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Research, Study & Presentation Skills, Element 1: Literature Review

Introduction

"Regulation 8 of DSEAR requires you to make suitable arrangements to deal with accidents, 

incidents and emergencies involving dangerous substances."1 (Safe Use and Handling of Flammable

Liquids 2015, clause 124) "The main hazards from the use of flammable liquids are fire and 

explosion."2 (Safe Use and Handling of Flammable Liquids 2015, clause 27) A risk assessment must

be carried out to identify fire and explosion risks and prevention, mitigation and control measures 

necessary.3 

Siting

Identify pathways to receptors for proposed sites, channelling spills where they can safely be 

collected, risk assess following Ciria Report 736 guidelines.4 Beware enclosed channels vapour may

flow into then not evaporate.5
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Figure 2.3 page 11 Walton, 2014 “Containment systems for the prevention of pollution”

Design in access for firefighting vehicles and two fire escapes and 'tertiary containment'6: drainage 

to capture polluting liquids which escape secondary containment. Calculate its capacity as 

maximum contaminated liquid during spill and fire combining rain, tank contents, firefighting and 

cooling liquid.7 (Calculate total rainfall for a once-in-ten-years storm from twenty-four hours before

till eight days after any incident, using the table and map on page 45 of Walton, I. L. W., 

“Containment systems for the prevention of pollution”, 2014) , and “Containment of Bulk 

Hazardous Liquids at COMAH Establishments” page 8 to calculate allowances for foam, 

firefighting liquids, liquid surge and wind-blown waves.) 

25,000 litres of kerosene could yield 3,571 cubic metres of flammable vapour or 60m2 1m high8

Plan firefighting strategies that reduce pollution.

“Minimum recommended separation distances for single ‘small’ tanks from site boundaries, 

buildings, process areas and fixed sources of ignition 6m” (Safe Use and Handling of Flammable 

Liquids 2015, table 1 clause 69 page 22) and combustible materials.9 

Secure storage & delivery areas within security-protected area or enclose with “substantial 1.8m+ 

high welded-mesh or chain-link fencing” (The Storage of Flammable Liquids in Tanks 2015, clause 

264) kept locked except in use, opening easily outwards, keys restricted to authorised personnel.10 

Base and Bund Construction

An affordable, highly fire-resistant clay or concrete bund should be constructed as outlined in 

Masonry Bunds for Oil Storage Tanks (CIRIA/Environmental Alliance) with concrete or steel grid 

flooring not highly insulated to prevent static build-up risk tested annually, with fire-resistant low-

insulation coating or paint. Design to last minimum fifty years.44 A solid concrete base should be 

“lean-mix concrete blinding” without membrane underneath so it acts monolithically with the 

prepared gravel base (Walton, 2014: section 7.2.11). The bund should slope, gravity-draining water 

away from the tank to where water can be siphoned (to prevent electrical risk) outside.42 Legal bund

minimum capacity is 110% tank volume.11 
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To prevent leakage and fire spread, fit metal waterstops on inside faces of movement joints. Avoid 

double-skinned tanks or manholes to lower risk.12 “Storage tanks must be constructed meeting 

suitable standards.” (https://www.gov.uk/guidance/storing-oil-at-a-home-or-business) Steel deforms

least under fire or heat, preventing contents leaking or catching fire.13 

Tank and bund should be tested for hydrostatic load resistance before use or by manufacturer. “The 

specific gravity should be taken as not less than 1.0, even where the contained liquid has a lower 

specific gravity. This is to allow for the possibility that a bund will be filled with firefighting or 

cooling water” (Walton, 2014).

Supports

The heavy full tank must be supported on masonry, concrete or steel supports15 fireproof for two 

hours16, anchored to resist flotation17. “One end is secured and the other left free to move”18 (The 

Storage of Flammable Liquids in Tanks 2015, clause 111) allowing thermal expansion. “Pipework is

connected to the secure end.”19 (The Storage of Flammable Liquids in Tanks 2015, clause 111) 

Design tank layout around efficient pipework.20  

Tank Material

Kerosene has very low or no corrosiveness and no reactivity with steel. Hot steel absorbs some 

carbon from kerosene, hardening it. Therefore steel is ideal for tank and pipework as it can be 

earthed.36 Steel deforms least under fire or heat, preventing contents leaking or catching fire, 

therefore a welded steel tank is advised.43 

Ventilation

Open-air above-ground tanks and pipework receive maximum ventilation, are easily accessible and 

inspectable. “Keep the diameter and length of pipework to the minimum practicable”21 so less 

material can leak out of pipes, less area to develop faults, less exposed to ignition sources. Metal 

pipework with welded joints is advised.22 “Joints and connections should be kept to a minimum and 

should not be positioned where they might leak onto electrical equipment, hot surfaces or other 

sources of ignition, or where they might prevent the use of an escape route.”23 (The Storage of 

Flammable Liquids in Tanks 2015, clause 109) Fit hydrostatic relief valves where thermal 
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expansion of trapped kerosene eg between shut-off valves could damage pipework.24 Label filling 

and discharge pipes for kerosene.25 

Overfill Prevention

A contents measurement gauge measuring temperature, pressure and volume of contents should be 

fitted26, eliminating dipsticks, a friction ignition risk.27 Independent LAH and LAHH alarms should 

be fitted, audible at refuelling tanker parking too. Manual override shut-offs should be installed at 

tanker and tank ends.

Figure 9 p.33 “Storage of flammable liquids in tanks” HSE
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Bright lighting for night-work that is not an ignition risk should be installed, away from vents.47

Vents

Vents prevent excessive pressure buildup inside the tank from thermal expansion or filling and 

collapse from negative pressure from emptying or thermal contraction. Pressure-vacuum valves,  

handling both, and emergency relief vents for expansion from fire overheating fuel, should be fitted 

“at least 3m from sources of ignition, air intakes, buildings, walkways and the site boundary” [144 

storeflamm] on top of the tank the higher of 5m above ground level or 0.3m above the tank ensuring

it is higher than the filled tank.

Corrosion

"Internal corrosion may result from the accumulation of water in the tank"28 (The Storage of 

Flammable Liquids in Tanks 2015, clause 98) Install two permanent in-line valves to the drainage 

point so that, if water collects below the kerosene, it can be drained safely.29

Zoning

It is recommended to carry out a Hazardous Area Classification (HAC) determining the potential 

extent of any flammable atmosphere spillages could cause.30 “A hazardous area classification study 

should be recorded in a plan and elevation”31 (Safe Use and Handling of Flammable Liquids 2015, 

clause 66) identifying chemicals and zones under normal operation, accidents, fire etc. stored with a

Safety Data Sheet on kerosene on-site. Adequate firefighting equipment, foam and CO2 

extinguishers, PPE and should be provided, with training and signage on actions to be taken in case 

of fire. 

Standardised signage (as per Safety Signs and Signals: Guidance on Regulations, 2015) should be 

installed, especially at entrances to hazardous areas.32

Ignition Risk Prevention

Inside, all ignition risks and sources of heat such as heat, fire, sparks, (including rubbing metal), 

exhaust, static and electrical equipment should be excluded.   Only dead work using equipment 

manufactured as suitable explosion-protected equipment standard for use in explosive atmospheres 

under ATEX issued under Permit-to-Work should be carried out within the HAC.33 “Such 
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equipment will be CE marked and carry the Ɛx symbol in a hexagon.” (Electricity at work: Safe 

working practices, 2013) Notices and staff training should require wearing natural fibre clothing 

and, if non-conducting coatings are applied to the bund floor, conducting anti-static footwear. Light 

alloys such as aluminium should not enter the HAC and only regularly inspected spark-resistant 

tools used. All equipment must be electrostatically bonded and earthed, checked before liquid flow 

and after maintenance and annually.34  “Unearthed metal components, in transfer systems or repairs,

may need additional earthing straps.”35 (Safe Use and Handling of Flammable Liquids 2015, clause 

73) The electricity supply to the generator must have separate neutral and earth conductors. Circuit 

breakers must be set to trip under lowest possible fault conditions, but enough current must remain 

to keep protective devices operational in fault conditions.48 

Pumps are an ignition risk, instead gravity drainage with siphoning should be designed for 

spillages.45

“Precautions should be taken to prevent vapours being ignited by the discharge of static electricity. 

The movement of process liquids during pumping, filtering, emptying, filling and spraying can 

cause electrostatic build-up.” (Safe Use and Handling of Flammable Liquids 2015, clause 72) 

“Static electricity generated by flammable liquids should be reduced by avoiding the freefall of 

liquids and restricting pumping speeds.” (Safe Use and Handling of Flammable Liquids 2015, 

clause 75) Splash filling should be prevented. 

“Additional care is needed for liquids with low conductivity up to and including 50 pS/m” such as 

kerosene,36 restricting pipe flow to 1m/s since “water may be present even if it has not been 

deliberately introduced (for example, condensate)”. (Safe Use and Handling of Flammable Liquids 

2015, clause 74)

Training and notices should warn of electrostatic risks to avoid such as solvent use, rubbing during 

cleaning and hot water jetting. 

Signage

“The contents of containers and pipes, together with the nature of those contents and any associated 

hazards, should be clearly identifiable. Marking of pipework is particularly important at filling and 

discharge points.” (Safe Use and Handling of Flammable Liquids 2015, clause 176) 
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Refuelling

Tanker parking should be away from all traffic for uninterrupted refuelling, level, with slight 

drainage slope of kerosene-resistant material, barricaded to prevent tanker movement during 

transfer,37 provided with tanker earthing connection, obvious, accessible carbon dioxide and foam 

fire extinguishers46 and fire alarms and a quick-action shut-off valve the operator can stop unloading

immediately if problems observed.37 

An authorised person, which may be the tanker driver, should supervise transfer constantly.38 An 

authorised site representative must first be notified and check:39 that fuel delivered matches tank 

specified contents, that the tanker offloading pump matches tank & pipework and is electrically 

protected; that tanker, hose, inlet and tank are electrostatically bonded and earthed; hoses and valves

used are compatible with kerosene; that empty tank capacity is sufficient for load being delivered. 

Protocol covering all details of fuel transfer must be written and followed.40 

Ensure splash filling avoided by immersing fuel pipe below liquid surface or to tank bottom. 

Avoid above ground level work on-site.41

Hosepipe will be necessary to remote fill without sight of the tank. 

Hoses must be supported to keep bend radius above manufacturer's minimum;42 stored out of 

sunlight, heat, damage, inspected daily for leaks, damage, pressure tested annually. 

An electrically continuous hose with self-sealing connections and flow control valve should be 

stored in a lockable cabinet with flow meter controlling a shut-off valve, keys signed out by 

authorised personnel. Installation of a lockable weatherproof refuelling such as those linked in 

appendix one is recommended.

“An effective means of communication should be provided between personnel involved in the 

loading/unloading operations, and other parts of the site such as the control room. If radios are used 

they should be suitable for use in hazardous areas.” (The Storage of Flammable Liquids in Tanks 

2015, clause 208) 

Inspection and Maintenance
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Finally, management must design protocol for inspection and maintenance routines of all equipment

and personnel training, to maintain safety standards and record-keeping of inspection results and all 

work done and training. 
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