammable vapours may accumulate.

Open air storage tanks should be away from buildings and structures that may
prevent an adequate flow of air for ventilation.

Care should be taken when siting new tanks or structures in the vicinity of existing
tanks, that conditions are not created that may be conducive to the accumulation of
any released flammable vapours.

Consideration should be given to the possible release of flammable vapours from
vent and fill lines and dip tube connections (where these are employed). Tanks
containing flammable liquids should be fitted with safety valves or vents for protection
against pressure or vacuum in excess of their design criteria.

Vents must not be less than the diameter of the filling or discharge line and not less
than 25mm in diameter. Where liquid is pumped into a tank the vent size must be
based on a calculation of the flow rates.

Vent outlets should be located at least 3m but not more than 6m above ground level,
or 1m above the top of the tank, whichever is the higher and should discharge to a
safe location in the open air at least 3m clear of window and door openings.

The vent discharge point should always be at least 1m higher than the top of the
delivery tanker in the case of gravity delivery.

If delivery is by pump, high level alarms should be fitted to the tank or pre-set pump
metering used (see paragraph 7.45).

Ventilation pipes should be adequately secured.

A flame arrester should normally be installed at the vent outlet of any tank containing
a liquid with a flashpoint of 21°C or less. A flame arrester should not be fitted where a
pressure-vacuum vent valve is provided.

Flame arresters should be inspected regularly to ensure that they have not been
obscured by paint or become obstructed, for example by polymerised materials. Flame
arresters should be included on the planned preventive maintenance programme.

In addition to vents designed to cope with pressure fluctuations during normal
operations, additional measures should be provided to relieve excess pressure
resulting from fire engulfment. This may be provided by:

e oversize or additional vents;

e manholes or hatch covers which raise under excessive internal pressure;
e weakened roof to wall joints; and

® purpose made devices.

Specialist advice should be sought in the provision of emergency pressure relief.

Ignition

One of the major objectives of any fire risk assessment of the tank area is to identify
potential sources of ignition in the vicinity of the tanks. These will include flames, hot
surfaces and areas of movement that may lead to the generation of heat by friction
or the build up of static charges. All sources of ignition should be eliminated as far
as practicable and temperatures of surfaces maintained well below the auto-ignition
temperature of the liquid. (See also RC55, ref 7.)

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids 11
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5.6.2  Smoking must be prohibited in all external areas where flammable liquids are used or
stored and prominent notices to this effect be displayed.

5.6.3 Therisk assessments undertaken for open air tank storage areas should also seek
to mitigate the hazards associated with motor vehicles being introduced into the
proximity (see 5.6.22).

Electrical equipment

5.6.4  Electrical equipment and wiring should be certified as suitable for use within the zone
in which the flammabile liquid is being stored or processed (see ref 15) as determined
by a risk assessment undertaken by a competent person. They should also comply
with the provisions of the Electricity at Work Regulations 1989 (ref 25). All electrical
installations and their maintenance should comply with BS EN 60079-14 (ref 26).
(Hazard zones should be identified in the risk assessment undertaken in compliance
with DSEAR.)

5.6.5 There should be adequate level of lighting (at least 50 lux) for safe working at all
times; a higher level may be needed in areas where level gauges have to be read.

Static electricity

5.6.6  The potential hazard of ignition due to a build-up of static electricity during movement
or transfer of flammable liquids should be assessed and precautions taken to
eliminate it (see ref 27).

5.6.7  Allmetal tanks, associated extraneous pipework and fittings used for handling
flasmmable and highly flammable liquids must be electrically bonded and earthed (see
ref 27); non-static tools should be used when working in bunds and consideration
should be given to any additional measures necessary to prevent the build up and
uncontrolled discharge of static electricity as determined by risk assessment.

5.6.8 Bonding and earthing should be subject to an annual continuity test; suitable records
should be kept.

5.6.9 Care should be taken to ensure satisfactory electrical bonding between flexible
hoses and adjacent conventional pipework. Where necessary, bridging cables
should be used to link the adjacent pipes directly.

5.6.10 An earth lead for connection to the tanker should be provided for attachment before
filling operations commence. Dip rods and tubes should also be earthed.

5.6.11 The tank filling line should extend below the lowest normal operating level of the tank
to minimise the generation of static electricity during filing operations. To prevent
siphoning the line should be self draining (suitable arrangements have to be made
where a single pipe is used both for filling and emptying a tank.)

Tank heating

5.6.12 Heated tanks and their equipment should be constructed to an appropriate standard
(such BS 799-5 (ref 28)).

5.6.13 For economy as well as safety, heating of tanks should be kept to a minimum
compatible with effective working practices. The flashpoint of the liquid should not be
exceeded and heating rates should be low to allow ease of control of the system.

5.6.14 Tank heating equipment should incorporate duplicate temperature sensors and
thermostats and a high temperature limit device. The high temperature limit device
should prevent the temperature of the liquid exceeding a temperature 10°C below its
boiling point and should not be fitted with an automatic reset.

5.6.15 Any vessel containing internal heating elements should be fitted with duplicate low
liquid level alarms and cut-outs to prevent the heating elements being exposed to
vapours within the tank. In addition, the outlet pipe should be located above the
heating coil or element.

5.6.16 Temperature probes, thermostats and associated control equipment should be
tested as part of the periodic maintenance programme for the installation. The results
should be recorded.
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5.6.17 If adrain pipe is fitted at a level lower than the heating coil or element it should
be fitted with a closed valve and a blanking plate to deny its use during normal
operations.

5.6.18 Tanks should only be drained following cooling of the contents to ambient
temperature.

5.6.19 Where a water layer cannot be avoided the heating system should be incapable of
raising the temperature above 100°C.

5.6.20 Trace heating of pipework may be necessary and vent pipes and flame arresters may
also need to be heated.

5.6.21 Any insulation of tanks or pipes should be of non-combustible material. Insulation
contaminated by spillages or leaks of flammable liquids should be replaced.

Vehicles

5.6.22 Where trucks have to be used in a zone in which a flammable vapour may be present
only trucks certified to the appropriate electrical zoning standard should be used
(see HSE Guidance HSG 113, ref 29). This should be identified in the risk assessment
undertaken in compliance with DSEAR (ref 14).

5.6.23 Roadways should be sufficiently wide to permit safe manoeuvring of any vehicle
requiring access to areas in the vicinity of storage tanks.

5.6.24 Suitably positioned barrier rails should be considered to minimise the risk of impact
damage to bunds, pipework and associated fittings.

5.6.25 Battery-powered trucks should not be charged within a zone in which a hazardous
atmosphere may be present.

5.6.26 The gas cylinders of LPG fuelled vehicles should not be changed in the vicinity of

storage tanks or in other areas where highly flammable or flammable liquids are
stored or used.

Arson prevention

5.6.27

e How can the security of the site
be improved to deter deliberate

fire raising”?
e How can | organise a

tabletop exercise to test the
effectiveness and suitability of 5.6.28

my emergency plans?

e \Where tanks are

5.7

When planning the site for positioning a flammable liquid storage tank, the possibility
of deliberate fire raising should be considered as part of the fire risk assessment

and a check made to ensure that there are adequate security precautions against
arson and vandalism. Precautionary measures should be proportionate to the

risk, the quantity and nature of the flammable liquids stored and be based on the
findings of the risk assessment. Further information is set out in RISCAuthority
recommendations RC48 (ref 40) and an FPA book (ref 31).

The area immediately surrounding a flammable liquid storage tank should be kept
free from combustible materials, including waste, weeds and dried vegetation.
Chlorate-based weed killers should not be used to control the undergrowth.

Containment

Tank construction

5.71

compartmented, incompatible
materials must not be stored in

the same tank.

572

5.7.3

574

Tanks should be constructed in compliance with a recognised standard (for example
refs 32-34) and the materials used should be compatible with the highly flammable or
flammabile liquids being stored.

Particular care needs to be paid to the protection of tanks constructed of glass
reinforced plastic or similar materials to ensure that they maintain their integrity in the
event of a fire.

Where access is provided for personnel wearing protective clothing and breathing
apparatus the inside diameter of the manhole should be at least 600mm.

Where tanks are compartmented, incompatible materials must not be stored in the
same tank. For example adjacent compartments should not be used for the storage
of aromatic hydrocarbons and chlorinated solvents.

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids 13



Table 1: Examples of some common incompatible chemicals

Chemical Incompatible chemicals

Acetone Concentrated sulphuric acid and nitric acid mixtures

Aniline Nitric acid, hydrogen peroxide

Chromic acid Acetic acid, naphthalene, camphor, glycerine,
turpentine, alcohols and many flammable liquids

Flammable liquids Ammonium nitrate, chromic acid, hydrogen peroxide,
nitric acid, sodium peroxide, halogens

Hydrocarbons Fluorine, chlorine, bromine, chromic acid, sodium
peroxide

Hydrogen peroxide Copper, chromium, iron, most metals or their

salts, alcohols, acetone, organic materials, aniline,
nitromethane, flammable liquids, oxidizing gases

Nitric acid (conc.) Acetic acid, aniline, chromic acid, hydrocyanic acid,
hydrogen sulphide, flammable liquids, flammable
gases

Perchloric acid Acetic anhydride, bismuth and its alloys, ethanol,
paper, wood

Phosphorus (white), Air, alkalies, reducing agents, oxygen carbon

potassium tetrachloride, carbon dioxide, water, alcohols, acids

Potassium permanganate Glycerin, ethylene glycol, benzaldehyde, sulphuric acid

Sodium Carbon tetrachloride, carbon dioxide, water

Sodium peroxide ethanol, methanol, glacial acetic acid, acetic

anhydride, benzaldehyde, carbon disulfide, glycerin,
ethylene glycol, ethyl acetate, methyl acetate, furfural

5.75. To prevent corrosion, coating should be provided by paints or other products
selected and applied in compliance with a recognised standard (see refs 35 and 36).
576. Internal corrosion may result from water accumulating in the tank. There should be
provision for the removal of this with drainage being protected by two in-line valves.
5.7.7.  Tanks should be installed on foundations designed to support the weight of the tank
together with a full capacity of the most dense material that is likely to be stored within
it.
5.7.8. Tanks should be secured to their supports or weighted to avoid floatation in the event
of flooding or spillage of liquid into the bund.
5.7.9. Where tanks are raised above ground level in bunds their supports should be fire
resistant to a 2 hour standard.
5.710. Where plastic tanks are used then their bases must be fully supported. The tanks
should not be mounted on piers to prevent the risk of structural failure.
5.711.  Tanks below ground require adequate foundations and supports, secure anchorage
and appropriate corrosion prevention.
5.712.  The space around tanks below ground should be backfilled with pea gravel or similar
inert material with small particle size to avoid damaging the coating of the tank.
5.713. The locations of underground tanks should be marked prominently to prevent
damage by traffic above. Where necessary, protection may have to be provided by a
reinforced concrete slab.
e Does my double skin storage Bunding
tank have to be located in a 5.714. Secondary containment areas, or bunds, need to be provided to retain leakage,
bund? guard against the risk of pollution and contain a possible flowing liquid fire.
* Should specially protected 5.715. Bunds should incorporate an impervious sill or low wall, at least 150mm high.
trucks be used to carry )
5.716. Bunds should have a capacity of not less than 110% of the contents of the largest

flammable liquids around the

site?

14

container in the bund or 25% of the aggregate storage capacity of the containers,
whichever is greater.
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5.717.

5.7.18.

5.7.19.

5.7.20.

5.7.21.

5.7.22.

5.7.23.

5.7.24.

5.7.25.
5.7.26.

5.7.27.

Bunds must have a base and walls which are impermeable to oil and water and
treated with a proprietary sealing product where necessary to maintain this property.

They should, wherever practicable, have a base and walls which are not penetrated
by any drain pipe, valve or opening.

Where it is necessary for a fill or draw-off pipe to pass through the base or wall of the
bund, the junction between the pipe and the base or wall must be adequately sealed
to prevent the escape of flammable liquid or water.

Accumulations of rainwater should be pumped out of the bund periodically; the
polluted water should not be allowed to enter drains.

When designing a bund, consideration should be given to minimising the surface
area of any spillage while at the same time maintaining the height of the bund walls at
a level at which access can be gained for firefighting. Where the bund is deeper than
300mm mechanical ventilation should be provided.

Tanks and bunds must be positioned so as to minimise the risk of damage by
impact as far as practicable. Where necessary, sills or bollards should be provided to
minimise vehicular damage.

Where there are multiple tanks in bunds these should be separated by suitable
distances (see paragraph 5.9.4) and low intermediate walls, typically half the height of
the bund, should be provided.

All parts of the tanks should be readily accessible to enable leakages to be easily
identified.

Tanks should not be located one above another.

A tank with rigid integral bunding (‘double skin’ storage tanks) may be considered
to be a tank within a tank and thus not require additional bunding providing that
an intrinsically safe monitoring system is incorporated into the design. Hazards
associated with pipework, valves and other fittings outside of the tank should be
addressed in the fire risk assessment.

Pumps should be located inside bunds on concrete bases in the open air, so as to
be above the level of the bund walls.

Pipework

5.7.28.

5.7.29.

5.7.30.

5.7.31.

5.7.32.

5.7.33.

5.7.34.

Pipework should preferably be installed above ground level where it can easily be
inspected and maintained. It also has the advantage that any leaking vapour is
dissipated by natural ventilation.

The pipework should normally be constructed of metal. All elements of the
installation, including valves, seals and flange gaskets, should be compatible with the
contents of the tank to ensure the integrity of the system.

As every pipe entering a tank is a potential source of leakage, each pipe should

be provided with a suitable valve to allow it to be isolated. These valves should be
located inside the bund and close to the tank. Consideration should be given to the
fitting of remotely operated shut-off valves to pipes that may need to be closed in
an emergency without delay. Where these are fitted manual controls should remain
accessible in the event of power failure.

Valves should also be provided, where necessary, to prevent the backflow of
products or process materials into the tank.

Pipework should be routed carefully and suitable precautions should be taken to
protect the system, especially where gantries are involved. In order to minimise
accidental damage from passing vehicles the use of barriers, bollards and kerbs may
have to be considered.

Pipework should be marked prominently in accordance with BS 1710 (ref 37) to
indicate the contents and direction of flow.

Valves should be labelled as to their function and, where necessary, their method of
operation.

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids 15
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Pump

Feed line

5.7.35.

5.7.36.

5.7.37.

5.7.38.

5.7.39.

All valves should be exercised (by closing and opening them fully) and tested
periodically to ensure that they will work correctly and effectively in an emergency.

Measures should be installed to prevent excessive pressure building up as a result of
the thermal expansion of liquid trapped in pipework or between shut-off valves. This

may take the form of hydrostatic relief valves designed to discharge back to the tank

or to a safe area such as a sump or collection vessel.

Appropriate measures should also be provided for movement between tanks and
supports.

Minimising the diameter and length of the pipes reduces the potential for spillage in
case of an accident.

Where it is necessary to lay pipework beneath ground it should be laid in a masonry
or concrete lined trench and be protected by load bearing covers. Provision should
be made to prevent water from accumulating in the trench, which should not be used
for carrying other services such as electrical wiring, compressed gases, corrosive or
incompatible materials.

Figure 2: Typical vertical storage tank (modified from HSG176 (ref 38)

Vent

Dip tube

B I I 7

7

|

Fill line

Tanker fill point

5.7.40. The pipework should be inspected periodically, with the results being recorded,
especially in the region of joints, and access should be available for any valves below
ground level.

5.7.41. Flexible hoses should only be used where vibration is a problem, they should be
installed, supported and maintained as directed by the manufacturer. Flexible hoses
should only be installed above ground level.

Tank filling

5.7.42. Tank filling should only be undertaken by an authorised person.

5.7.43. Tank filling connections, together with those for emptying, dipping and venting,

should be located at least 4m from any source of ignition, building opening, trench or
depression in the ground. Any drain in the vicinity should be fitted with an interceptor
and be routed to a waste collection and treatment facility.
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5.7.44.

The bases of plastic tanks should

be fully supported to prevent the

risk of structural failure.

5.7.47.

5.7.48.

5.7.49.

5.7.50.

5.7.51.

5.7.52.

5.7.53.

5.7.54.

5.7.55.

Spillage
5.7.56.

5.8
5.81

5.7.45.
5.7.46.

Filling points should be accessible by road tankers without the need for reversing
the vehicles. They should be dedicated to tanker use only and not normally be
accessible to other road vehicles or pedestrians. A facility should be available to
avoid waiting tankers being parked on public or internal roads.

Fill lines should enter the tank at the top.

Tanks containing highly flammable and flammable liquids must be fitted with a
proprietary overfill prevention system incorporating a means of shutting off the flow
and raising an alarm at a remote area that is permanently manned when refilling
operations are taking place.

The connection point for filling or discharging should be outside the bund wall and
close to the tanker stand to minimise the length of the connections.

The filling operations should at all imes be under the control of the receiving
organisation.

Filling should be undertaken using a fixed pump on site rather than a vehicle
mounted pump to allow all equipment on the vehicle to be switched off during the
operation and so as to avoid subjecting the vehicle flexible hose and coupling to
pump discharge pressures.

Filling points should be equipped with non-return valves located close to the shut-off
valve to minimise any spillage if the shut-off valve fails to seal.

Spillage from making and breaking connections should be collected in a drip tray
and be disposed of safely, for example by draining to a safe place (see 7.37).

Filling lines should be capped when not in use; consideration should be given to
fitting locking caps.

Each tank should be fitted with a liquid level device. Dial gauges are preferable to
sight gauges. Where, however, sight gauges are fitted, they should be protected
against damage and fitted with a stop valve or self-closing valve. Because of the
potential for large liquid leakage if a sight gauge is damaged, it is important that such
valves are closed after readings are taken. Overfill alarms on tanks should be totally
independent from the sight gauges.

Dial or electronic gauges should be calibrated on installation and periodically
thereafter as part of the tank inspection programme.

Physical dipping of tanks should be avoided if possible, in order to minimise the risk
of ignition by static electricity and to reduce the likelihood of insecure replacement of
the dip cap.

Appropriate quantities of suitable materials should be available to retain and absorb
spillages. Staff should be trained in the safe use and disposal of these materials.

Exchange

Although it is the fourth letter of the acronym ‘VICES’, exchange refers to the primary
need to ensure that highly flammable and flammable liquids are eliminated from

the workplace if at all possible. Each such liquid should be considered in turn and
possible non-flammable or aqueous alternatives be considered. (A successful
example of the practical application of this principle is to be found in several
industries where flammable white spirit-based paints and inks have been replaced
with water-based alternatives.)
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5.9
5.91
59.2

5.9.3

5.9.4

5.9.5

5.9.6

Separation
Tanks should not be installed on roofs of buildings.

Tanks above ground level should be located in a well ventilated position, separated
from buildings and structures, process areas and the site boundary but in a position
with easy accessibility by the emergency services.

Separation distances will be mainly dependent and on the capacity of the tank;
‘small’ tanks being those associated with industrial processes, with diameters of
less than 10m while ‘large’ tanks, as the terminology suggests, being those most
commonly encountered in refinery and large scale storage facilities. (The protection
of ‘large’ tanks is outside the scope of this document.)

Minimum recommended separation distances for ‘small’ tanks are set out in Table

2. Small tanks may be grouped together provided that the aggregate capacity of

the group is not in excess of 8000m? and the tanks are all accessible for firefighting
purposes. (It should be noted that if a serious fire were to develop then the separation
distances are not sufficient to prevent damage or fire spread to adjacent tanks but

a sufficient time should be available for evacuation of personnel from the area and
emergency plans to be implemented.)

The insurer should be consulted regarding the separation of groups of ‘small’ tanks
and ‘large’ tanks from site boundaries, buildings, process areas, fixed sources of
ignition and other hazardous materials.

Table 2: Minimum separation distances for single ‘small’ tanks from site

boundaries, buildings, process areas and fixed sources of ignition. (From HSE
Guidance HSG176 (ref 38).)

Tank Capacity (m?) Separation distance (m)

Less than or equal to 1 1~
Greater than 1 and less than or equal to 5 4
Greater than 5 and less than or equal to 33 6
Greater than 33 and less than or equal to 100 8
Greater than 100 and less than or equal to 250 10
Greater than 250 15
Note

* But at least 2m from doors, plain glazed windows or other openings or means
of escape. Also not below any opening (including building eaves and means of
escape) from an upper floor, regardless of vertical distance.

The separation distances between ‘small’ tanks arranged in groups are set out

in Table 3. For the purpose of determining the separation distances from site
boundaries, buildings, process areas and fixed sources of ignition a group of small
tanks may be considered to be a single tank.

Table 3:
Tank Capacity (m?) Separation distance between tanks (m)
Less than 100 The minimum required for safe

construction and operation

Greater than 100 but less than 10m  Equal to or greater than 2m
in diameter

Underground tanks

5.9.7

5.9.8

Where it is necessary to site tanks underground, they should be outside the building
line. The distance from any part of the tank to the building line should not be less
than 2m. If a building has a basement or pit the distance should be 6m.

Where underground tanks are sited in a position where they are likely to be subjected
to undue loadings from any cause (for example vehicular traffic) either the area
should be fenced off or the tanks be located in a pit constructed of reinforced
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5.9.9

concrete with a reinforced concrete slab cover. The pit should be ventilated and may
need to be monitored for the presence of flammable vapours.

The installation of tanks in areas with a high water table should be avoided.

Maintenance

5.9.10

Bunds, interceptors, loading and unloading facilities, as well as the tanks and
associated valves and pipework should be regularly inspected and maintained, on a
risk assessed basis, by a competent person. Suitable records should be made of the
inspections and other work undertaken.

Decommissioning

5.9.11

5.9.12

5.9.13

5914

5.9.15

5.9.16

5.9.17

5.10
5101

510.2

510.3

510.4

510.5

510.6

Empty tanks may still contain significant traces of liquid and/or flammable vapours
and thus be extremely hazardous.

A decision has to be taken at the planning stage as to whether a tank is to be taken
out of service permanently and hence be demolished, or be cleaned and maintained
for possible future use. When a decision has been made, a risk assessment should
be undertaken to identify hazards associated with the intended course of action.

When decommissioning and/or demolishing a tank the vessel should be physically
isolated from any plant, process or other storage vessel. The use of valves to isolate
tanks in these circumstances is not acceptable.

Following isolation, the tank should be emptied as much as possible, vented,
cleaned and gas freed. The procedures set out in the HSE Guidance note CS 15 (ref
39) should be followed.

Tanks to be decommissioned for possible future use should be cleaned as indicated
above or filled with water or an inert gas such as nitrogen. If an inert gas is used,

the tank should be prominently labelled to prevent unauthorised entry into an
atmosphere that will not support life.

All work undertaken on decommissioning tanks should be carried out under a permit
to work system.

The decommissioning of underground storage tanks should follow the guidance set
out by the Energy Institute (ref 40).

Fire protection

Fire protection measures for areas where flammable and highly flammable liquids
are stored, handled or used should be proportionate to the risk and be based on
the findings of the fire risk assessments carried out in compliance with fire safety
legislation and DSEAR (refs 9-14).

All storage facilities, including external areas in the immediate vicinity of storage
tanks, should be fitted with a manually operated fire alarm system that will sound and
be audible in all areas of the storage facility above the background noises (assuming
a minimum noise of 65dB(A)), in accordance with BS 5839-1 (ref 41).

In zoned hazardous areas, it may be necessary for fire alarm systems and
communications systems to be intrinsically safe and appropriate for the zone in
which they are installed.

Consideration should be given to protecting storage tanks with a suitably designed
fixed foam or water spray fire protection system. Such a system should be provided
where indicated by a risk assessment, but only after consultation with the fire and
rescue service and insurer of the facility.

Sufficient water supplies for cooling tanks should be available. A flow rate to provide
10litres/min/m?2 for 30 minutes is recommended for a water spray system to keep a
tank affected by flame impingement cool (see ref 38).

Effective liaison should be maintained with the fire and rescue authority with regard to:
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510.7

5.11
5111

511.2

511.3

5114

511.5

e access to tanks, buildings, hydrants, monitors and fixed installations relevant to
the site operations;

e the layout of the site;

e the planned actions of any on-site firefighting or emergency action team and the
equipment at their disposal; and

e the adequacy of water supplies, both on site and in the neighbourhood, for fire
brigade use for cooling tanks or fighting fires.

e The availability of foam concentrates and other firefighting media

A suitable number of appropriate portable fire extinguishers, approved and
certificated by an independent, third-party certification body, should be provided in
accordance with BS 5306-8 (ref 42) and maintained in compliance with BS 5306-3
(ref 43).

Environmental considerations

The storage of highly flammable liquids such as oils, petrol and other solvents is
addressed by a number of items of environmental legislation and guidance which
varies according to the region of the UK and the regulatory agency involved. It is all
aimed at preventing the release of such materials into the environment, ie into water
courses, the air or onto land.

Best practice guidance for environmental protection from above ground oil tanks is
set out in Pollution Prevention Guidelines: PPG 2: Above ground Oil Storage Tanks
(ref 44). This is published jointly by the Environment Agency for England and Wales,
the Scottish Environment Protection Agency and the Environment and Heritage
Protection Service in Northern Ireland.

The earliest possible detection of leakage from tanks and pipework is necessary
to minimise the risk of fire/explosion and to prevent contamination of ground and
water sources. Quantities of highly flammable and flammable liquids used should be
monitored and compared with those delivered; any variations should be investigated.

Suitable fire water run-off and retention facilities should be provided and the
adequacy of these should also be discussed with the fire and rescue service.
Interceptor tanks or special drainage facilities may be necessary to minimise the risk
of pollution to water courses. On large sites liaison should be maintained with the
water supply company and the Environment Agency.

The design, installation and maintenance of underground storage tanks require
specialist advice to minimise the likelihood of underground pollution. Additional
information should be sought from the Environment Agency or equivalent
organisations in Scotland and Northern Ireland.

Legislation restricts the discharge of vapour to the atmosphere. Vapour balancing
systems will be necessary for most new installations and may need to be retrofitted.
Specialist advice should be sought.

In some areas of the UK ground water sources are very close to the surface. In
such areas fire and rescue services are now required to obtain permission from the
Environment Agency before releasing firefighting water so as to minimise the risk of
polluting drinking water.

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids



uonajdwod uo ubig arep ang

(1e-g) ¢ajaissod Jsnataym
aor|dyiom By} Wol) spinbi| sjgewiwe|) AlYBIYy pue sjgewiwel) Buneuiwie o) usAlb uonusiie s|

(g uonoes) uswabeuew Ajojes ail4

("2 Q) ¢ueld ay Jo Aoenbspe syl 3o8yd pue
dojenep 01 10npoid JejiuisS B JO (JIX|00] 8J/eMUOS SSauIsNg 1Usl|iISay) 8/emios | SNGOY aul
Se yons ‘seulwelbold jeindwod a|gejieae Ajleiosewwod BulAidde 01 usAb UONBIBPISUOD S|

(€29 ¢sueld Aousbiawe

U1 Jo AljIgelns pue SSausAiloae syl 1s8] 01 Ajealpousad piay sesiolexe dos|gel aly
(229 ¢uswdinbas Juswsaoe|das Jo sialddns

PUE UOIIBPOWILLIOOOE SAIJBUISYHE JO SISPIA0Id ‘@ourlSISSE 1S([e[0ads IO} S|ielsp 10B1U0D SU}
pUE PaMOJ|0} 89 PINOYS Byl UOIFEDIUNWIWOD JO Saul| 8y} sjeodlpul uejd Aousbisws sy} seoQq
(¢29) ¢ueld Aousbiswe

a|geuns e bupew Ag suolieiado Jo AlNURUOD 8yl Uieluew 0} UsMel usaq sdels aneH
(L'2'g) ¢ peonpoJiul seunseawl

|041u09 Seldoidde pue usyeepUN UsaQ SS9004d 8} JO) JUBWISSSSSE MsI ol1oads e sey
uay} 8duepuUsiie Ul Jels inoyim Buiresado 1s) 8q o} S| Juswidinbs 1ey; pspusiul S| 1 |

(g uonoas) Ajinunuod ssauisng

(G'1'Q) ¢,poreoo| ate sesiwaid 8yl Yolym Ul Seate syl Ul esuodsal JO S|aAs|
B} JO 8JBME 8UI0D80 O] SOIAISS 8NOS8J PUE 8JI) JUBASIS) 8] O} SPBW US8(J 80UsI8)e) SEH
(7'1°9) ¢, paIspISU0D Buleq 8Je SJUBAIOS 81SEM JO JUSWIIESJ] 8U} JO S8oUBISaNS
2y} Bulpuey Jo BuLIO]S JO poyIBL 8Y} ‘PaAJoAUl SBoURISgNS 8yl ‘ssedold sy} 01 sebueyo
Aue usym swi 8y} 1e Buipnioul ‘mainal diponad JO 108[gNs 8yl SIUBWISSSSSE YSl 8U1 aly
(€'1°g) ¢poe(dom
BU} Ul Seuoz pJezey salnuspl eyl (Hy3Sa) 00z suoienbay saieydsouwly aAisojdx3 pue
S90UEBISgNS SnoJabued 8y} YIM 80UBpIOdDE Ul USHELISpUN Usa( JUSUISSSSSE Ue SeH
(2'1'9) ¢uawssasse ayl ul Apusuiwioid ainies) A1ajes ayl| Se [[om Se ‘Alnunuod
ssauisnqg pue uonoaloid Ausdoud Joy suoireoldwl 8yl Op ‘seale [ednd SSauIsng Uj
(2’ 1'S) ¢e41 B JO JUBAB BU] Ul 188Y pUE 8)OWS
AQ pa1osye 8q Aew oym ease sse00.id Bu} WOJL S10Wa) JELS JSPISUOD JUSWSSSSSE 84} S80(
(FI'g) (seldde (puejel| useyHON pue
PUE00S Ul uoire|siBs| JuseAinbs 10) GO0z 1epJ0 (A1eres i) wioey Aloreinbay aui yoiym
01 sesiwalid |[e J0} UsyEIBPUN USSJ JUBWUSSOSSE XSl a1} JUSIOIINS PUB 8|gelNsS B SeH
(1 uonoas) uonelsibo| A1v)es auly yum asueldwod

paJinbaJ uonoy

1SIDOAYD °9

FE9

9¢9

gc9

v'c9

cc9

1'¢’9

9’19

g9

7'F9

g9

¢'h9

Lo

21

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids



uonajdwod uo ubig arep ang

(€17°9) ¢,A10B81E0 MS1 8U) 03 PBYNS BAJE SIY} Ul pasn

weswdinba [eou108[e 81 SI PUB PaAOWS) Usag Se24nos uoiubl ajqissod |[e aneH :uoniub)

(€'7°G) ¢Hwi| eAIsojdxe Jemo| s) Mojeq

JnodeA s,pinbi| 8y} JO UOITBIIUSOUOD 8U} deay O} UOITE[IIUSA JUSIOWINS 819U} S| :UOIE|IJUSA

(2'17'9) éIle 101 1uswuoIIAUS Bupom Jajes e ainsus 01 S3DIA Aldde pue aoejdyiom

BU1 Ul SpJezey a8y} Jo aseme aJe [puuosiad |[e ainsus 0} 8oe|d Ul Bulures] Lels a|qeins S|

(F') ¢oreo

aleudoidde yum palols pue pasn si 8oejdxIom sy} ul Alessadsu si eyl pinbi| sjgewiwey)

Alybly Jo sjgewwre)) Aue 1ey; ainsus yoiym sojdiournd aiseq ol Aildde djay o3 pesn usaq

‘S3DIA WAUOIOE 8y} JO 8sn 8yl s1s966Ns yoiym ‘|LG(O)SH 19M00qg Ul eduepinb ISH 8y SeH

(¥ uonoss) SIOIA

(L1'e°G) ¢siepniul Ag Se ||em Se senbes||0o

AQ 1n0o pales aq Aew yolym ‘Buisiel .1y 81esaqiep JO Spiezey sy} JO 8J/eme Spewl JJels aly

(ores) ¢om

E JO JUSAS U} U| 8¥e) 0} UOIIoe 8y} pue sasiwald 8y} uo spinbi s|gewwe)) pue sjgqewe))

AyBiy Jo 8belols 8yl YIm paleidosse spiezey syl Ul paules] Siequisl Jels (e aly

(6°€°G) ¢s3uel urURW JO Urep ‘|| 0} uodn pajeo aq Aew oym Lels Jo Bulures

JaysaJyal pue Bujulel} 8yl JO} PaIOHUOW PUE PBYSIIORISS Ussq swayos Bulurel) e seH

(8'79) ¢pWaYOs HwIad MIom

10y B Japun M3Iom 0] Juiad e panssi sey uosJiad Jusiaduod B pue usyelrspun ussq sey

JUBWUSSOSSE YSI JUBIOIINS PUE S|CENNS B SS8jUN YUe) B Jeau Jo uo paligiyoid 3iom 10y S|

(2'e'9) ¢2deosss pue ssedoe

Jo} papiroid sejeb om] 1ses| 1e ase sdnoub Ul IO AlenpIAIpUl PESOIoUS 8Je SyUBl 8J8UA\

(9'€'G) ¢, plepuess pasiubooal e yum BulAidwod spesied e Jo yssw papjem se

yons uoios104d Jsjewiied s|geins AQ pa1oe}oid Bale 8Indas B UIYIM SHuel 8Be.0lS (e aly

(G'e:Q) ¢ Aressaoau

aJaym sjage| Jo subis AQ paiedlpul SBAJBA |0JU0D pue uone|os! Bunesado JO poyisw syl S|

(7°£°G) ¢Xuel 8y} Ul pinbi| &y} JO SWeU BU} Yim paxiew sjulod Bulljy pue syuey jje 8ty

(£'€'G) ¢papusWe SE) 6661 Suoneinbey

(HYINOD) SplezeH 1uapiody AousBiswg 4O |0.AU0D 8yl Yim aoueldwod ul pasedaid

sue|d uonoe AousbBliawie pue paliou seioyine Jusledwod ale ‘ereldoidde aisypp

(2'e°9) (ciuensjel BlBUM 0B6| SUOHEINBBY (SBNS JO Buiblie\ pue UOIBOUION) SeoueISans

snosebueq 8y} UM J0) (9661 suolreinbey (sfeubis pue subis A1ejes) Aiejes pue uiesH au

YlM 80UBPIOOOE Ul PayJewl Uoiieoo| 8b6elols 8yl S| ‘Seuuo] Gg ueyl Jerealt seniuenb Jo4
paJinbaJ uonoy

V79

€79

cv9

F¥'9

LHE9

OFe9

6'€9

8¢9

2'€9

9€9

g'€9

7'€9

€e9

ce9

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids

22



uonsajdwod uo ubig arep ang

paJinbai uonoy

(01'g° Q) ¢painoss Arenbepe sadid uone|iusA aly

(6'G'S) ¢pasn

Buusew dwnd 18s-8id J0O Muel 8y} O] palll Swuepe [aAs8] ybily ae ‘dwnd Aqg si Aieniep J
(8'5°9) ¢ Atenop Aunesd jo

9SED 8y Ul Jayue) AJanilep syl jo dol ayy ueyy Jaybly wit 1ses) 1e Juiod abeyosip 1usA aul S|
(£'G°G) ¢sbuluado JOOp pue MOPUIM JO JESID WIS 1SES)| 1B

Jre uado ey Ul Uoieoo| BJeS B 0} 86JeYOSIP pUe Jaybiy 8yl S| Jensydiym Huel syl Jo doy aup
BAOQE WY JO ‘[9A8| puNoJb eA0ge WQ UBYl 8J0W 10U INg WE 1SES| 1B Paled0)| S19IN0 1UBA 81y
(9'5'9) ¢Jerewelp Ul

WIWIGZ Uey} SSo| 10U pue aul| 86.1eydsip 40 Bul|jiy 8yl JO Jalouelp syl Ueyl SS8| J0U SJUBA aly
(G°g°g) ¢suonosuuoo agny dip pue saul| ||

PUE JusA WoJ} sInoden s|gqewllel) JO ases|al 8|qissod sy} 01 UsAIb uasg UOEISPISUOD SeH
("G'G) ¢,sInoden sjgqewiwuey)

pases|a. Aue JO UoEINWNJOE 8y} O} SAIDNPUOD 8g Aew 1Byl Psieald 10U 8Je SUORIPUOD

ey} ‘syue} Buisixa Jo AJUIDIA Ul Ul SBINIONJLS JO SYUB) Mau Bullis usym Usxe] 8Jed S|
(€'G°Q) ¢ uone|nuUaA Jo} Jre JO MOJ} 8yenbape ue juansid

Aew 16Ul sainonas pue sbulpling wou} Aeme paiis Jie uado 8y Ul peieoo| sHUe] 86eI0lS aly
(¢'G°G) ¢ereinuwInooe

ARew sinodeA s|gewlwel) pases|al a1aym [aAs] punoJb Bulpunolins mMojeq sesaJe Jayio pue
SUleJp ‘SMOJ|0Y WUy Aeme palis Syue) e ‘Uie uado sy} Ul Uole|llusA ajenbape ajgeus o
('g'Q) ¢paionuow aq Ajises

ARew ue) 8y} JO UOIIPUOD 8y} pue pa}oalep g Alipeal Aewl 3es| e 1ey} 0S pajedo| syuel aiy

(G uonoass) uonejuap

(9°%7°G) ¢paiinbau se Jussaid sislieq [eoishyd

aJe pue Ssjelsiew PaJols JAYI0 WO} siesedss palols spinbi sjgewwe)} 8y uoiesedss
(G''Q) ¢,s8U0 B|qewwe)} sss| Agq pade|dal

80 10 80e|dxJOM BU} WOJ) paleUIWI® 80 UBD S80UBISONS S|gewlwe)) 8yl ue) :ebueyox3
¢pabeuew Apadoud sisureiuod Aidws, aly e

¢ Palinbal aisym 1ussaid sAely JUsWIYOIBD JO SpUNg aly e
¢buipeaids woly sebe||ids 1usasid 01 8|qIssod U S| e
£paurelu0 aq Asui ||IM [|Ids B JO JUBAS U} U| e
$,S1aurelu0d a|gelins Ul paJols spinbl| 8yl a1y e

(7't'g) auswIURIUOD

OFS9

6'9'9

8G9

/LG9

gee

grere

7’39

€399

2’99

LG9

Lv'9

979

gv'9

23

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids



uonajdwod uo ubig arep ang

paJinbai uonoy

(€1'9°G) ¢so0noeId BuIom BAo8)e

UM ajgredwod wnuwiuiw 8y 01 1dsey syuel Jo Buiiesy aui S| ‘A1ejes Se ||em Se Aou0os J0-
(21'9°9) ¢ prepuess sreudosdde ue 01 Pa1ONSUOD JuswdiNbs JlByl pue Syuel peresy aly
(L1'9°G) ¢suonetado Buli Buunp Alou1088 Oiels Jo uonelsush syl asiwiuiw

0] 3ue} 8y} JO [9A8| Bunesado [euliou 1SeMO| 8Ui MOJeq puUsixa aul| Bullly yues 8yl seod
(01'9'G) ¢2ouUsWIWOD suoiesado

Bul||ly 810400 JUBWIYDELE IO} PaPIACID JS3UEB) 8U} O} UOIIO8UUOD JO) PES| YLIES UE S|

(6'9°9) ¢>omadid reuonuBAUOD

JUSDE[PE pUB SBS0Y 8|qIXa|} Usamiaq Bulpuog [eoL108[8 AJOIOBISITES 8INSUS O} UsXe) 8Jed S|
(8'9') ¢1dey

Buleq spJodal 8|gBINS YIM 188] AlINuRuod [enuue ue 03 198lgns Buiyres pue Buipuog ay) S|
(2°9°9) ¢payles pue pspuoq Ajleouosie spinbjl sjqewwel Alybly pue sjqewwe;

Bupuey Joj pasn sbuny pue 3lomadid SNosUBIIXS PBIBIDOSSE ‘SHUE] [eleW |[B aly

9979)

£ 8leulwIe 01 Uaye) suoineoald pue passasse Usag spinbij ajgewwe)) Jo Jajsuel) Jo
JuswsAow Buunp Alou1o8ie onels Jo dn-pjing e o} enp uoniubl Jo pJezey [epusiod syl seH
(G'9'G) (s [le 1e Bupiom ajes Joj (Xn| OG 1ses) 1e) Bunybil Jo |aAs] syenbspe ue aiey) S|
(t7°9'G) ¢passesoid Jo paiois Buleq si pinbi sjcewwe)

BY} YDIYM Ul BUOZ 8U} UIYIIM 8SN O} 8|0BINS Se paliled Buuim pue juswdinbs [eou1ose s|
(£'9°9) ¢Auwixoud sy} ol padNpPoJiUl Buleq S8joIyaA JOJ0W YIIM PaIEIDOSSE Spiezey

By} a1ebIW O} ess seale abel0ls yue) Je usdo J0) UsyeapuUn SIUBWSSSSSE Sl 8l 0

(2'9'9) ¢,pake|dsip 108)6 SIYl O S82110U JusuIWoId aJe

pUEe Palols J0 pasn aJe spinbi| ajgqewiwe)) 8Jaym SeaJe [eulalxa |[e ul pangiyold Bupows S|
(F9'g) ¢peuoss Buieq

spinbi| 8y1 Jo ainjesadws)l uoniubl-o1Ne 8yl MOJq ||eM pauleluew S8oBLINS JO sanieladwisl
pue 8|geonoeld Se Je] Se Syuel 8y JO Bale 8yl WOJ) paleulluljd uoniubl JO S82IN0s (e iy

(9 uonoas) uonub)

(71'G Q) ¢4o1184 BInssaud Aousbisws Jo uoisiroid sy BuipieBal 1yBnos adIApe 1sie10ads S|
(E1'G7G) ¢2u1) B JO 1NSal B Sk ainssald SSeoxs aAdIjel 0} PEPIACID S8INSesW [BUOIIPPE 8.
‘suonelado [ewou Buunp suoienionjy ainssaid yum adod 0] paubisep S1UsA 0] UORIPPE U|
(21'G Q) ¢sleusrew pasuswAjod Ag sjdwexa Jo} ‘Pa1onJisqo swodaq Jo jured

AQ paIn2sgo Usad 10U aARY A8yl 1eUl 8insus 0} Alieinbal pa1oadsul sie)selie swe)) aly
(FFgrg) (pepinoid s

SA[EA JUSA LUINNDBA-8INSSald B alaym palily 80 J0U PINoYs Jelsalie sWel ) ¢Ss9| J0 D, |.g JO
wiodysey e yum pinbil e Bujuiejuod yuel AUe Jo 1810 JUSA 8U} 1B Pa|[elsul J81Salie sWel) B S|

ero9
@)

99

0F9'9

699

899

LYg

gere

gere

7'9'9

€99

ci99

Lere

1452

€rs9

kg9

LG9

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids

24



uonsajdwod uo ubig arep ang

(2'2°9) ¢4 € 10 ens sy ul Alubeiul Jisyl ureiurew Asyy 1eyl 8inNsus O} S[eusiew Jejiulis

JO onse|d paoJojuias SSe| JO Pa1oNISUOD SHUEL JO uonosiold eyl 01 pred aied JejnonJed s|
(F2°9) ¢peiais Buteq spinbyl sy} yim ejqiredwoo Buled

pasn Ssfelslew 8yl YIM pJepuels pasiuboosl B yim aoueldulod Ul pajontisuod SHUE] 8y

(2 uonoas) yuswureuon

(82°9'G) ¢uoneIsba paLp pue speam ‘e1sem Bulpnioul ‘SieLsrew a|gisnquiod

wioJy 8814 1day Muey ebelo)s pinbi sjgewwey) e Buipunolns Ajgleipawill Bae sy} S|

(£2'9°9) ¢ wsiiepueA pue uos.e 1suebe suonnedsald A1unoss alenbape aJe a1ay] 1eyl 8INsus

0] SPEW 08D B PUE JUSWISSSSSE XS 8l 98U} JO 1ed se paiapisuod Buisiel 8.l ayesaqiiep

Jo Ayiqissod ays si yuel ebelols pinbi sjigewwel e Bujuonisod Joj aus ay) buiuueid usypp

(92°979)

£P8sn JO pPalols aJe spinbi| sjqewwey) Jo sjqewwel Alybiy alsym seaJe Jayjo pue syuel

abeI03s JO ANUIDIA BUl WOJ) Aeme paBueyd Se|olysA pajlent HJT JO Siepuljko seb sy aly

(GZ'9'9) ¢uesaid aq Aew aisydsowie

snopJezey e Yolym Ul Seuoz pJezey apisino Ajies pableyo syonJy pasemod-Aieneq aiy

(72'9:G) ¢ sbumi pareloosse pue yomadid ‘spung

0} ebewep 10edwl JO 3Si 8yl asiwiuiw O} pauosod sjel Jelieq pauonisod Algenns auy

(£2°9'G) ¢,s¥uel 8abelnls JO ANUIDIA B8UL Ul Seale O]

$S800e Buuinbal ajo1ysA Aue Jo BuuAnsouew ajes Juiad 0} SpIM ARUSIOIINS SAEMPEO By

(¢z'9'9) ¢prepuels Buluoz [eanose sreudoidde syl 01 pailed Asyl

aJe ‘ussaid aq Aew JnodeA s|gewiwe)) B YdIYM Ul SUOZ € Ul pasn 8q O 8ABY SHONJ1 8J8UAA

(12'9°9) ¢leusrew s|qIsSNQUIOD-Uou Jo sadid U0 SHUE] JO Uoiensul S|

(02'9g) ¢pereay

Os[e sJieisalie awel pue sadid Juan ale ‘Aressaoau si ylomadid Jo Bunesy aoel1 aieup

(619'9) £0,001 roqe ainjeladulisy

8y} Buisiel Jo ajqedeoul wisisAs Buiesy sy S| ‘pPeapIOAE 80 J0UUBD JaAe| Ja1em e alayUpn

(81'9'9) ¢,2unyesadLus) JUsIqUUE O] SIUBIUOD By} JO BUIl00D BUIMO||0) Paurelp AlUO Syuel aly

(L1'9'G) ¢suoiesado fewou Buunp asn sy Ausp 0} sye|d Buiyue|q e pue SAleA PasOl0

B YIM Palll 1l SI ‘Juswuse Jo 100 Buieay sy} Uey) Jomo| (o8] e e pajil st adid urelp e |

(91'9°9) ¢uone|elsul sy} Joy swiwelboid soueusiurew dipousd syl

JO Jed se paisse} Juswdinbs [0J3u0d PaleIoSSE pue sielsoullsyl ‘seqold ainjesadws) ey

(Gh'9'Q) ¢Muel

By uiyum sinoden 0} pasodxs Buleq sjuswuaie Buiesy ayl 1usAsid 0} S)NO-1ND pue suwiefe

[eAs] pinbi Mo 81edldnp yim pan siuswis|e Buiresy [eutsiul BUlUieuod [9Ssan Aue s|

(1'9°G) ¢801nep N einyessdwiel ybly e pue

SIeISOWIBY] pue slosuas ainjeladwal a1eoldnp srelodiooul Juswdinbe Buiresy Muel seoq
paiinbaiuondoy  W/N

clL9

K29

82’99

12’99

9¢'9'9

G299

72’9’9

€299

¢c'99
LC'99

0299

6199
8199

299

RIS

G99

799

25

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids



uonajdwod uo ubig arep ang

(022:9) ¢,Aleoaipouad pung syl o 1IN0 padwind Jsjemulel JO SUOIFe|NWNOJE By

(B1:2°G) ¢4o18M JO PINbI| B|BWWEY JO 8dEISD

By} 1uanald 0} pajess Ajgrenbspe |lem 1o aseq ey} pue adid ay] usemieq uonounf ey si

‘pung 8y} Jo |lem Jo aseq ayi ybnoayy ssed o} adid JJo-melup IO (|l B JO} AIBSS808U S| 1l I8UAN

(8F2°g) ¢Puuedo

JO 8AfeA ‘edid ulelp Aue AQ palessuad 10U 84e Yolym S|[emM pue 8Seq e aAeY spung oq

(21°2°6) ¢ Auadoud siy1 urelurew 01 Alessadsu aiaym 1onpoid Buless Asesudoid e

UUM pajeal) pue Jayem pue |10 O} s|geswadwl 84e YdIym S|em PUE 8SEq B dAeY Spung oQ

QrL9)

;1818816 S| JaAsydIym ‘sisureiuod sy} Jo Aloeded ebelols arebaibbe eyl JO %Gz 40 pung sy}

Ul JBUreu0d 1sabJe| 84} JO SIUSIUOD 8U1 JO %0} UBU} SS9 10U JO AloedeD B 8ABY Spung 0

(G12°G) {UBIy WWQG] 1SB8| 1 ‘[[lem MOJ JO |IIs snolnJedwl Ue 81elodiooul spung oQg

(y12°G) e pinby Buimol 8|qissod e urejuod pue uoin|jod Jo 3su

8y} 1surebe psenb ‘ebexes| ureias 01 papircid ‘Spung Jo ‘seaJe JUsWUBIU0D AJepuooss aiy

(e12°g) ¢onoqe

oljen Ag ebewep 1uaraid 01 Ajusuiwold paxiew Syuel punolbiepun JO SUONBOO| 8yl iy

(2L'2:G) ¢Muer syl Jo Buireood syl buibewep ploAe 0} 8zis 8joiued [ews Yum

[euslew Jaul JejiLuis 1o (oAb Bad Yum pa|ioeq punolb mojgg syuel punote aoeds ayl S|

(L1°2°G) ¢uonuanaid uoisolio areudoidde

pue abeioydue 8indss ‘spoddns pue suoiepuno; syenbspe punolb mojeq syuel sneH

(OK2G) ¢oiniey

[B4N1ONIIS JO ¥SU 8yl JusAaid 01 papioddns ANy seseq Jisyl aJe pasn aJe syue) olise|d alaypn

(62°9) ¢psepuels unoy g

B 0} Juelsisal aJl} spoddns Jieyl 84e spung Ul [eAS] punoJb aA0ge pasied aJe SyUel aJaUpn

(82°6) ¢pung eyl ol pinby| Jo ebeyids 1o

Buipooy) JO UBAS BU} Ul UOIBIBOJ) PIoAR 0) paiyblem Jo spioddns Jisy) O} painoas syuel aiy

(£:2°9) ¢¥ uiyum paiols 84 o} Ajey|| SI 1ey [eLsrew asusp 1sow 8y} Jo Ajoedeo |y e

yum Jayieboy Muel sy Jo 1yblem sy} 1oddns 0} paubisep SUOEPUNO) UO Pa|elsul SyuUe) iy

(9'2°G) ¢,seneA aul-ul omi Ag parosrold Buieq

abeueIp YlIM Jsiem Pareinundde JO [eAoWal 8U} JO} UoISiA0Id 8isy) S| ‘Alessedau alaypn

(G'2°9) ¢prepuels pasiubodal e yum aoueldwoo ul palidde pue

pa108]es s1onpodd Jaylo Jo sjured Ag pepiroid Buireod aAnos104d SI ‘UoISoLI0D Juanald O

(72°G) ¢Mue) swes ey}

Ul PBJO1S 10U 84k s[eusiew a|qiredwooul 1eyl painsus 1l SI ‘pejusuledwoD aie Syuel 81U

(€72°9) $WWOOQ 1SEd| 1B Bj0YUBW BU} JO JeleWEIp apIsul 8y} S| ‘sniesedde

Buiyresiq pue Buiylo|o BAlo8104d Bulieam [puuosiad Jo) papircid S| SS800e aJBUM
paJinbaJ uonoy

0229

6FL9

8129

V29

912’9

SLL9

L9

€LL9

ckl9

29

(0] WA]

619

819

L9

9729

g9

¥'/.9

€L9

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids

26



uonajdwod uo ubig arep ang

(££/°9) ¢s1oddns pue syuel Usamiag Jusuuaaow Joj papiroid sainsesw sjeldoidde aly

(9€72°G) ¢SOABA 1JO-1NYS usamiaq Jo siomadid ul paddesy pinbjl jo uoisuedxs

[BWIBY] 8U1 JO 3nsai e se dn Buip|ing ainsse.id aAISsaoxe 1usAaid 01 pajeisul Seinsesul aly

(cg2:6) ¢ Aousbiaws ue ul AjpAnosye

pue A1084100 MJom |IM Asyl 1eyl 8insus O} Ajledipouad palsel pue PasIoIaxs SOABA iy

(reL9)

$uolesado Jo poyiew Jivy} ‘Aressaosu aisym ‘pue uoiouny Jisyl O Se Pa||o0e| SOABA aly

(€€2°G) ¢MOjY JO UonORIIP

puUEe SJUSJU0D Y} 81edIpul 0} 0L S YHm 8oueplodde Ul Ajusuiwoid pesew somadid S|

(2e°2°9) ¢ panjoaul e salueb aieym Ajeroadse

‘walsAs sy} 108104d 0} UsyE] suonnedald a|gelns pue Ajjngesed painod yomadid s|

(KE°2'9) ¢Muey 8y} Ol seLsrew

$$9004d JO s10Npo.d JO MOJMOE]G BU} Juansid O] ‘Aressaoau aieym ‘papiroid SeAeA aly

(0£2°G) ¢ pare|0S] 8Q O1 1l MOJ[E O} BA[BA 8|gelINS B YIM papircid yuel e bulsius adid Aieas S|

(62'2'G) ¢wsishs ayy

JO AjuBajul Y} 8INSUS O] Mue) 8y} JO SJUSIUOD BU} UM 8|qiredwod ‘siexseb abuel) pue sjeas

‘SaAeA Bulpn|oul ‘UoHE|[BISUl 8U} JO SIUBWISIS || YIIM [BISW JO Pa1onisuod yiomadid sy S|

(8229)

ZpdueIuEW pue pajoadsul 8q AlIses UeD 1l 81eym [aA8| punoJb anodge pajeisul yomadid S|

(L2'2°9) ¢sllem pung 8y} JO [9nd)]

BU} 8A0ge 8 0} Sk 0S ‘e uado 8y} Ul S8seq 818J0u0d UO spung apisul pe1edol sdwnd aiy

(92°2°9) ¢ubisep ayy

oJul paresodiooul WwelsAs Bupoluow ajes AjeaisuLiul Ue si ‘papiroid si Buipung [euonippe

OU PUE 3UB] B UIYIM MUE] B 80 0] PaJapIsuod s| Buipung [elBsjul pibu yiim Muel e aisupp

(GZ°2'9) ¢+8y10UR BAOQE BUO PBIEO0| 87 O] 10U SB 0S PAUONISOd SyuEel aly

(229

¢paliuapl AliIses aq 0} sebexes| 8|0eus O} 8|qISSa02E AjIpeal Syue) au} JO sied (e aly

(62°2°) ¢pung 84y Jo ybiay 8y Jley A|leoldA} ‘sjjem erelpaLLisiul

MO| PUE S8OUE]SIP 8|gelins AQ palesedss 8say) aJe ‘Spung ul SYuel a|dijnu aJe a1ayl 81eupp

(@2,q) (ebewep

JeN2IYSA 8siuiuiw O] papIAcid &g pINoys SpJe|jog Jo s||is ‘Alessadsu alsyp)) ¢e1qeonoeld

se Jej se 10edwi Ag efewep JO XSsu 8yl 8SIWiull 0] SB 0S PBUONISOd SpUNg pue SHuel iy

(LZ°2°9) ¢Bunybusl o} pauleb aq Ued SSed0e

UDIYM 1€ [9A8] B 1B S|lem pung 8y Jo 1yBiay ayy Bujureiurew swin swes ayi 1e ajiym abe|jids

Aue Jo eaJte 82eLNS 8y} Buisiwiuiw O} USAIB UoIiesapIsSuod Si ‘pund e Buiubisep Usupp
paJinbaJ uonoy V/N

VASYAC]

9€2'9

Ge'L'9

¥e'L9

€829

ceL9

k2’9

0€29

6¢'L'9

8¢'L'9

1S9

9¢'.'9

Gc'L'9

ve'L9

€29

cc’l9

Le'L'9

27

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids



uonajdwod uo ubig arep ang

(lepXe))

¢dea dip ey} Jo uswaoe|das 81N08SUI JO POOYISX| 8Ul 8oNPaJ 0) pue A1o1108|8 Olels Aq
uonIuBl JO Msu 8Y) 8SILIUILL 0} J8pJ0 Ul ‘e|qissod JI paploAe syue) Jo Buiddip [eaisAyd s|
(g2°9) éewweIboid uonoadsul yue} sy

10 1ied se Jsjjeasay AjeolpoLiad pue uole|elsul Uo parelqied sebneb o1uojosie Jo [elp ey
(€29

¢sebneb 1ybis 01 a|gesseld ase sabneb [eiq e21Aep [aAd] pINbI| B YIM Palll uel Yyoes S|
aly
(152°6) ¢Aipes

10 pasodsip pue AeJi duUp B ul pa109]|00 SUOROBUUOD Buyeaiq pue Bupew wod) abe|ids S|

(g:27g) ¢uomsod ur pany sded Buioo| Yum ‘esn ul 1ou usym paddeo seul| bu

(0G72°9) ¢less 01 sjiey 8AfeA JJo-INys 8y Ji 8bey|ids Aue esiwiuiw

01 8A[BA JJO-INYS U1 O] 8S0J0 P81ed0| SBABA UIN1BJ-UoU Yim paddinba sjuiod Buljjy a1y
(6G°2°G) ¢uonresado sy} BuLNp 1O PayoIMS 8q O} 8joIyaA 8yl uo uswdinbs e moje

0} dwnd psiunow 8joIysA e Ueyl Jayied a1is uo duwind pexi) e Buisn usxelnspun Buliy S|
(8%°2°G) ¢uonesiuebio Buiniddal 8U} JO [04U0D BU1 Jopun sAemie suolresado Buljjl 8yl a1y
(/17°2°G) ¢,SUOROBUUOD B} JO Y1BUS| 8U} 8SIWIUILU O} PUE]S JoXUE]

By} 01 8S0O[0 pPUE [[lem pung 8yl apIsIno Buibieyosip 1o Buljji 404 Juiod uonosuuod 8yl S|
(917°2°6) ¢20r|d Bunfel ase suoiressdo Buel usym pauuew Ajusuewlad S| 1Byl ease sjowal
€ 1e WJele ue Buisiel pue Mol 8yl 4o Bumnys Jo suesw e Bunesodiodul welsAs uonuanaid
[eno Arejeudold e yum pani spinbi ajgewiwe)) pue sjgewiwel) Alybiy Bulureiuod syuel aly
(G2'G) ¢doy 8y} Je Xuey ey} Jejus saul ||y oq

(¥7°2°G) ¢,suelisapad JO S8|0IyaA PeO. JBY10 0} 8|gISSSOJE Ajlewuiou jou

pUE S8[0IYaA 8yl Buisianss Jo) pasu 8y} INOYNIM Siexue] peod AQ 8)qissedoe sjuiod Buljl aay

(e¥'2'9) ¢punoib

Byl Ul uoissaidap J0 youai] ‘Buiusdo Buip|ing ‘uoiiubl Jo 804n0s Aue WoJ) Wiy 1Ses| 1e
p81e20| ‘BunueA pue Buiddip ‘Buikidws 1oy 8SoY1 Yl JBy1abio] ‘Suoinosuuod Buljjl Muel a1y
(ev'2'9) ¢uosiad pasuoyine ue AQ usxenspun Ajuo Buiy suel S|

(Ly7°2°Q) ¢ImoeinuBW 8yl AQ pa1oalip Se paureluiew pue psuoddns

‘Po|[e1sul pue ‘ws|qosd B S| UORBIGIA 818UM [9AS] PUNOIB 8A0QE Pasn AJUO SBSoY 8|qIxXa|} iy
(017°2°9) ¢lone] punoib mojeg SanjeA Aue Joj 8|gejieAe SS80o€ pue ‘sjulol Jo uoiba.

Byl Ul Aje1oadse ‘pap.lodal Buieg synsal oyl yum ‘Ajeoiporiad pajoadsul yiomadid sy S|
(68°2°9) ¢s40n00 Bueaq peo| Ag pe1oslold pue youaly paul|

919J0U0D JO AJuosew e ul pre| 1 sI ‘punolb yresuaq yiomadid Ae| 0] Aressedau SI 1 81U

(88°2°9) ¢1usplooe Uk Jo 8sed Ul ebe|ds Joj [enusiod syl
aonpaJ 0} sadid sy} Jo Y1Bus| pue Jalswuelp ay) Buisiwiui 01 UsAIB Ussg UONBJapISU0D SeH
paJinbaJ uonoy

Gg'2'9

¥S'L'9

€529
¢S89

1S9

0929

6v',L'9
8v'L'9

VAN

9r'L'9

S'.9

Yv',.9

er'.9

cr'L9

L9

ov'L'9

6829

88,9

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids

28



uonajdwod uo ublg aep ang

paJinbaa uonoy

(71'6°G) ¢S SD 10U BoUEPINY JSH Y} Ul INO 18S S8uNpad0.d 8y} BUIMO||0) pas.)

seb pue paues|o ‘pPajusA ‘9|gissod Se yonw se paiiduls Muel 8yl S| ‘uoire|os] Buimojo4
(€1'6°9) ¢|osson abeiols Jayio 1o ssaooud ‘wueld Aue

wiou) parejos! AjleoisAyd [essen 8y Si Muel B Bulysijowsp Jo/pue BUIuoISSILILIOISP USUAA
(€69

$UOIIOB JO 8SIN0O Papuaiul Ul YIM PBIBIO0SSE SpJezey Aiuspl 0} USMeHapUN JUSWSSSSSE
3SU B S| ‘@sn ainin} 8|qIssod Jo} paurelurew pue paues|o 8q 1o paysijowsp Buieg Aq
BOIAISS JO INO UdME] 87 01 S| YUe] B Jayisym O] Se spell Usaq Sey UOISIOsp B UBUAA
(L1'6°G) ¢Snopaezey Ajpwalixe 8g SNyl pue sinodea sjqewlwel)

Jo/pue pinbi| Jo s8oeJ} JUBDIIUBIS UBIUOD [InS Aew syue) Aldwie 1ey) aJeme Jels aly
(01'6°9) ¢uosiad wesedwod e Aq ‘siseq

OSSaSSE MsU B UO ‘paulelulew pue pajoadsul Alenbal siomadid pue SeAeA pareloosse
PUE SyUB} 8U} SE |[oM SE ‘Saljljioe) Bulpeojun pue Buipeo) ‘siojdedialul ‘spung oy

(6'6'S) ¢peplone o|ge} Jorem ybly e Yim Sesle Ul syuey JO Uoie|eisul 8y} S|

(8'6°G) ¢19N00 QEIS 81840U0D PAVIOUIBI B UM 81840U0D PS2IOJUISI JO PSIONJISUOD

1d B U pa1edO| SHUB) 81 8JE JO JO PBdUS) BaJe 8U) S| ‘©sned Aue woly sBulpeo) snpun

0] pa1oalgns ag 0} Ajox| 8Je Asy) a1aym uonisod e ul palis e Syuel punolBiapun aiaypi
(2'6°9) ¢Bull Buipiing 8yl 8pISINO ABUl 8Je ‘puUNOIBIBPUN SYUB) B1IS O} AIBSS808U S| 1l I8UAN
(9°6°) ¢Muey ejbuls

€ 80 0] PaJepISuod syuel |lews jo dnoib e aJe ‘uoniubl Jo S80IN0S paxI} pue seste ssedoid
‘sBuip|ing ‘seLrepunoqg 8lis WoJj Seduelsip uolesedss eyl Buuiuwislep jo 8sodind sy} Jo4
(G'6°G) ¢Slerslew snopJezey Jayjo

pue uoubl JO S82IN0S Paxi) ‘seale ssed0.d ‘sbulp|ing ‘Seepunog a)s wodj syuel ob.e),
pue Syue] [Jlews, 1o sdnodb Jo uonesedss sy buipiebal paynsuod usaq Jainsul 8yl SeH
(7'6°9) ¢,sesodund Bunybisl 10} 8|qISS8OE |[e 8Je SHUE) 8U} PUE ;WOOOS JO SS8Xd

ul 10U sI dnoub sy} Jo Aloeded ejebaibbe ey 1eyl os Jaylebol padnolb syuel [ews aly
(£76°9) ¢syue1 8U1 Jo Aloeded ayl 01 pJebal Yim paulluisiap sedueisip uonesedss aly
(@'6°9) ¢seo1nes Aousbiaws ayy Ag AljIgisseooe

Asea yum uonisod e ul 1ng Arepunog a1is 8y} pue seaJe ssao0.d ‘sainionis pue sbulp|ing
wioJy pajesedss ‘Uonisod pale|usA [[eM B Ul Pajedo) [9AS] puUNoIb aA0Oe SHue) iy

(16°9) ¢sPulp|iNg JO SJ00J BY} UO 8Q 0} 10U SE OS PaJEI0| SHUEB] 8ly

(6 uonoas) uonesedasg

(1'8°G) ¢ PaIBPISUOD SeATRUIS)E PaSE] SNosNnbe Jo 8|gInsNawoo
-Uou e|qgissod pue uin1 Ul pasepisuco pinbj sjcewwel Alybiy pue sjgqewuwe)l yoes s|

(8 uonoas) sbueyoxgy
(9G2°9) ¢Sleusrew assy} Jo [esodsip pue asn sjes syl Ul pauled) jels
yum ‘sebe|lids giosge pue ureias 01 8|gejieAe S[euslew 8|gelns Jo sanuenb aeudoidde aly

769

€re9

ck6'9

69

069
669

8'6'9
/2’6’9

969

g'6'9

¥'6'9

€69

¢69
1'6'9

18’9

9829

29

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids



uonajdwod uo ubig arep ang

paJinbai uonoy

(S'1L1'G) ¢suoire|eIsul mau Joy papinoid usaq swelsAs Bujoueeq Jnoden eneH

(" LL°G) ¢,puUeel] UIBYLION pPUB pUBooS Ul suolesiueblo

1useAINbs Jo Aousby 1UBWUOIIAUT 8y WOJ) 1YBNOoS usaq Syuel abe.ols punoibispun

JO 9dUBUSUBW PUE UOoNE|[EBISUl ‘Ubisep sy} Buipsebal uoirewlolul [euonippe seH

(S7L1L'G) ¢@01AI8S BNOS8l pue

aJl} BY1 YIM UOIBHNSUOD Ul papIACId S81|I0B) UOIIUSLS PUB JJO-UNJ JsTem aJ1) 8|gelins iy
(Z'L1L'9) ¢ parebnseaul Buleq suoliieeA Aue YiM PaIsAsp 89S0yl Yyim pasedwod

pue paJjojuow pasn spinbi s|gewwel; pue sjgqewwel) Alybly Jo seiiuenb ayy aiy

(FLEQ) d(penjonul

AousBe Aojeinbal sy pue YN 8yl Jo uoibas 8y} 0} BuIpJIOOI. SBLEA YdIym) 8ouepinb pue
uolje|siBe| [eluswuoAUS MOJ|0} SPINbi| BjgewWE) AlUBIY pue s|gewwel) Jo 8belols 8y} seoq

(L1 UOIID8S) SUOIBISPISUOD [BJUSLUUOIIAUT

(2'01°9) ¢ paurelurew pue psapirocid ‘Apog uoneoied Aued-paiyl Quspusdsapul ue Agq
pa1edIIed pue paroidde ‘sisysinbunxs aJi s|geriod areldoidde Jo Jaquinu 8|gelins B S|
(9'01'G) ¢A10YINE BNDS8J pUR Bl U1 YIM Pauieluell UoSIel| 8AI10848 S|

(S'0L'9) ¢o10E|RAR SYUR) Bulj00D Jo) salddns Jsrem Jusions aly

("0L'G) ¢weisAs uonosiold auiy Aeuds Jsyem Jo Weoy

paxi) paubisep Ajgelns e yum syuel abeiols Bunosioid 01 UsAIb usag UOIRIapISUOD SeH
(€°01°9) ¢pejielsul ale Aoy Yolym Ul seuoz

pJezey Jo} s1edoidde pue ajes A|[edisuiiul SWBISAS SUOBDIUNWIWOD puUe WJee 8l 8yl aly
(2’01'G) ¢sesiou punoibxoeq 8yl erode Aljioe) 8belols 8yl JO

Sea.e |[e Ul 8|qipNe 89 pUe punos |[IM Teyl WaisAs wiele ail palelado Alenuew e yim pani
‘Syjue) 86eI0IS JO ANUIDIA S)BIPBWILLI 8U) Ul SBaJe [Bulsixa Buipnjoul ‘senijioe) 86elols (e aiy
(1OL'9) ¢HVYASA pue uone|sibel A1afes all yim aouelidwoD Ul 1IN0 PalLIBD SJUBUSSOSSE YSl
a1} 8Y1 Jo sBupul 8Y) UO paseq pue Xsu 8yl 0] 81euoniodoid pasn Jo pajpuey ‘paiols ale
spinby| ejgewwely AlYBIY pue a|gewwe)) 81aym SeaJe Jo) Sainseaw Uoioa10.d aJly 8yl aiy

(01 uonoas) uonosayoud a4

(LF6'G) ¢emnsu| ABisug ey

AQ 10 188 8oUBPING BU1 MO||0} SHUE] 86RI0IS puNOoJBISpUN JO BUIUOISSILILIODSP 8yl S80(
(916°G) ¢Walshs

MJ0M 0} Juiad B Jepun IN0 PaLIED SyUB) BUIUOISSILLILIOISP UO USMELISPUN MIOM |[B S|
(S1'6°9) ¢usbouyu se yons seb LUl

ue Jo Jerem Yum pay|il 1o paues|o asn ainin 8|qissod o) PaUOISSILUWLODSP 8q O} SYUEB) a1y

S'HE9

7'H9

€9

¢'H9

HEE9

20k9
9'0L9
G'0L9
709

€019

¢0l9

FOk9

16’9

96’9

S{NGRe)

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids

30



1. The Control of Major Accident Hazard Regulations 1999 (COMAH), SI 1999 No 743, as
amended by the Control of Major Accident Hazard Amendment Regulations 2005, Sl
2005 No 1088, The Stationery Office.

2. The Petroleum (Consolidation) Act, 1928 ¢.32, The Stationery Office.

3. The Control of Substances Hazardous to Health Regulations 2002 (COSHH), SI 2002 No
2677, (as amended), The Stationery Office.

4. Chemicals (Hazard Information and Packaging for Supply) Regulations 2002, (CHIPS 3),
SI12002 No 1689, as amended by the Chemicals (Hazard Information and Packaging for
Supply) (Amendment) Regulations 2005, SI 2005 No 2571. The Stationery Office.

5. The Health and Safety (Safety Signs and Signals) Regulations 1996, S| 1996 No 341, The
Stationery Office.

6. The QOil Pollution (Oil Storage) (England) Regulations 2001, SI 2001 No 2954, The
Stationery Office.

7. RC55: Recommendations for fire safety in the storage, handling and use of highly
flammable and flammable liquids: General principles, 2014 Fire Protection Association.

8. RC56: Recommendations for fire safety in the storage, handling and use of highly
flammable and flammable liquids: Storage containers other than external fixed tanks, 2014
Fire Protection Association.

9. Regulatory Reform (Fire Safety) Order 2005, Sl 2005 No 1541, The Stationery Office.
10. The Fire (Scotland) Act 2005, asp 5. The Stationery Office.
11. Fire Safety (Scotland) Regulations 2006, Scottish SI 2006 No 456. The Stationery Office.

12. Fire and Rescue Services (Northern Ireland) Order 2006, SI 2006 No 1254 (NI9), The
Stationery Office.

13. Fire Safety Regulations (Northern Ireland) 2010, SI 2010 No 325 (NI), The Stationery Office.

14. Dangerous Substances and Explosive Atmospheres Regulations 2002 S| 2002 No 2776,
The Stationery Office.

15. BS EN 60079-10-1: 2009: Explosive atmospheres. Classification of areas. Explosive gas
atmospheres, British Standards Institution.

16. Directive 1992/69/EEC, Classification, packaging and labelling of dangerous substances,
The Stationery Office.

17. HSG 71: Storage of packaged dangerous substances, 2009, Health and Safety Executive.

18. RC42: Recommendations for fire safety of unattended processes, 2011, Fire Protection
Association.

19. Business resilience: A guide to protecting your business and its people, 2005, Fire
Protection Association.

20. The ROBUST software (Resilient Business Software Toolkit) may be found at https://
robust.riscauthority.co.uk

21. Dangerous Substances (Notification and Marking of Sites) Regulations 1990, SI 1990, No.
304 (as amended), The Stationery Office.

22. BS 1722-12: 2006: Fences. Specification for steel palisade fences, British Standards
Institution.

23. RC7: Recommendations for hot work, 2012, Fire Protection Association.
24. HSG 51: Storage of flammable liquids in containers, 1998, Health and Safety Executive.
25. Electricity at Work Regulations 1989, Sl 1989 No 635, The Stationery Office.

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids 31



26. BS EN 60079-14: 2008: Explosive atmospheres. Electrical installations design, selection
and erection, British Standards Institution.

27. BS 7430: 2011: Code of practice for protective earthing of electrical installations, British
Standards Institution.

28. BS 799-5: 2010: Oil burning equipment. Carbon steel storage tanks. Specification. British
Standards Institution.

29. HSG 113, Lift trucks in potentially flammable atmospheres, Health and Safety Executive,
1996.

30. RC48: Arson prevention. The protection of premises from deliberate fire raising, 2010, Fire
Protection Association.

31. The Prevention and Control of Arson, Third edition 2012, Fire Protection Association.

32. BS EN 12285-2: 2005: Workshop fabricated steel tanks. Horizontal cylindrical single skin
and double skin tanks for the aboveground storage of flammable and non-flammable
water polluting liquids, British Standards Institution.

33. BS EN 14015: 2004: Specification for the design and manufacture of site built, vertical,
cylindrical, flat-bottomed, above ground, welded, steel tanks for the storage of liquids at
ambient temperature and above, British Standards Institution.

34. BS EN 13923: 2005: Filament-wound FRP pressure vessels. Materials, design,
manufacturing and testing, British Standards Institution.

35. BS EN ISO 12944 (various parts): Paints and varnishes. Corrosion protection of steel
structures by protective paint systems, British Standards Institution.

36. BS EN ISO 14713 (various parts): Zinc coatings. Guidelines and recommendations for the
protection against corrosion of iron and steel in structures, British Standards Institution.

37. BS 1710: 1984: Specification for identification of pipelines and services, British Standards
Institution.

38. HSG176: The storage of flammable liquids in tanks, 1998, Health and Safety Executive.

39. CS15: Cleaning and gas freeing of tanks containing flammable residues, 1985, Health and
Safety Executive.

40. Design, construction, modification, maintenance and decommissioning of filling stations,
3rd Edition, 2011, Energy Institute.

41. BS 5839-1: 2013: Fire detection and fire alarm systems for buildings. Code of practice
for design, installation, commissioning and maintenance of systems in non-domestic
premises, British Standards Institution.

42. BS 5306-8: 2012: Fire extinguishing installations and equipment on premises. Selection
and positioning of portable fire extinguishers. Code of practice, British Standards
Institution.

43. BS 5306-3: 2009: Fire extinguishing installations and equipment on premises.
Commissioning and maintenance of portable fire extinguishers. Code of practice, British
Standards Institution.

44. Pollution Prevention Guideline: PPG 2: Above Ground Oil Storage Tanks, 2010, published
jointly by the Environment Agency for England and Wales, the Scottish Environment
Protection Agency and the Environment and the Northern Ireland Environment Agency.

RC57: Fire safety in the storage, handling and use of flammable and highly flammable liquids



administered by

'3':':' RISCAuthorlty FPA)) Roslnsiection

Fire Protection Association
London Road

Moreton in Marsh
Gloucestershire GL56 ORH

Tel: +44 (0)1608 812500

Email: info@riscauthority.co.uk
Website: www.riscauthority.co.uk

2014 © The Fire Protection Association
on behalf of RISCAuthority

RC57 (formley RC20C) First published 1997 Version 02

Printed by:



