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BULK STORE 1 AND JETTY  
ACCIDENT HAZARD REFERENCE NO: 16 

 
Item Description 

Description of incident Loss of containment from ship - leak of the 
loading/unloading arm 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Max. fill rate is 350 T/hr. Max. duration of overfill 
estimated to be 1 min. = approx. 8 m3 of material 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of hose 
Correct connection of hose to hard pipes  
 

Means of Detection Observation by ship and/or site personnel  
 

Means of Isolation Shutting down of transfer operation and use of oil 
absorption and pollution prevention equipment 
 

Means of Suppression N/A  
 

Likelihood 6x10-4 per transhipment 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

2 

Risk Factor (R) = (F x C) 6 
Comments Product transfer operations are continuously manned. 
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BULK STORE 1 AND JETTY  
ACCIDENT HAZARD REFERENCE NO: 17 

 
Item Description 

Description of incident Loss of containment from ship - external impact, large 
spill 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved 75 m3 in 1800 s 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention N/A 
 

Means of Detection Observation by ship and/or site personnel  
 

Means of Isolation Shutting down of transfer operation 
 

Means of Suppression N/A  
 

Likelihood 0.006 x f0 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 5 
Comments Product transfer operations are continuously manned. 

 
The assistance of Irish Coast Guard/Harbour Master is 
likely to be required in the event that a major pollution 
incident resulting in significant pollution occurring in 
the river develops into a scale likely to involve major 
river/marine environment pollution damage and/or 
danger to wildlife and vegetation in the tidal estuary.  
 

 
f0, the base accident failure rate, is equal to 6.7 x 10-11 x T x t x N where T is the total no. ships per year on 
the transport route or harbour, t is the average duration of loading/unloading per ship (in hours) and N, the 
number of transhipments per year.  
T value obtained from Central Statistics Office [9].  
t  = 9.7 hr 
N = 30 
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BULK STORE 1 AND JETTY  
ACCIDENT HAZARD REFERENCE NO: 18 

 
Item Description 

Description of incident Loss of containment from ship - external impact, small 
spill 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Single-walled liquid tanker, continuous release of 30 
m3 in 1800 s 
Double-walled liquid tanker, continuous release of 20 
m3 in 1800 s 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention N/A 
 

Means of Detection Observation by ship and/or site personnel  
 

Means of Isolation Shutting down of transfer operation 
 

Means of Suppression N/A  
 

Likelihood 0.0015 x f0 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 4 
Comments Product transfer operations are continuously manned. 

 
The assistance of Irish Coast Guard/Harbour Master is 
likely to be required in the event that a major pollution 
incident resulting in significant pollution occurring in 
the river develops into a scale likely to involve major 
river/marine environment pollution damage and/or 
danger to wildlife and vegetation in the tidal estuary.  
 

 
f0, the base accident failure rate, is equal to 6.7 x 10-11 x T x t x N where T is the total no. ships per year on 
the transport route or harbour, t is the average duration of loading/unloading per ship (in hours) and N, the 
number of transhipments per year.  
T value obtained from Central Statistics Office [9].  
t  = 9.7 hr 
N = 30 
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F2. BULK STORE NO. 2 
 

BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 1 

 
Item Description 

Description of incident Loss of containment from bulk storage tank - 
instantaneous release of the complete inventory into 
the bund 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved 55,000 L 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Tank design standard  
 

Means of Detection Leak detection on tanks  
Observation by site personnel  
 

Means of Isolation Some containment provided by bund  
Oil interceptor provided 
 

Means of Suppression N/A 
 

Likelihood 5x10-6y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 2 

 
Item Description 

Description of incident Loss of containment from bulk storage tank -  
continuous release of the complete inventory in 10 
min at a constant rate of release from the primary 
container into the bund 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved 55,000 L 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Tank design standard  
 

Means of Detection Leak detection on tanks  
Observation by site personnel  
 

Means of Isolation Release contained by bund  
 

Means of Suppression Oil interceptor provided 
 

Likelihood 5x10-6y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 6 
Comments  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 3 

 
 

Item Description 
Description of incident Loss of containment from bulk storage tank -  

continuous release from a hole with an effective 
diameter of 10 mm into the bund 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved 55,000 L 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Tank design standard  
 

Means of Detection Leak detection on tanks  
Observation by site personnel  
 

Means of Isolation Release contained by bund  
 

Means of Suppression N/A 
 

Likelihood 1x10-4y-1 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 9 
Comments  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 4 

 
 

Item Description 
Description of incident Loss of containment from bulk storage tank -  tank 

overfill 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Not determined. As tank overfilling is a continuously 
manned operation, a large spill is considered unlikely.  
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Tank filling is a continuously manned operation  
 

Means of Detection Observation by site personnel 
Observation by road tanker driver  
 

Means of Isolation Bund 
 

Means of Suppression N/A 
 

Likelihood No published data available 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

2 

Risk Factor (R) = (F x C) 6 
Comments All road tanker drivers hold a valid ADR Training 

certificate. All road tanker wagons used at the facility 
are ADR compliant. 
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 5 

 
Item Description 

Description of incident Loss of containment from a pipe – full bore rupture 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Not determined Not determined. As tank/road tanker 
overfilling are continuously manned operations, a 
large spill is considered unlikely.  
 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Pipework design standard  
 

Means of Detection Observation by site personnel 
 

Means of Isolation Bund, if rupture occurs within bund 
Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood 3x10-7m-1 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

2 

Risk Factor (R) = (F x C) 4 
Comments  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 6 

 
Item Description 

Description of incident Loss of containment from a pipe – leak 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Not determined. As tank/road tanker overfilling are 
continuously manned operations, a large spill is 
considered unlikely.  
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Piping design standard  
 

Means of Detection Observation by site personnel 
 

Means of Isolation Bund, if rupture occurs within bund 
Oil interceptor provided  
 

Means of Suppression N/A  
 

Likelihood 2x10-6m-1 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

1 

Risk Factor (R) = (F x C) 2 
Comments  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 7 

 
Item Description 

Description of incident Loss of containment from a pump - full bore rupture 
of the largest connecting pipeline 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Not determined. As tank/road tanker overfilling are 
continuously manned operations, a large spill is 
considered unlikely. 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Pump design standard and maintenance 
 

Means of Detection Observation by site personnel 
 

Means of Isolation Bund, if rupture occurs within bund 
Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood 1x10-4 y-1 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

2 

Risk Factor (R) = (F x C) 6 
Comments  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 8 

 
Item Description 

Description of incident Loss of containment from a pump – leak from a 
connecting pipeline  
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Not determined. As tank/road tanker overfilling are 
continuously manned operations, a large spill is 
considered unlikely. 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Pump design standard and maintenance 
 

Means of Detection Observation by site personnel 
 

Means of Isolation Bund, if rupture occurs within bund 
Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood 5x10-4 y-1 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

1 

Risk Factor (R) = (F x C) 3 
Comments  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 9 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - 
instantaneous release of complete inventory of a single 
compartment 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood 1x10-5 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 6 
Comments All road tanker wagons used at the facility are ADR 

compliant. 
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 10 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - 
continuous release from a hole the size of the largest 
connection 
 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood 5x10-7 y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 3 
Comments All road tanker wagons used at the facility are ADR 

compliant. 
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 11 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - full 
bore rupture of the loading/unloading hose 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood 4x10-6h-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 6 
Comments All road tanker wagons used at the facility are ADR 

compliant. 
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 12 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - leak of 
the loading/unloading hose 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Oil interceptor provided  
 

Means of Suppression N/A  
 

Likelihood 4x10-5h-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

1 

Risk Factor (R) = (F x C) 2 
Comments All road tanker wagons used at the facility are ADR 

compliant. 
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 13 

 
 

Item Description 
Description of incident Loss of containment from road tanker wagon – 

external impact 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood N/A 
Frequency Factor (F) (0-5) N/A 
Consequence factor (C) (0-
5) 

N/A 

Risk Factor (R) = (F x C) N/A 
Comments In general, this hazard does not have to be considered 

if measures have been taken to reduce road accidents 
e.g. speed limits [4]. Road tanker unloading takes 
places to the rear of retail petroleum store. External 
impact is not considered credible.  
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BULK STORE 2  
ACCIDENT HAZARD REFERENCE NO: 14 

 
Item Description 

Description of incident Loss of containment from road tanker wagon – fire 
under vehicle 

Materials involved (names, 
CAS No) 

Petroleum spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
DERV (CAS 68334-30-5) 
Gas oil (CAS 68334-30-5) 
 

Quantities involved Up to 36,000 L [8] 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Oil interceptor provided  
 

Means of Suppression N/A 
 

Likelihood 1x10-5y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments  
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F3. BULK STORE NO. 3  
 

BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 1 

 
Item Description 

Description of incident Loss of containment from bulk storage tank - 
instantaneous release of the complete inventory into 
the bund 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Bulk tank inventory  
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Tank design standard  
Tank maintenance and inspection regime 
 

Means of Detection Observation by site personnel  
 

Means of Isolation Release contained by bund 
 

Means of Suppression N/A 
 

Likelihood  5x10-6 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments  
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 2 

 
Item Description 

Description of incident Loss of containment from bulk storage tank -  
continuous release of the complete inventory in 10 
min at a constant rate of release from the primary 
container into the bund 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Bulk tank inventory  
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Tank design standard  
Tank maintenance and inspection regime 
 

Means of Detection Observation by site personnel  
 

Means of Isolation Release contained by bund  
 

Means of Suppression N/A 
Likelihood  5x10-6 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 6 
Comments  
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 3 

 
 

Item Description 
Description of incident Loss of containment from bulk storage tank -  

continuous release from a hole with an effective 
diameter of 10 mm into the bund 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Bulk tank inventory  
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Tank design standard  
Tank maintenance and inspection regime 
 

Means of Detection Observation by site personnel  
 

Means of Isolation Release contained by bund  
 

Means of Suppression N/A 
 

Likelihood  1x10-4 y-1 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 9 
Comments  
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 4 

 
 

Item Description 
Description of incident Loss of containment from bulk storage tank -  tank 

overfill 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Not determined  
Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Overfill protection on tanks 
Manned operation 
 

Means of Detection Observation by site personnel 
 

Means of Isolation Release contained by bund 
 

Means of Suppression N/A  
 

Likelihood  No published data available 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

2 

Risk Factor (R) = (F x C) 6 
Comments  
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 5 

 
Item Description 

Description of incident Loss of containment from a pipe – full bore rupture 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Not determined 
Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Piping design standard  
Piping maintenance and inspection regime 
 

Means of Detection Observation by site personnel 
 

Means of Isolation Containment provided by bund and surface water 
drainage system  
 

Likelihood  3x10-7 y-1 
Means of Suppression N/A  

 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

2 

Risk Factor (R) = (F x C) 4 
Comments Product transfer operations are continuously manned. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 6 

 
Item Description 

Description of incident Loss of containment from a pipe – leak 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Not determined 
Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Piping design standard  
Piping maintenance and inspection regime 
 

Means of Detection Observation by site personnel 
 

Means of Isolation Containment provided by bund and surface water 
drainage system  
 

Means of Suppression N/A 
 

Likelihood  2x10-6 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

1 

Risk Factor (R) = (F x C) 2 
Comments Product transfer operations are continuously manned. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 7 

 
Item Description 

Description of incident Loss of containment from a pump - full bore rupture 
of the largest connecting pipeline 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Not determined 
Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Pump design standard  
Pump maintenance and inspection regime 
 

Means of Detection Observation by site personnel 
 

Means of Isolation Bund, if rupture occurs within bund 
 

Means of Suppression N/A  
 

Likelihood  1x10-4 y-1 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

2 

Risk Factor (R) = (F x C) 6 
Comments Product transfer operations are continuously manned. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 8 

 
Item Description 

Description of incident Loss of containment from a pump – leak from a 
connecting pipeline  
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Not determined 
Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Pump design standard  
Pump maintenance and inspection regime 
 

Means of Detection Observation by site personnel 
 

Means of Isolation Bund, if leak occurs within bund  
 

Means of Suppression N/A  
 

Likelihood  5x10-4 y-1 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

1 

Risk Factor (R) = (F x C) 3 
Comments Product transfer operations are continuously manned. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 9 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - 
instantaneous release of complete inventory of a single 
compartment 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Surface water drainage system  
 

Means of Suppression N/A  
 

Likelihood  1x10-5 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 6 
Comments All road tanker drivers hold a valid ADR Training 

certificate. All road tanker wagons used at the facility 
are ADR compliant. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 10 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - 
continuous release from a hole the size of the largest 
connection 
 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Surface water drainage system. Road tanker loading 
gantry is surrounded by drainage gulleys  

Means of Suppression N/A  
 

Likelihood  5x10-7 y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 3 
Comments All road tanker wagons used at the facility are ADR 

compliant. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 11 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - full 
bore rupture of the loading/unloading hose 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Surface water drainage system. Road tanker loading 
gantry is surrounded by drainage gulleys  
 

Means of Suppression N/A 
 

Likelihood  4x10-6 h-1 
Frequency Factor (F) (0-5) 4 
Consequence factor (C) (0-
5) 

3 

Risk Factor (R) = (F x C) 12 
Comments Product transfer operations are continuously manned. 

 
All road tanker wagons used at the facility are ADR 
compliant. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 12 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - leak of 
the loading/unloading hose 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Surface water drainage system. Road tanker loading 
gantry is surrounded by dished drains. 
 

Means of Suppression N/A  
 

Likelihood  4x10-5 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

1 

Risk Factor (R) = (F x C) 2 
Comments Product transfer operations are continuously manned. 

 
All road tanker wagons used at the facility are ADR 
compliant. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 13 

 
 

Item Description 
Description of incident Loss of containment from road tanker wagon – 

external impact 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved Approximately 7,000 litre i.e. largest tanker 
compartment size 
 

Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Site surface water drainage system 
 

Means of Suppression N/A  
 

Likelihood  N/A  
Frequency Factor (F) (0-5) N/A  
Consequence factor (C) (0-
5) 

N/A  

Risk Factor (R) = (F x C) N/A  
Comments In general, this hazard does not have to be considered 

if measures have been taken to reduce road accidents 
e.g. speed limits [4]. Speed limits are in place on-site. 
Therefore, this scenario is not considered credible. 
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BULK STORE 3  
ACCIDENT HAZARD REFERENCE NO: 14 

 
Item Description 

Description of incident Loss of containment from road tanker wagon – fire 
under vehicle 

Materials involved (names, 
CAS No) 

Motor spirit (CAS 86290-81-5) 
Kerosene (CAS 8008-20-6) 
 

Quantities involved 36,000 L 
Risk – Human (H), 
Environmental (E) or both 

H and E 

Means of Prevention Design standard of road tanker wagons 
 

Means of Detection Observation by road tanker wagon driver and/or site 
personnel 
 

Means of Isolation Site surface water drainage system 
 

Means of Suppression N/A  
 

Likelihood  1x10-5 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments  

 
 
 
 
 

 



 
 

 

 

 

APPENDIX G 
LPG Jetty Risk 
Assessment 
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LPG JETTY 1  
ACCIDENT HAZARD REFERENCE NO: 1 

 
Item Description 

Description of incident Loss of containment from ship - full bore rupture of 
the loading /unloading arm 

Materials involved (names, 
CAS No) 

LPG  (CAS 68476-85-7) 

Quantities involved Maximum transfer is 1,568 tonnes over a 20 hour off-
load  
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Design standard of loading arm  
Correct connection of loading arm to LPG flange  
 

Means of Detection Observation by ship and/or site personnel  
 

Means of Isolation Limit switches on arm; this is interlocked with the 
slamshut valve on the jetty. 
Emergency stop button on ship 
 

Means of Suppression N/A 
Likelihood  6x10-5 m-1 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 10 
Comments Transfer operations are continuously manned. 
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LPG JETTY 1  
ACCIDENT HAZARD REFERENCE NO: 2 

 
Item Description 

Description of incident Loss of containment from ship - leak of the 
loading/unloading arm the outflow is from a leak with 
an effective diameter of 10% of the nominal diameter, 
with a maximum of 50 mm 

Materials involved (names, 
CAS No) 

LPG  (CAS 68476-85-7) 

Quantities involved Maximum transfer is 1,568 tonnes over a 20 hour off-
load  
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Design standard of loading arm  
Correct connection of loading arm to LPG flange  
 

Means of Detection Observation by ship and/or site personnel  
The loading/unloading arm is constantly checked for 
leaks at flanges using soapy water 
 

Means of Isolation Limit switches on arm, this is interlocked with the 
slamshut valve on the jetty 
Emergency stop button on ship 
 

Means of Suppression N/A 
 

Likelihood  6x10-4 m-1 y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 10 
Comments Transfer operations are continuously manned. 
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LPG JETTY 1  
ACCIDENT HAZARD REFERENCE NO: 3 

 
Item Description 

Description of incident External impact, large spill  
 

Materials involved (names, 
CAS No) 

LPG  (CAS 68476-85-7) 

Quantities involved Single walled liquid tanker, continuous release of 
75m3 in 1800 s 
Double walled liquid tanker, continuous release of 75 
m3 in 1800 s 
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Design standard of loading arm  
Correct connection of loading arm to LPG flange  
 

Means of Detection Observation by ship and/or site personnel  
 

Means of Isolation Limit switches on arm, this is interlocked with the 
slamshut valve on the jetty 
Emergency stop button on ship 
 

Means of Suppression N/A  
 

Likelihood  0.006 x f0 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 10 
Comments Product transfer operations are continuously manned.  

 

 
f0, the base accident failure rate, is equal to 6.7 x 10-11 x T x t x N where T is the total no. ships per year on 
the transport route or harbour, t is the average duration of loading/unloading per ship (in hours) and N, the 
number of transhipments per year.  
T value obtained from Central Statistics Office [9].  
t  = 20 hr 
N = 30 
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LPG JETTY 1  
ACCIDENT HAZARD REFERENCE NO: 4 

 
Item Description 

Description of incident Loss of containment from ship - external impact, small 
spill 
 

Materials involved (names, 
CAS No) 

LPG  (CAS 68476-85-7) 

Quantities involved Single-walled liquid tanker, continuous release of 30 
m3 in 1800 s 
Double-walled liquid tanker, continuous release of 20 
m3 in 1800 s 
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Design standard of loading arm  
Correct connection of loading arm to LPG flange 
  

Means of Detection Observation by ship and/or site personnel  
 

Means of Isolation Limit switches on loading arm, this is interlocked with 
the slamshut valve on the jetty 
Emergency stop button on ship 
 

Means of Suppression N/A 
 

Likelihood  0.0015 x f0 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 4 
Comments Product transfer operations are continuously manned. 

 
f0, the base accident failure rate, is equal to 6.7 x 10-11 x T x t x N where T is the total no. ships per year on 
the transport route or harbour, t is the average duration of loading/unloading per ship (in hours) and N, the 
number of transhipments per year.  
T value obtained from Central Statistics Office [9].  
t  = 20 hr 
N = 30 
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LPG JETTY 1  
ACCIDENT HAZARD REFERENCE NO: 5 

 
Item Description 

Description of incident Loss of containment from a pipe – full bore rupture 
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Maximum transfer is 1,568 tonnes over a 20 hour off-
load. Slam shut valves would isolate the pipe. Entire 
contents of pipe would be released.  
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Pipework design standard  
 

Means of Detection Pressure indicators on the tanks on-site  
Observation by ship and/or site personnel 
 

Means of Isolation Emergency stop button on ship 
 

Means of Suppression N/A 
 

Likelihood  1x10-7 m-1 y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 5 
Comments The pipework from the jetty services many sites at the 

port to facilitate this, the pipework runs along the 
roads. Thus making it more exposed to external 
impact. 
 
 
 

 
 
 



Department of Enterprise, Trade and Employment Review of Dangerous Substances Acts 1972 and 1979 and Related Regulations
Report on Survey of Petrol Retail Outlets, Bulk Stores, Jetties and LPG Installations

 
 

\\DUBNTS03\DUBLIN_JOBS\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_1_FINAL_REPORT.DOC 

Page G6 Arup Consulting Engineers
Rev A    18 July 2008

 

 
LPG JETTY 1  
ACCIDENT HAZARD REFERENCE NO: 6 

 
Item Description 

Description of incident Loss of containment from a pipe – leak 
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Not determined 
Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Pipework design standard  
 

Means of Detection Pressure indicators  
The transfer pipe is constantly checked during the 
transfer operation for leaks using soapy water 
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood  5x10-7 m-1 y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 5 
Comments The pipework from the jetty services many sites at the 

port to facilitate this, the pipework runs along the 
roads. Thus making it more exposed to external 
impact. 
 
 
 

 
 



 
 

 
 

 

 

APPENDIX H 
LPG Installation Risk 
Assessments 
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 1 

 
Item Description 

Description of incident Instantaneous release of the complete inventory of a 
bulk storage tank 
 

Materials involved  LPG  (CAS 68476-85-7) 
 

Quantities involved Maximum capacity of each of the buried tanks is 504 
tonnes  
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Tank design standard  
Pressure relief valves 
 

Means of Detection Leak detection on tanks  
Pressure indicators  
Distinct odour  
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood  5x10-7y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 5 
Comments Internal inspection of the tanks every 10 years  

Bulk tanks filled to 90% capacity to allow for thermal 
expansion 
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 2 

 
Item Description 

Description of incident Continuous release of the complete inventory in 10 
min at a constant rate of release 
 

Materials involved  LPG (CAS 68476-85-7) 
 

Quantities involved Tank storage capacity. Tanks on-site are 125-500 t 
capacity. 
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Tank design standard  
Pressure relief valves 
 

Means of Detection Leak detection on tanks  
Pressure indicators  
Distinct odour 
 

Means of Isolation N/A 
 

Means of Suppression N/A  
 

Likelihood 5x10-7y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 5 
Comments Internal inspection of the tanks every 10 years  

Bulk tanks filled to 90% capacity to allow for thermal 
expansion 
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 3 

 
 

Item Description 
Description of incident Continuous release from a hole with an effective 

diameter of 10 mm  
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Tank storage capacity. Tanks on-site are 125-500 t 
capacity. 
 

Risk – Human (H), 
Environmental (E) or both 

H 

Means of Prevention Tank design standard  
Pressure relief valves 
  

Means of Detection Leak detection on tanks  
Pressure indicators  
Distinct odour 
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood 1x10-5y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 10 
Comments Internal inspection of the tanks every 10 years  

Bulk tanks filled to 90% capacity to allow for thermal 
expansion 
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 4 

 
 

Item Description 
Description of incident External fire leading to BLEVE in bulk storage tank 

 
Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Tank storage capacity. Tanks on-site are 125-500 t 
capacity. 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Tank design standard  
Pressure relief valves on tank 
Fire resistance coating on the exterior of tanks  
 

Means of Detection Leak detection on tanks  
Pressure indicators  
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood <1x10-6y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 5 
Comments 4 of the tanks are buried underground.  

The tanks are design to be able to withstand a blow 
torch flame for 3 hours.  
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 5 

 
Item Description 

Description of incident Loss of containment from a pipe – leak 
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Small release expected due to emergency response 
procedure employed on-site 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Pipework design standard  
 

Means of Detection Pressure indicators  
Distinct odour 
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood 2x10-6 m-1y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 10 
Comments  
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 6 

 
Item Description 

Description of incident Loss of containment from compressing pump - full 
bore rupture of the largest connecting pipeline 
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Not determined  
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Pipework design standard  
Suitable pump used  
High purity product 
Preventative maintenance  
 

Means of Detection Pressure indicators  
Distinct odour  
 

Means of Isolation N/A 
 

Means of Suppression N/A  
 

Likelihood 1x10-4y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 10 
Comments  
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 7 

 
Item Description 

Description of incident Loss of containment from a pump – leak from a 
connecting pipeline or pump seal 
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Small release expected due to emergency response 
procedure employed on-site 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Pump design standard and maintenance 
Pipework design standard  
High purity product 
 

Means of Detection Distinct odour  
Pressure indicators  
 

Means of Isolation N/A  
 

Means of Suppression N/A 
 

Likelihood 5x10-4y-1 
Frequency Factor (F) (0-5) 3 
Consequence factor (C) (0-
5) 

5 

Risk Factor (R) = (F x C) 15 
Comments  
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 8 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - 
instantaneous release of complete inventory of a single 
compartment 
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved 7,500 L 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Road tanker specially adapted for LPG transport by 
the facility  
Road tanker filled by dedicated personnel  
 

Means of Detection Distinct odour  
Pressure indicators  
Observation by site personnel  
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood 1x10-5y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments Tankers are filled to 80% capacity to prevent over-

pressurised of the road tanker   
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 9 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - 
continuous release from a hole the size of the largest 
connection 
 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved 7,500 L 
Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Road tanker specially adapted for LPG transport by 
the facility  
Road tanker filled by dedicated personnel  
 

Means of Detection Distinct odour  
Pressure indicators  
Observation by site personnel  
 

Means of Isolation N/A 
Means of Suppression N/A 
Likelihood 5x10-7y-1 
Frequency Factor (F) (0-5) 1 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 4 
Comments Possible to seal the hole temporarily by pouring a 

small quantity of water on the area. The cooling 
associated with the expanding LPG will cause the 
water to freeze and seal the leak  
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 10 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - full 
bore rupture of the loading hose 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Small volume release expected due to mitigation 
prevention measures employed 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Road tanker specially adapted for LPG transport by 
facility  
Road tanker filled by dedicated personnel  
 

Means of Detection Distinct odour  
Pressure indicators  
Observation by site personnel  
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood 4x10-6y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments  
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 11 

 
Item Description 

Description of incident Loss of containment from road tanker wagon - leak of 
the loading hose 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved 7,500 L 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Road tanker specially adapted for LPG transport by 
facility  
Road tanker filled by dedicated personnel  
 

Means of Detection Distinct odour  
Pressure indicators  
Observation by site personnel  
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood 4x10-5y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments  
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 12 

 
 

Item Description 
Description of incident Loss of containment from road tanker wagon – 

external impact 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved 7,500 L 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Road tanker filled by dedicated personnel  
Road tanker has crash barrier to protect cargo 
 

Means of Detection Distinct odour  
Observation by site personnel  
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood N/A 
Frequency Factor (F) (0-5) N/A 
Consequence factor (C) (0-
5) 

N/A 

Risk Factor (R) = (F x C) N/A 
Comments In general, this hazard does not have to be considered 

if measures have been taken to reduce road accidents 
e.g. speed limits [4]. Speed limits are in place on-site. 
Therefore, this scenario is not considered credible. 
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LPG DEPOT   
ACCIDENT HAZARD REFERENCE NO: 13 

 
Item Description 

Description of incident Loss of containment from road tanker wagon – fire 
under vehicle 

Materials involved (names, 
CAS No) 

LPG (CAS 68476-85-7) 

Quantities involved Entire contents of road tanker – 34 t 
 

Risk – Human (H), 
Environmental (E) or both 

H  

Means of Prevention Road tanker specially adapted for LPG transport by 
facility  
Road tanker filled by dedicated personnel  
 

Means of Detection Distinct odour  
Pressure indicators  
Observation by site personnel  
 

Means of Isolation N/A 
 

Means of Suppression N/A 
 

Likelihood 1x10-6y-1 
Frequency Factor (F) (0-5) 2 
Consequence factor (C) (0-
5) 

4 

Risk Factor (R) = (F x C) 8 
Comments  
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EXECUTIVE SUMMARY 
This report presents findings of a review of legislative controls applicable to suppliers of petroleum spirit 
and LPG in selected other countries.  

Australia  
The following legislation governs petroleum and LPG handling and storage in the State of Queensland: 

• The Dangerous Goods Safety Management Act, 2001;  

• The Dangerous Goods Safety Management Regulation, 2001. 

The legislation prescribes a risk assessment based approach to determine an “acceptable level of risk” at a 
major hazard facility or dangerous goods location. Itplaces safety obligations on manufacturers, importers 
and suppliers of dangerous goods; manufacturers, importers, suppliers and installers of storage or handling 
systems for use at major accident facilities and dangerous goods locations. The legislation allows for 
recognised standards to be used as evidence in court proceedings if an occupier fails to achieve an 
acceptable level of risk as defined in the Dangerous Goods Safety Management Act, 2001.  

According to the legislation, dangerous goods locations and major hazard facilities may not operate 
without a licence. An application for a licence must be made to the chief executive officer. The chief 
executive officer may appoint an authorised officer for the administration and enforcement of the 
legislation. The authorised officer is then responsible for enforcing the legislation, for monitoring safety, 
for inspecting and auditing of premises and procedures and for investigating accidents or near misses. 
Administrative arrangements covering the implementation of the Act and Regulation are provided in 
various Memoranda of Understanding (MoUs) which confirm the role of each enforcing and licensing 
agency. Under these MoUs, the Queensland Department for Emergency (CHEM) Services becomes the 
agency responsible for the enforcement of legislation relating to major hazard facilities. Dangerous goods 
locations are the responsibility of the relevant local authorities.    
The Dangerous Goods Safety Management Regulation, 2001 prescribes minimum quantities to determine 
if a facility is a dangerous goods location, a large dangerous goods location or a major hazard facility. 

Canada  
The Province of Ontario is representative of the controls applied in Canada.  In this Province, hydrocarbon 
fuel handling is regulated under the Technical Standards and Safety Act, 2000 published by the 
Government of Ontario. Under the Act, Ontario Regulation 217/01 - Liquid Fuels regulates the following 
aspects of liquid hydrocarbon fuel handling: 

• Licensing and registration procedures for petroleum handling and storage facilities, including retail 
outlets;  

• Requirement to register as a contractor; 

• Use of approved equipment; 

• Accident reporting;  

• Safe operating conditions and definition of unacceptable operating conditions. 

A licence may be granted by the inspector provided an inspection of the facility shows that it complies 
with the requirements of the Regulation.  

Ontario Regulation 211/01 – Propane Storage and Handling applies to the: 

• Storage, handling, transportation and transfer of propane; 

• Installation of appliances, equipment, components, accessories and containers on highway vehicles, 
recreational vehicles, mobile housing, outdoor food service units, and wash-mobiles when propane is 
to be used for fuel purposes;  
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• Installation of containers and equipment to be used for propane in distribution locations and filling 
plants and on tank trucks, tank trailers, and cargo liners; and 

• Conversion of highway and industrial vehicles to propane from gasoline or other hydrocarbon fuels.   

Under this Regulation a licence is required in order to operate a facility handling propane or transporting 
propane.  

Ontario’s Technical Standards & Safety Authority (TSSA) is the administrative authority under the 
Technical Standards and Safety Act, 2000. Responsibilities of the TSSA include: 

• Inspection and licensing of petroleum facilities; 

• Enforcement procedures against non-compliant sites; 

• Incident investigation; 

• Contractor registration. 

In addition, the TSSA publishes technical guidance documents for use by the petroleum industry. 

France  
France is divided into administrative units or départements. Each département is administered by a general 
council, and its executive is headed by the president of that council. Enforcement of safety in potentially 
dangerous facilities, like petroleum and LPG storages, is under the remit of the president of the council. 

The following legislation governing petroleum and LPG storage and handling in France was consulted: 

• The Environmental Code 2008: Sets out the environmental requirements for classified facilities;  

• Decree 1434 and/or Decree 1413: Sets out the requirements for facilities, which fill or distribute 
flammable liquids, natural gas or biogas;  

• Arrêté du 23 Août 2005:  Sets out the requirements for small LPG storage facilities i.e. less than 50 
tonnes;  

• Decree 1412: Sets out the requirements for large LPG storage facilities i.e. facilities storing greater 
than 50 tonnes;  

• Decree 1414:  Sets out the requirements for facilities which fill or distribute flammable liquefied gas;  

• Law Nº 2003-669: Reinforces the Seveso II Directive. Sets the requirement for implementation of 
Technological Risk Prevention Plans and land use planning in the vicinity of Seveso sites.  

The owner of a facility storing or dispensing petroleum or LPG is required to declare the facility to the 
Préfect who determines the safety measures to be taken, depending on which category the particular 
facility is classified as under the “Installations Classified for the Protection of the Environment” (ICPE) 
and the particular hazards associated with the facility. The owner or responsible person must prepare a file 
of declaration which contains documentation detailing inter alia any conditions imposed on the facility, 
noise measurements, effluent measurements and equipment safety checks.  

The above legislation also sets out the various requirements applicable to each type of facility for 
electrical equipment, discharge of water, waste segregation and disposal, odour limits and noise limits. 
Technical specifications are also given i.e. separation distances, venting requirements, overpressure 
devices, dispensing pump requirements. 

The legislation also sets out emergency measures and devices which the owner of a petroleum or LPG 
storage or handling facility is required to have in place. The legislation makes provisions for the 
implementation of emergency procedures, alarms and for the identification and documentation of 
hazardous areas.  
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Germany  
The storage of petroleum and LPG is regulated within the legal framework of the Act on the 
“Reorganisation of the Safety of Technical Work Equipment and Consumer Products”. The Act also 
applies to the building and operation of installations subject to mandatory inspection which may endanger 
employees. Installations subject to mandatory inspection include piping under internal overpressure for 
flammable liquids and installations for the storage, filling and transportation of flammable liquids. For 
such facilities, the Federal Government is authorised to determine the following statutory ordinance: 

• That notification be given of the construction of such installations, their commissioning, the 
implementation of modifications to existing installations; 

• That construction, operation and modifications to such installations be subject to permission from the 
governing authority;  

• That facilities meet the conditions for operation and maintenance and pass a type approval test;  

• That the facility itself, equipment, operations carried out and materials are state of the art; 

• That such installations be subject to pre-commissioning inspection, regular in-service inspections and 
inspections from the regulatory authorities. 

The competent authority may order the facility to cease activity or even demolish an installation which has 
been constructed, operated or modified without the permission required or fails to comply with an order 
for improvement.  

The State of Baden-Württemberg was selected as being representative of other German states.  
Vorschriftensammlung der Gewerbeaufsicht Baden-Württemberg is the body responsible for publication 
of regulations and technical guidance in the areas of environmental protection, workplace safety and 
product safety for the State of Baden-Württemberg. TRbF 40 is the guidance document for petrol stations. 
It specifies guidance for petrol stations with respect to the following parameters: 

• Storage of fuels;  

• Delivery of fuels;  

• Flame arresting tank openings;  

• Delineation of potentially explosive atmospheres; 

• Avoidance of electrical sources of ignition; 

• Lightning protection;  

• Fire protection; 

• Marking, prohibition signs; 

• Operating instruction; 

• Cleaning and maintenance; 

• Decommissioning;  

• Controls to be implemented by the operator of a petrol station e.g. provision of fire extinguishers, 
keeping fire exits clear, maintaining hard standing surfaces, ensuring only permissible containers are 
filled with fuel.  

TRD 404 establishes technical guidance for the establishment and operation of LPG filling stations.  

TRG 280 establishes Technical Rules for Operation of Pressurised Gas Containers.   
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UK  
The following legislation governs petroleum and LPG storage and transfer in England and Wales: 

• Petroleum (Consolidation) Act, 1928; 

• Petroleum (Transfer of Licences) Act, 1936; 

• Regulatory Reform (Fire Safety) Order, 2005; 

• The Dangerous Substances and Explosive Atmospheres Regulations, 2002 (S.I. No. 2776 of 2002); 

• Control of Major Accident Hazards (Amendment) Regulations, 2005. 

The Petroleum (Consolidation) Act, 1928, requires the operator of a service station to hold a valid 
petroleum licence issued by the local petroleum licensing authority (currently the fire and rescue authority 
for that area). The authority may attach conditions to the licence. The Petroleum (Transfer of Licences) 
Act, 1936 provides for the transfer of licences granted by a local authority under the Petroleum 
(Consolidation) Act, 1928.   

The Regulatory Reform (Fire Safety) Order, 2005 places duties on the owner of a facility where a 
dangerous substance exists, to provide the relevant fire safety measures and to conduct risk assessments to 
establish the overall risk associated with the facility. Risks must be eliminated, reduced or mitigated using 
preventative or protective measures. The Order prescribes the fire fighting and emergency measures, 
training and procedures needed. 

The Dangerous Substances and Explosive Atmospheres Regulations, 2002 place obligations on owners to 
identify zones where explosive atmospheres are likely to occur and to categorise these zones based on the 
potential frequency and duration of the explosive atmosphere.  

The Control of Pollution (Oil Storage) (England) Regulations, 2001 apply to the storage of oil, including 
petrol. The Regulations stipulate safety requirements for storage tanks. 

The Control of Major Accident Hazards Regulations, 2005 require the operator of facilities where 
dangerous substances are present above the threshold quantities to take all measures necessary to prevent 
major accidents and to limit their consequences. Operators are required to prepare a major accident 
prevention policy document addressing issues relating to the safety management system. Operators of 
“top-tier” facilities are also obliged to prepare a safety report. The competent authority for facilities falling 
under these regulations in England and Wales is the Health and Safety Executive and the Environment 
Agency.  

There are a number of guidance documents, standards and approved Codes of Practice available in the UK 
to assist operators and enforcing authorities. 

Legislation in Scotland and Northern Ireland is similar. 

USA  
The State of Massachusetts was selected as being representative of the USA.  The following legislation 
governs petroleum and LPG handling and storage in the state of Massachusetts: 

• The General Laws of Massachusetts (MGL);  

• The Code of Massachusetts Regulation. 

The General Laws of Massachusetts provide for the establishment of a Department of Fire Services which 
must be set up within the Executive Office of Public Safety. The Department of Fire Services is under the 
supervision and control of the state fire marshal. The Department must appoint a Board of Fire Prevention 
Regulations (the Board) who are responsible for the making of rules and regulations governing storage, 
use, sale, transportation and handling of crude petroleum and any of its products. According to the MGL, 
no building or structure may be used for storage or sale of petroleum and its products unless the local 
licensing authority (city council) has granted a license to the applicant. The marshal or head of department 
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may direct that appropriate measures are taken to ensure public safety in the event of a fire or explosion 
hazard at the facility. The city council or head of the fire department must ultimately report to the marshal. 

The MGL provide for the publication of the Code of Massachusetts Regulations (CMR). Chapter 4.00 of 
the CMR adopts the NFPA standards and makes a few modifications to NFPA 58, 2001 edition for LPG, 
and NFPA 54, 2002 edition for fuel gas.  

The following Chapters of 527 CMR set out the technical requirements for petroleum and LPG storage 
and handling: 

• 527 CMR 1.00 Administration and Enforcement; 

• 527 CMR 5.00 Operation and Maintenance of Buildings or Other Structures Used as Garages, Service 
Stations and the Related Storage, Keeping and Use of Gasoline or Other Motor Fuel; 

• 527 CMR 6.00 LPG Containers and Systems; 

• 527 CMR 8.00 Transportation of Flammable and Combustible Liquids; 

• 527 CMR 9.00 Tanks and Containers; 

• 527 CMR 10.00 Fire Prevention, General Provisions; 

• 527 CMR 14.00 Flammable and Combustible Liquids, Flammable Solids or Flammable Gases; 

• 527 CMR 15.00 Keeping, Handling and Transportation of Flammable and Combustible Liquids, and 
the Disposition of Crude Petroleum or any of its Products in Harbours or other Waters of the 
Commonwealth; 

• 527 CMR 18.00 Flammable Liquids in Bulk Plant Loading and Unloading Facilities. 
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1. INTRODUCTION 
Arup Consulting Engineers (Arup) was commissioned by the Department of Enterprise, Trade 
and Employment to provide advice and recommendations to the Department in support of its 
review of the Dangerous Substances Acts 1972 and 1979 and related Regulations.  

This report has been prepared in accordance with agreed report phasing for the work and 
presents findings of a literature search of legislative controls applying to petroleum spirit and 
LPG in the following countries: 

• Australia 

• Canada 

• France 

• Germany 

• United Kingdom 

• USA. 

Applicable legislation from each country was identified and reviewed. The key findings are 
presented below. 
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2. AUSTRALIA 
The Australian legal system comprises Australian common law, federal laws enacted by the 
Parliament of Australia and laws enacted by the Parliaments of the Australian states and 
territories. As such the practices and licensing are specific to each state and territory. 
Legislation and standards applicable to petroleum/LPG storage and handling enacted under 
the Parliament of Queensland are therefore discussed for the purpose of this report in order to 
exemplify typical Australian legislative controls applying to petroleum/LPG storage and 
licensing. 

Queensland is the second largest and most decentralised state in Australia comprising a total 
land area of approximately 1.9 million km2. It has a population of approximately 4.2 million 
which is predominantly concentrated in the south-east, which includes the capital Brisbane. 
Currently, there are 32 major hazard facilities and some 2,400 large dangerous goods locations 
in Queensland. Notification of a large dangerous goods location or major hazard facility must 
be made to The Queensland Department of Emergency Services (Chemical Hazards and 
Emergency Management (CHEM) Services). According to statistics produced by the 
Australian Institute of Petroleum (AIP), there were 1,521 service stations in Queensland in 
2000. Of these, 925 were in rural locations. Anecdotal evidence 1  suggests that kerbside 
stations are rare in Queensland and only exist in very small rural communities where the 
larger chains have yet to move in. The remaining rural service stations comprise large truck 
stops.  

The following legislation governs petroleum and LPG storage and handling in Queensland: 

• The Dangerous Goods Safety Management Act, 2001;  

• The Dangerous Goods Safety Management Regulation, 2001. 

2.1 Dangerous Goods Safety Management Act, 2001 
The Dangerous Goods Safety Management Act, 2001 (the Act) applies to occupiers and 
employees of major hazard facilities and dangerous goods locations; manufacturers, importers 
and suppliers of dangerous goods; manufacturers, importers, suppliers and installers of storage 
or handling systems for use at a major accident facilities and dangerous goods locations. 
According to the Act, goods are “dangerous goods” if they are defined under the Australian 
Dangerous Goods (ADG) Code as: 

• Dangerous goods; or 

• Goods too dangerous to be transported. 

A “hazardous material” is defined in the Act as “a substance with potential to cause harm to 
persons, property or the environment because of one or more of the following: 

• The chemical properties of the substance; 

• The physical properties of the substance; 

• The biological properties of the substance”  

The classification criteria used in the ADG is based on the United Nations Recommendations 
for the Transport of Dangerous Goods.  According to the Act an “acceptable level of risk” at a 
major hazard facility or dangerous goods location is achieved when “risk is minimised as far 
as reasonably practicable”. To determine if a risk has been minimised as far as reasonably 
practicable the following must be taken into consideration: 

• The likelihood of harm to persons, property or the environment related to the risk; and 

                                                      
1 Personal communication with representative of Australasian Association of Convenience Stores (AACS) and 
Australian Petroleum Agents and Distributors Association (APADA) 
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• The severity of the harm. 

An acceptable level of risk may also be prescribed under a Regulation. However, in the event 
that the risk cannot be estimated or that a regulation does not prescribe an acceptable level or 
set of performance objectives, good industry practice and compliance with recognised 
standards may be used to assess the acceptability of the risk.  Penalties for contravention of 
the Act in the event that an acceptable level of risk has not been achieved are also prescribed. 
The severity of the penalty is related to the extent of the harm to persons, property or the 
environment. 

An occupier is defined in the Act as “an employer or other person, who has overall 
management of the major hazard facility, dangerous goods location, facility or place”. The 
safety obligations on occupiers of dangerous goods locations or major hazard facilities are: 

(a) to minimise the risk, as far as is reasonably practicable, associated with a major hazard 
facility or dangerous goods location; 

(b) to provide and maintain a safe place of work for both the occupier and employees 
including safe storage and handling systems; 

(c) to be able to demonstrate how the occupier has complied with the occupier’s obligations 
specified in the Act; 

(d) to provide appropriate induction, supervision, education and training to all employees; 

(e) to develop, implement and maintain a safety management system at the facility; 

(f) to develop, implement and maintain emergency plans and procedures; 

(g) to review and update emergency plans and procedures in the event of any modification of 
the facility.  

The obligations of employers and other persons at a major hazard facility or dangerous goods 
location are also prescribed in the Act as follows: 

(a) to comply with procedures that are part of the safety management system for the facility; 

(b) to comply with instruction for the safety of persons given by the occupier or supervisor at 
a facility; 

(c) to report any matter likely to give rise to a major accident to a supervisor at the facility; 

(d) to take any reasonable and necessary course of action at the facility to ensure that nobody 
is exposed to an unacceptable level of risk. 

The obligations of manufacturers, importers and suppliers of dangerous goods are: 

(a) to ensure dangerous goods are in a condition safe for storage and handling; 

(b) to ensure appropriate information regarding the safe storage and handling of dangerous 
substances is provided. 

The obligations of designers, manufacturers, importers, suppliers and installers of storage and 
handling equipment specified in the Act are described below: 

(a) a designer or importer of a storage or handling system for use at a major hazard facility or 
dangerous goods location is obliged to ensure that the system, when used properly does 
not pose an unacceptable risk to persons, property or the environment; 

(b) a manufacturer or importer of a storage or handling system for use at a major hazard 
facility or dangerous goods location is obliged to ensure that the system is constructed in 
such a way that it does not pose an unacceptable risk to persons, property or the 
environment; 
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(c) a designer, manufacturer, importer or supplier of a storage or handling system for use at a 
major hazard facility or dangerous goods location must take all reasonable steps to ensure 
that appropriate information about the safe use of the system is available to the occupier 
of the facility or location including the use for which the storage or handling system has 
been designed and tested and any conditions that must be complied with if the system is to 
be used safely; 

(d) the installer of a storage or handling system for use at a major hazard facility or dangerous 
goods location must ensure that the system is installed in such a way that proper use will 
minimise risk to persons, property and the environment to an acceptable level. 

In addition, the obligations of suppliers and installers for known hazards include the 
precaution to take all necessary steps to inform the occupier of the nature of the hazard and 
any known modifications or controls to manage the hazard and minimise the associated risk. 

The Act states that the Minister can make standards (“recognised standards”) stating ways to 
achieve an acceptable level of risk. Recognised standards may be used as evidence in court 
proceedings if an occupier fails to achieve an acceptable level of risk as defined in the Act 
(refer to Section 2.3 for recognised standards).  

Part 4 of the Act sets out the requirements for major hazard facilities and possible major 
hazard facilities. A major hazard facility is defined as “a facility that is classified by the chief 
executive under this division as a major hazard facility”. A possible major hazard facility is 
defined as “a facility where a hazardous material is stored or handled if the quantity of the 
material is more than the quantity prescribed under a Regulation or a facility that the 
occupier intends to use for the storage or handling of a hazardous material if the quantity of 
the material that is likely to be stored or handled is more than the quantity prescribed under 
a regulation” (refer to Section 2.2).  

According to the Act, the chief executive may classify a facility as a major hazard facility if: 

• The quantity of hazardous materials stored or handled, or that is likely to be stored or 
handled, at the facility is more than the quantity prescribed under a regulation; and 

• A hazardous materials emergency at the facility could pose a risk to persons, property or 
the environment outside the facility. 

The occupier of a new or existing possible major hazard facility is obliged to notify the chief 
executive about the facility to allow him to decide whether to classify the facility as a major 
hazard facility.  

The occupier must also prepare a systematic risk assessment of the facility in consultation 
with employees. The risk assessment must: 

• Identify all hazards that may lead to a major accident at the facility; 

• Assess the likelihood of a major accident occurring at the facility, and the effects if it 
does happen; and 

•  Assess the overall risk from the major hazard facility. 

The occupier must also establish an emergency plan and procedures which detail the 
following: 

(a) the dangerous goods stored or handled at the facility; 

(b) the potential hazardous materials emergencies for the goods; 

(c) the organisational structure in place to deal with a hazardous materials emergency; 

(d) the resources and equipment available to deal with a hazardous materials emergency; 

(e) the procedures that must be followed if a hazardous materials emergency occurs; 
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(f) the site layout of the facility showing where: 

(i) the dangerous goods are stored or handled; and 

(ii) the resources and equipment available to deal with a hazardous materials emergency 
are located; 

(g) the telephone or other contact details of emergency services.  

In addition, the occupier must maintain training records which indicate standards of 
competency of persons at the facility and must provide appropriate education and training to 
persons at the facility. He must also establish a safety management system which details the 
following: 

(a) safety objectives; 

(b) procedures to achieve safety objectives; 

(c) performance criteria; 

(d) maintenance of performance criteria; 

(e) other items prescribed under a Regulation. 

The occupier must provide the chief executive with a safety report, at least once every five 
years, which is to be updated in the event of any modifications to the facility. The preparation 
and updating of any safety report is to be conducted in consultation with employees at the 
facility.  

Part 5 of the Act sets out the requirements for dangerous goods locations and large dangerous 
goods locations. According to the Act a facility is a dangerous goods location if “stated 
dangerous goods or combustible liquids are stored or handled at the place, or are likely to be 
stored or handled at the place, in quantities that are more then the minimum quantities 
prescribed under a regulation” (refer to Section 2.2). A dangerous goods location is a large 
dangerous goods location if “stated dangerous goods or combustible liquids are stored or 
handled at the location, or are likely to be stored or handled at the location, in quantities that 
are more than the minimum quantities prescribed under a regulation” (refer to Section 2.2).  
Similarly to the requirements for a major hazard facility, the occupier of a large dangerous 
goods location is obliged to prepare an emergency plan and procedures and a safety 
management system, however, he is not obliged to prepare a systematic risk assessment of the 
facility.  

Part 6 of the Act sets out the requirements for enforcement of the Act. Accordingly, it states 
that the chief executive officer may appoint the following as authorised officers for the 
administration and enforcement of the Regulations: 

(a) public service officers or employees; 

(b) fire officers; 

(c) employees of a local government; 

(d) other persons prescribed under a regulation. 

The responsibilities for enforcing and licensing bodies are set out in various memoranda of 
understanding (refer to Section 2.3). A person may only be appointed as an authorised officer 
if he is considered appropriately qualified and if the person has completed training approved 
by the executive. The duties of the authorised officer are as follows: 

(a) to enforce the Act; 

(b) to monitor safety; 

(c) to inspect and audit facilities to ensure risk is at an acceptable level; 
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(d) to inspect and audit systems and procedures to ensure risk is at an acceptable level; 

(e) to help persons achieve the requirements of the Act by providing advice and guidance; 

(f) to investigate major accidents, near misses and complaints. 

An authorised officer is responsible for enforcing the Act, for monitoring safety, for 
inspecting and auditing of the premises and procedures and for investigating accidents or near 
misses. Having entered a facility the authorised officer may undertake to do the following: 

(a) search any part of the facility; 

(b) inspect, measure, test, or photograph anything within the facility; 

(c) remove an object for testing/analysis; 

(d) copy a document at the facility; 

(e) take any persons, equipment or materials onto the facility which he/she deems necessary 
to assess compliance with the Act; 

(f) require a person at the facility to provide assistance in exercising the authorised officer’s 
powers. 

The authorised officer may issue a directive to reduce the risk, to review the safety 
management system, to review the systematic risk assessment, to review emergency plans and 
procedures, to suspend operations, to stop and secure storage and handling systems, to isolate 
the site or to provide an independent audit. An authorised officer may also take immediate 
action if he/she considers the facility poses an unacceptable risk to humans, property or the 
environment.  

The chief executive may also appoint a hazardous materials emergency advisor (hazmat 
advisor) to provide technical and scientific advice to assist in the management of hazardous 
materials emergencies. A hazmat advisor is subject to the directions of the chief executive 
officer. A hazmat advisor may also exercise the same powers as an authorised officer when 
entering a facility; however he/she cannot issue directives or take immediate action in the 
event that the facility poses an unacceptable risk.  

2.2 Dangerous Goods Safety Management Regulation, 2001 
This Regulation prescribes minimum quantities of dangerous goods or combustible liquids to 
determine if a facility is: 

• A dangerous goods location; 

• A large dangerous goods location; or 

• A major hazard facility. 

as described in the Act (refer to Section 2.1). 

According to this regulation the ‘class’ means the class allocated to dangerous goods under 
the ADG Code. LPG is classified as Class 2.1 (Flammable Gas). Petroleum is classified as 
Class 3 (Flammable Liquid) in the ADG Code. Schedule 1 of the Regulation prescribes the 
quantities to determine if a facility is a dangerous goods location or large dangerous goods 
location. Similarly, Schedule 2 of the Regulation prescribes the quantities to determine if a 
facility is a major hazard facility. Table 1 below outlines the threshold quantities for 
petroleum and LPG.  
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Table 1  Classification of facilities according to Dangerous Goods Safety Management 
  Regulation, 2001 

Type of Facility Threshold Quantity of 
LPG 

Threshold Quantity of 
Petroleum 

Dangerous goods location 500 L 250L 

Large dangerous goods 
location 

5,000 L 2,500L 

Major hazard facility 200 tonnes 50,000 tonnes 

 

The majority of service stations, including kerbside stations, are considered large dangerous 
goods locations according to these criteria.   

The Regulations place obligations on manufacturers and suppliers to pack and mark 
dangerous goods in accordance with the ADG Code and to prepare a material safety data sheet 
(MSDS) for the stated dangerous goods. 

The Regulations also place obligations on occupiers of major hazard facilities and dangerous 
goods locations to identify and record hazards associated with dangerous goods and to 
conduct a risk assessment for every identified hazard. Risk assessments must be reviewed and 
updated regularly and made available to every person likely to be exposed to the risk. The 
occupier is also obliged to ensure that all risks are reduced to an acceptable level as defined in 
the Dangerous Goods Safety Management Act, 2001 (refer to Section 2.1) and that all 
equipment used for the storage and handling of dangerous goods has been suitably designed, 
installed and tested so that an acceptable level of risk exists. All storage and handling 
equipment and dangerous goods must also be protected from impact and all decommissioned 
equipment must be made safe. All employees and visitors must be suitably inducted, trained 
and provided with appropriate safety equipment. The occupier must also provide for spill 
containment of the dangerous goods and must have on-site, appropriate equipment for clean 
up in the event of a spill. He must maintain a register of all the dangerous goods held on site 
and an MSDS for each type of dangerous goods. 

The occupier of a major hazard facility or dangerous goods location is obliged to ensure that 
any accident at the facility is investigated and a written record of the investigation made. The 
chief executive officer may request particulars of the accident which the occupier is obliged to 
supply.  

The occupier must ensure that appropriate fire protection measures are available on-site and 
that the fire protection system is properly installed, tested and maintained.  He must also 
ensure that emergency plans and procedures described in the Act (refer to Section 2.1) are in 
place.  The occupier of a large dangerous goods location must notify the chief executive 
officer of the location within 3 months of commencement of activity at the site.  

The licensing and enforcement system for facilities which store or handle flammable 
substances is discussed in Part 4 of the Regulations. According to the Regulations, the 
administration and enforcement for facilities storing or handling flammable substances lies 
with the local government. The responsibilities for enforcing bodies are set out in the various 
memoranda of understanding (refer to Section 2.3). The occupier of a facility is not permitted 
to store or handle flammable substances without a licence which he must obtain from the chief 
executive officer. The application for a flammable substances licence must detail the 
following: 

(a) the location of the premises; 

(b) a site plan; 

(c) maximum quantities to be stored; 
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(d) description of storage conditions; 

(e) Australian standards used to design any tanks; 

(f) fire protection systems on site. 

The chief executive officer may impose conditions on a licence which the occupier is obliged 
to comply with. Each licence is valid for 1 year only and must be renewed with the chief 
executive officer annually.   

2.3 Memoranda of Understanding 
Administrative arrangements covering the implementation of the Act and Regulation are 
provided in the Memoranda of Understanding (MoUs) which confirm the role of each 
enforcing and licensing agency. Under these MoUs, the Queensland Department for 
Emergency Services (DES) becomes the agency responsible for the enforcement of legislation 
relating to major hazard facilities. Large Dangerous Goods Locations and Dangerous Goods 
Locations are the responsibility of the relevant local authorities.    

2.4 Relevant Standards and Guidance 
As discussed in Section 2.1, Part 3 of the Dangerous Goods Safety Management Act, 2001 
states that the Minister must notify the making of a recognised standard. Recognised standards 
may be used as evidence in court proceedings if an occupier failed to achieve an acceptable 
level of risk as outlined in the Act. The following Australian standards referenced in Section 
2.3.1 to Section 2.3.8 are particularly relevant to the storage and handling of petroleum and 
LPG. 

2.4.1 AS 1940-2004: The Storage and Handling of Flammable and Combustible 
Liquids 

This Standard provides recommendations and requirements for the safe storage and handling 
of flammable and combustible liquids of dangerous goods Class 3 (flammable liquid), as 
classified in the ADG Code.  The Standard provides minimum tolerable safety requirements 
for the design, construction and operation of facilities as well as minimum safety requirements 
for storage facilities, emergency planning, operating procedures and fire protection. It 
provides technical guidance that may assist in the storage and handling of flammable and 
combustible liquids in accordance with the risk management requirements of the National 
Occupational Health and Safety Commission 1015: Storage and Handling of Workplace 
Dangerous Goods, 2001 (NOHSC:1015). 

2.4.2 AS 1596-2002: The Storage and Handling of LP Gas 

This Standard provides recommendations and requirements for the location, design, 
construction, commissioning and operation of installations for the storage and handling of LP 
Gas. The Standard also provides special requirements for storage in cylinders and tanks, 
cylinder filling and automotive filling. 

2.4.3 AS1692-1989: Tanks for Flammable and Combustible Liquids 

Prior to installation, all underground tanks must be tested in accordance with the provisions in 
this standard. A certificate of compliance must be signed by an authorised person on behalf of 
the tank manufacturer. This certificate must be provided to the inspecting officer in order to 
obtain a flammable and combustible liquids licence.  

2.4.4 AS/NZS3000-2007: Wiring Rules 

All electrical and wiring equipment for the dispensers and all electrical and wiring equipment 
for use in a hazardous zone must comply with this standard. A certificate of compliance must 
be obtained from an approved electrical contractor or the electrical supply authority. This 
certificate must be provided to the inspecting officer in order to obtain a flammable and 
combustible liquids licence. 



Department of Enterprise, Trade and Employment Review of Dangerous Acts 1972 and 1979 and Related Regulations
Review of Legislative Controls in Selected Other Countries

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_2_FINAL_REPORT.DOC 
  

Page 9 Arup Consulting Engineers
Rev A    18 July 2008

 

2.4.5 AS/NZ2229-2004: Fuel Dispensing Equipment for Explosive Atmospheres 

Equipment used for dispensing of flammable liquids must comply with this standard. A 
certificate of compliance must be obtained by the supplier before use in a hazardous zone. 
This certificate must be provided to the inspecting officer in order to obtain a flammable and 
combustible liquids licence. 

2.4.6 AS1670-2004: Fire Detection, Warning, Control and Intercom Systems – 
Systems Design, Installation and Commissioning 

The fixed fire/detection system must be installed in compliance with this standard. A 
certificate of compliance is required from the installer. This certificate must be provided to the 
inspecting officer in order to obtain a flammable and combustible liquids licence. 

2.4.7 AS2118-2000: Automatic Fire Sprinkler Systems – General Requirements 

The fixed fire/detection system must be installed in compliance with this standard. A 
certificate of compliance is required from the installer. This certificate must be provided to the 
inspecting officer in order to obtain a flammable and combustible liquids licence. 

2.4.8 CP 22 – Removal and Disposal of Underground Petroleum Storage Tanks 

The decommissioning of any underground storage tanks must be conducted in accordance 
with this standard. A certificate of compliance is required from the contractor. This certificate 
must be provided to the inspecting officer in order to obtain a flammable and combustible 
liquids licence. 
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3. CANADA 
The Canadian legal system is based on the British common law system. There is also a civil 
system for issues of private law. Both legal systems are subject to the Constitution of Canada, 
from which all laws formally derive their power. Individual provinces also have the right to 
create their own legislation, therefore legislation on the storage, handling and use of liquid and 
gaseous hydrocarbon fuels can differ from province to province. In order to provide an in-
depth review of applicable legislation, the province of Ontario was chosen to be representative 
of typical laws governing petroleum and LPG storage and handling in Canada. 

 
Ontario, located in central Canada, is the country’s second largest province by area and the 
country’s largest by population. The capital, Ontario, is the highest populated municipality.   
The Technical Standards and Safety Act, 2000 published by the Government of Ontario 
regulates petroleum and LPG storage and handling in Ontario. The provisions of the pertinent 
Regulations are summarised below.  

3.1 Ontario Regulation 217/01 - Liquid fuels 
This Regulation applies to facilities where gasoline or an associated product is handled, 
loaded or dispensed to be used as a fuel for motor vehicles or as a fuel oil. Gasoline is defined 
in the regulation as “a product of petroleum that may include oxygenates and gasoline 
additives that has a flash point below 37.8 degrees C, that is a liquid at standard temperatures 
and pressures and that is designed for use in an engine”. 

According to the regulation, the director2 must, upon application, issue a licence to operate a 
retail outlet, a marina or a bulk plan, to transport gasoline or associated products; or to register 
a contractor, subject to Ontario Regulation 216/01 (Certification of Petroleum Equipment 
Mechanics). Licences are issued subject to an inspection of the facilities or of the tanker 
(vehicle) to which the application relates and subject to confirmation that the facility or 
vehicle complies with the requirements of the regulation.  

A contractor i.e. a person involved in installing, removing, repairing, altering or servicing 
petroleum handling equipment is obliged to register as such. In addition, all vehicles operated 
by a registered contractor must be clearly marked with the name and registration number as 
recorded on the contractor’s registration certificate. No person can install, alter, purge, 
activate, repair, service or remove any equipment employed in the handling or use of gasoline 
or an associated product unless they hold a licence, registration or certificate for that purpose 
or are in the presence of someone who does. 

In the event of asphyxiation, explosion or fire at the premises the owner or operator of the 
facility or the holder of the licence, registration or certificate must notify an inspector. The 
operator or licence holder is obliged to have in place procedures for such notification.  The 
Technical Standards & Safety Authority (TSSA) provides guidance on the severity of incident 
that it is required to report on. The discovery of a leak or spillage of petroleum product into 
the environment or within a building must also be reported to the director by the operator or 
the licence holder.  The scene of the incident must not be interfered with, except in the interest 
of public safety.  

The Regulation also states that only approved equipment may be used in a private outlet, retail 
outlet, marina or bulk plant. The operator or licence holder must also ensure that every 
container/equipment employed in the handling of gasoline or associated products is 
maintained in a safe working condition.  A supplier, a certificate holder or a contractor who 

                                                      
2 a designated administrative authority may appoint directors, inspectors and investigators for the purposes of the 
Technical Standards and Safety Act and associated Regulations including for the purpose of determining whether 
authorisation holders continue to meet the requirements for authorisation and of this Act, the Regulations and 
Minister’s orders. A director has general supervisory and administrative responsibility in respect of all or any part of 
the Act or Regulations. 
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finds that equipment is in an unacceptable condition that constitutes an immediate hazard 
must, immediately stop the supply of gasoline or an associated product to the equipment or 
facility, give the operator oral notice of the condition and give written notice of the condition 
to the user and forward a copy of the warning notice to the designated administrative authority 
i.e. the TSSA. A fuel supplier, a certificate holder or a contractor who finds that equipment or 
a facility is in an unacceptable condition but that it does not constitute an immediate hazard 
must issue a written notice to the operator. A copy of which must be sent to the TSSA, 
stipulating the time within which gasoline supply to the equipment will be shut off if the 
condition is not rectified. 

An application for a licence to operate a retail outlet, a cardlock/keylock, a marina or a bulk 
plant or to transport gasoline or an associated product must be made to the director in the form 
published by the TSSA and must be accompanied by the fee.   

The licence application must include a plan setting out the following information: 

(a) The location of all storage tanks and pump islands; 

(b) Details of the storage tanks, including their capacity and material of construction; 

(c) The location of property lines, buildings, kiosks and wells located within 30 metres of the  
storage tanks and pump; 

(d) The distance from storage tanks and dispensers to property lines, buildings and wells; 

(e) The location of vent pipes; and 

(f) The location of the control equipment for self-service stations.   

The above does not apply where the director is satisfied that: 
• The TSSA has plans for the facility in its files and that the plans accurately depict the 

facility; or  
• The equipment has been previously approved.   

The director must issue a licence where he confirms that a facility complies with the 
regulations or where the facility or vehicle does not comply with the requirements but the non-
compliance is minor, does not constitute an immediate hazard and is corrected in the time 
required by the inspector.   

The director may issue a licence where an inspection has not been carried out if the director is 
satisfied that the requirements of the Regulation have otherwise been met.  The holder of a 
licence for a facility to handle gasoline and associated products may not make a modification 
to the facility until they apply for and receive written permission from the director to make the 
modification. A licence holder must post the licence (or a copy), ensuring that it is readily 
visible at facility. In the case of a licence to transport gasoline or an associated product, the 
licence (or a copy) must be carried with the tanker.   

Licences and registrations under this Regulation are valid for one year from the date of issue 
or for a shorter period if stipulated on the licence and are non-transferable.  

3.2 Ontario Regulation 211/01 – Propane Storage and Handling 
This Regulation applies to: 

(a) The storage, handling, transportation and transfer of propane; 

(b) The installation of appliances, equipment, components, accessories and containers on 
highway vehicles, recreational vehicles, mobile housing, outdoor food service units, and 
wash-mobiles when propane is to be used for fuel purposes;  

(c) The installation of containers and equipment to be used for propane in distribution 
locations and filling plants and on tank trucks, tank trailers, and cargo liners; and 
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(d) The conversion of highway and industrial vehicles to propane from gasoline or other 
hydrocarbon fuels.   

The operation, installation, alteration, repair, service or removal of any appliance or 
equipment employed in the use, supply, transport, storage, handling or transfer propane are all 
provided for in this Regulation In order to carry out any of these activities a person must hold 
a certificate or record of training (ROT) for that purpose or be in the presence of someone who 
does.  The director may issue a renewal of a registration to a contractor or propane vehicle 
conversion contractor if the holder of the registration applies for a renewal in the form 
published by the TSSA, pays the set fees and is not in arrears of any fees. A licence is required 
in order to operate a facility handling propane or transporting propane.  

The Regulation states that where it appears that carbon monoxide poisoning, asphyxiation, 
explosion, fire, accidental release, venting or spillage has occurred because of the manner of 
use, handling or storage of propane, the registration, licence, certificate or ROT holder must 
notify an inspector. In addition, no person must interfere with or disturb the scene of an 
accident except in the interest of public safety. 

The owner of a propane cylinder handling facility is obliged to hold a licence to operate that 
facility. An application for such a licence must be made to the director. The applicant is 
obliged to: 

(a) Submit the application in the form published by the TSSA; 

(b) Pay the fee set by the TSSA; and 

(c) Provide a letter from the municipality where the applicant’s cylinder handling facility is 
located indicating that the use of the facility for its intended purpose does not contravene 
the zoning by-laws of the municipality.   

Permission of the director is required in order to make a modification to a cylinder handling 
facility.  The Regulation also stipulates that the original or a copy of the licence must be 
displayed at the site.  

A license is also required in order to operate a container refill centre or filling plant. The 
licence application must contain a site plan showing the following: 

(a) The location of each propane storage tank, cylinder storage facility, underground piping or 
tubing and other propane handling facilities on site; 

(b) The distance from each propane storage tank and cylinder storage facility to the site 
boundary; 

(c) Each building or structure located within 50 feet of a propane storage tank; 

(d) The location of each site where flammable or combustible substances are stored; 

(e) The capacity of each propane storage tank within the centre or plant; and 

(f) Any other relevant information requested by the director. 

A licence to operate a container refill centre or a filling plant expires one year after the date of 
issue. A person who operates such a facility must maintain records and plans of the location of 
the underground piping and tubing of the plant or centre, at the plant or centre for 
examination. These may be reviewed by an inspector upon request.   

An operator of a propane vehicle situated at a container refill centre or a filling plant must 
ensure that the engine of the vehicle is switched off when the vehicle is being refuelled with 
propane.  While a propane vehicle is being refuelled, naked flames are prohibited within 10 
feet of:  

(a) The propane dispenser used to refuel the vehicle; 

(b) The propane tank of the vehicle; or 
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(c) The propane fill point of the vehicle. 

A propane vehicle should not be refuelled with propane if: 

a) The vehicle’s engine ignition is on; 

b) The main-burner or pilot light of a fuel-fired appliance on board the vehicle is on;  

c) There is a naked flame within 10 feet of the propane dispenser, vehicle propane container 
or fill point.  

Propane may only be transported in licensed tank trucks or cargo liners.  An application for a 
licence to transport propane in tank trucks or cargo liners must be made to the director. 
Separate applications must be made in respect of each tank truck or cargo liner.  Tank trucks, 
cargo liners and facilities must be inspect, by the owner or supplier of propane at least once a 
year, to determine that they comply with this Regulation or its predecessor, where applicable. 
A person who carries out the inspection must prepare a report detailing the inspection, dated 
and signed.  No person must supply propane to a tank truck, cargo liner or propane facility 
unless the report indicates that it complies with this Regulation. 

A holder of a licence to operate any propane facility must ensure that each employee involved 
in propane handling is trained in the safe handling of propane and in the use of emergency 
shut-down switches, valves and procedures with respect to propane.  

3.3 Enforcement of the Technical Standards and Safety Act, 2000 
Ontario’s Technical Standards & Safety Authority (TSSA) is a non-profit, self-funded 
‘designated administrative authority’3 under the Technical Standards and Safety Act, 2000.   
The TSSA's Fuels Safety Program administers the Technical Standards and Safety Act, 2000, 
providing fuel-related safety services associated with the safe transportation, storage, handling 
and use of hydrocarbon fuels (such as gasoline, diesel, propane and natural gas). Under this 
Act, the TSSA regulates fuel suppliers, storage facilities, road tankers, pipelines, contractors 
and equipment or appliances that use fuels. It aims to protect the public, the environment and 
property from fuel-related hazards such as spills, fires and explosions. 

Further to its work in the area of petroleum storage and transfer, the TSSA is responsible for 
safety inspections of pressure vessels, boilers, upholstered and stuffed articles and elevating 
equipment (e.g. ski lifts) and amusement devices (e.g. roller coasters).  

TSSA inspectors carry out inspections and licenses new or existing gas stations, marinas, bulk 
plants, compressed natural gas (CNG) or propane fuelling stations and road tankers that utilise 
gasoline-related products, compressed natural gas or propane used in vehicles. It also licenses 
propane dispensing facilities and propane cylinder exchange sites. Inspections of new 
facilities are conducted prior to licensing. Existing facilities are also inspected on a periodic 
basis, the frequency of which is determined using a risk-based model. Contractors who work 
on these facilities are also registered by the TSSA and periodically audited. The Fuels 
Inspection Team also investigates incidents or reports of non-compliance at these facilities. 

New equipment must be approved to a recognised standard by a testing agency. Where 
equipment has not been certified, the TSSA provides a Field Approval. The TSSA's Field 
Approval Program was developed to accommodate the need for approval of appliances that 
are custom-made, built on-site or in limited numbers not conducive to certification by 
designated certification organisations. The certificate holder provides inspections of repaired 
equipment and its associated piping, etc. The TSSA will periodically perform inspections to 

                                                      
3 ‘Designated administrative authority’ means a not-for-profit corporation without share capital,  
(a)  incorporated under the laws of Ontario or Canada that operates in Ontario but that does not form part of the 

Government of Ontario, any other government or an agency of a government, and  
(b)  designated by the Lieutenant Governor in Council  
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ensure that equipment remains in compliance with the initial approval and is being operated 
within current codes and standards.  

In the event of non-compliance, the TSSA orders appropriate corrective actions to be 
implemented. In the worst-case scenarios the TSSA orders a device or facility to stop 
operating until compliant. The person responsible for the non-compliance will be invoiced the 
cost of this inspection.  

Incident such as a fire, explosion, carbon monoxide poisoning, fuel leak or spill must be 
reported to the TSSA's Fuels Safety Division immediately in order for an investigation to be 
conducted. Tampering with the scene of the accident, except to save property or ensure safety, 
is prohibited. 

Under current safety legislation, anyone who installs, repairs, services, removes or maintains 
an appliance or equipment used in the handling or use of a hydrocarbon fuel must be 
registered as a contractor. The TSSA maintains a database of contractors registered under the 
Technical Standards and Safety Act and associated Regulations. This registry is used to 
communicate relevant information to the contractors, track incidents or safety issues and 
address public inquiries.  

In support of its strategic objectives to improve safety outcomes and recognising the need for 
strategic oversight and management of safety regulations and issues, the TSSA actively 
solicits the advice and input of the key stakeholders from the liquid fuels and propane industry 
through Advisory Councils. The purpose of the Advisory Councils is to provide a forum 
through which the TSSA can consult with industry relative to its safety strategies, and receive 
valuable input and advice to help guide the TSSA's decision making and operations. 

All bulk plants, marinas, cardlock/keylock, full-serve, self-serve and split-serve retail facilities 
require a valid license issued by the TSSA's fuels safety program in order to operate legally. 
The license must be prominently displayed at the facility.  

3.4 Relevant Standards and Guidance  
3.4.1 TSSA Guidance for the Petroleum Industry 

3.4.1.1 Location of Facilities Handling Propane  

The TSSA’s Propane Branch Standard No. 9 Requirements for Location of Propane Filling 
Plants, Container Refill Centres and Vehicle Conversion Centres (VCC) in Heavily Populated 
Areas defines minimum separation distances between occupied buildings and propane 
facilities in built up areas. A propane filling plant, container refill centre or VCC may only be 
located in accordance with the requirements set out below. 

An aboveground propane tank must not be located where: 

(a) any part of a school building is within 300 feet of the tank; 

(b) any part of a residential occupancy building is within 25 feet of the tank. 

Restriction is also placed on locating aboveground tanks, buried tanks and VCCs within a 75 
foot radius of industrial and non-industrial occupied buildings of a certain footprint.  

A buried propane tank shall not be located where: 

(a) any part of a school building is within 100 feet of the tank 

(b) any part of a residential building is within 25 feet of a tank. 

A vehicle conversion centre must not be located where any part of a school building is located 
within 300 feet of the VCC. 
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3.4.1.2 Incident Reporting Guidelines 

The TSSA details the circumstances and procedures for reporting hydrocarbon fuel-related 
incidents in its publication Guideline for Incident Reporting Criteria for Hydrocarbon Fuels 
Industry Technical Standards and Safety Act.  

The TSSA has an information sharing agreement in place with the Ontario Ministry of 
Environment’s Spills Action Centre (SAC) to receive notifications under the Act. All 
reporting of incidents involving hydrocarbon fuels or their utilisation equipment is done 
through the SAC. Reporting an incident to the SAC meets the regulatory requirement of 
reporting to the TSSA.  
Pipeline strikes must be reported immediately through the SAC where the strike leads to 
evacuation, injuries, or media attention. All other pipeline strikes must be reported to the 
TSSA within two weeks of the occurrence following the protocol accepted by the TSSA. 
Homeowner strikes are the only exception, and do not need to be reported.  

Explosions must be reported where they have caused injury, damage to equipment, or resulted 
in a fire. Minor ‘delayed ignitions’ would not normally be considered to be reportable.  

Any spill of a petroleum product in excess of:  

• 100 litres at sites restricted from public access (e.g. bulk facility)  

• 25 litres at sites with public access (e.g.  retail service station, marina, etc.) 

must be immediately reported to the SAC. Spills of lesser quantities need not be reported to 
the TSSA fuels safety, unless the spill would:  

• create a hazard to public health or safety;  

• contaminate any fresh water source or waterway;  

• interfere with the rights of any person; or  

• allow entry of product into a sewer system or underground stream or drainage system.  

All confirmed leaks, regardless of quantity released, must be immediately reported to the 
SAC. The discovery of a petroleum product that has escaped to the environment or within a 
building must be reported as noted in GA1/99, the TSSA’s protocol for remediation of 
contamination.  

 



Department of Enterprise, Trade and Employment Review of Dangerous Acts 1972 and 1979 and Related Regulations
Review of Legislative Controls in Selected Other Countries

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_2_FINAL_REPORT.DOC 
  

Page 16 Arup Consulting Engineers
Rev A    18 July 2008

 

4. FRANCE 
France is made up of the European metropolitan territory and several overseas islands in other 
continents. Metropolitan France covers a land area of approximately 543,965 km2 and has a 
population of 61.9 million. France is divided into administrative departments or départments. 
Each département is administered by a general council or conseil general and its executive is 
headed by the president of that council (formerly by the Préfect). Enforcement of safety in 
potentially dangerous facilities, like petroleum and LPG storages, is under the remit of the 
Préfect or president of the relevant council. 

In France, the State defines the legal framework for measures for the prevention of risk from 
dangerous facilities. Depending on the types of product stored or manufactured, facilities may 
be classified as follows:  

• Facilities subject to declaration -  operations involving low level risks;  

• Facilities subject to authorisation – operations involving significant risks; 

• Seveso sites - operations involving major risks and control of urban planning around the 
site.  

In each case, the facility declares its activities to the Préfect of the area who determines the 
safety measures to be taken. In order to define the level of danger applicable to the site, the 
nomenclature “ICPE” (installations classified for the protection of the environment) is used. 
ICPE defines the quantities of product or types of activity in order to identify which of the 
danger categories listed above which a facility may be classified as.  

The following French legislation was consulted for the purpose of this report: 

• Code De L’Envirronement 2008 (The Environmental Code); 

• Arrêté du 7 Janvier 2003 relatif aux prescriptions générales applicables aux installations 
classées soumises à déclaration sous les rubriques n° 1434 (installation de remplissage ou 
de distribution de liquides inflammables) et/ou n° 1413 (installation de distribution de gaz 
naturel ou de biogaz) de la nomenclature des installations classées (Decree of January 7th, 
2003 relating to the general regulations applicable to the classified installations subjected 
to declaration under the headings n° 1434 (installations for the filling or distribution of 
flammable liquids) and/or n° 1413 (installations for the distribution of natural gas or 
biogas);  

• Arrêté du 23 Août 2005 relatif aux prescriptions générales applicables aux installations 
classées pour la protection de l'environnement soumises à déclaration sous la rubrique n° 
1412 de la nomenclature des installations classées (Decree of August 23rd, 2005 relating to 
the general regulations applicable to the installations classified for environmental 
protection subjected to declaration under the heading n° 1412 of the nomenclature of the 
classified installations); 

• Arrêté du 2 Janvier 2008 relatif aux stockages contenant plus de 50 tonnes de gaz 
inflammables liquéfiés relevant du régime de l’autorisation au titre de la rubrique 1412 de 
la nomenclature des installations classées à l'exception des stockages réfrigérés ou 
cryogéniques (Decree of January 2nd, 2008 relating to stores containing more than 50 
tonnes of flammable liquefied gas); 

• Arrêté du 24 Août 1998 relatif aux prescriptions générales applicables aux installations 
classées pour la protection de l'environnement soumises à déclaration sous la rubrique n° 
1414: Installations de remplissage ou de distribution de gaz inflammables liquéfiés 
(Decree of August 24th, 1998 relating to the general regulations applicable to the 
installations classified for environmental protection subjected to declaration under the 
heading n° 1414: Installations for the filling or distribution of flammable liquefied gas) ; 
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• Loi n°2003-699 du 30 Juillet 2003 relative à la prévention des risques technologiques et 
naturels et à la réparation des dommages EC Council communication n°2002/C 28/01. 
(Law n° 2003-699 of July 30 2003 relating to the prevention of the technological and 
natural risks and to the compensation for the damages). 

4.1 The Environmental Code 
Book V of the Environmental Code sets out the requirements for the prevention of pollution, 
risks and nuisances. The provisions apply to any facility which might present a hazard.  
According to the Code, a facility is subject to authorisation or declaration depending on the 
severity of the hazards that facility might present. 

Authorisation is granted only if the hazards can be prevented by measures which are specified 
in the ruling of the Préfecture. The applicant must provide a risk assessment of the facility 
which must justify appropriate measures to reduce risk. Authorisation is often dependent on 
the location of a facility, particularly the proximity of the facility to private dwellings, 
buildings occupied by third parties, public establishments or waterways. Authorisation also 
takes into account the technical and financial capacities of the applicant to conduct his 
business in compliance with the code. 

Authorisation is granted by the Préfet, following a public enquiry and after the relevant 
municipal councils have expressed their opinion. A département-level commission is also 
consulted. This commission may vary in accordance with the type of facility in question and 
includes representatives of the State, local authorities, industry professionals, environmental 
protection associations and competent persons. If several départements or regions are affected, 
the authorisation is granted by the Minister responsible for classified facilities, after an 
opinion has been given by the Higher Council of Classified Facilities. 

The Code states that facilities which do not present a serious hazard are subject to declaration 
only, however these facilities must continue to comply with any regulations enacted by the 
Préfect.  The Minister responsible for classified facilities may set out regulations applicable to 
certain categories of facilities subject to declaration, after consultation with the Ministers 
concerned and the High Council of Classified Facilities. A facility can be subject to periodical 
inspections which must be conducted by accredited organisations at the expense of the 
operator.  

If a classified facility is operated without declaration or authorisation, the Préfet can serve the 
operator with an official notice to remedy the situation before a given date or he can suspend 
operation of the facility until the declaration has been submitted or until a decision relating to 
the application has been made. 

Articles L515-15 to L515-26 of the Code enact Act Number 2003-699 of 30th July 2003 (refer 
to Section 4.6). According to these articles the State must draw up and implement a 
technological risk prevention plan in accordance with to limit the effects of accidents that 
could occur at a facility likely to create a very serious risks to public health and safety or the 
environment. The plans must be drawn up in consultation with the owner and operators of the 
facility, public cooperation bodies and the local committee for the supply and exchange of 
information. These plans must define the risk exposure perimeter by taking into account the 
nature and intensity of the risk and the existing prevention measures. Within the perimeter of 
risk exposure, the technological risk prevention plans may, according to the type of risks, their 
severity and their probability: 

• Define the zones in which development is forbidden or is conditional based on compliance 
with certain stipulations regarding the construction, use or operation of the development; 

• Define, within the zones provided for above, sectors where, due to the existence of high 
risks, public cooperation bodies may relinquish buildings or parts of existing buildings; 

• Define, within the zones, sectors where, due to the existence of high risks, the State can 
declare that it is in the public interest for the public cooperation bodies to carry out 
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compulsory purchase orders, because the means required to safeguard and protect the 
public are impossible or more costly than the compulsory purchase order. This land may 
then be sold on to the owner or operator at cost price but must not be used in any way that 
would increase the risk; 

• Prescribe measures for the protection of the public from the risks posed by the 
development, which must be taken into account by the owners or operators. These 
measures can include conditions relating to the circulation and parking of vehicles 
transporting hazardous goods; 

• Define recommendations for protection of the public from the risks relating to the 
development which can be implemented by the owners or operators. 

The Code also places obligations on owners or operators of facilities to provide information 
about the origin, nature, characteristics, quantities, destination and methods of disposal of the 
waste that they produce, hand over to third parties, or handle. The Code also sets out 
provisions for waste handling facilities, cross-border transport of waste and noise.   

According to the Code, the operation of a facility without appropriate authorisation is 
punishable by 1 year’s imprisonment and a fine of €75,000. In the case where the rulings of 
the Préfecture are not abided by, the court may prohibit operations at the facility until 
compliance is achieved. The continued operation of a classified facility where operations have 
been prohibited is punishable by 2 years imprisonment and a fine of €150,000.  The continued 
operation of a classified facility while failing to comply with a summons to meet certain 
conditions is punishable by 6 months imprisonment and a fine of €75,000. 

4.2 Decree of 7th January 2003 
Service stations, bulk petroleum storage depots and any facility which has the capacity to 
distribute flammable liquids fall within the scope of this legislation.  The full title is Arrêté du 
7 Janvier 2003 Relatif aux Prescriptions Générales Applicables aux Installations Classées 
Soumises à Déclaration sous les Rubriques n° 1434 et/ou n° 1413 de la Nomenclature des 
Installations Classées, which translates as “The decree of January 7th, 2003 relating to the 
general regulations applicable to the classified installations subjected to declaration under the 
headings n° 1434 (installations for the filling or distribution of flammable liquids) and/or n° 
1413 (installations for the distribution of natural gas or biogas)”.  

The legislation prescribes the various safety requirements necessary at installations where the 
filling or distribution of flammable liquids and natural or biogas occurs. The owner of such a 
facility is required to hold on-site, a file containing the following details: 

• The file of declaration (declaring the facility to the relevant Préfect); 

• Drainage and waste purification details; 

• An up-to-date plan of the facility; 

• Maintenance programmes; 

• Receipt of declaration; 

• Conditions imposed on the declaration by the enforcing authority; 

• Results of the most recent effluent and noise measurements; 

• Results of testing/commissioning of electrical equipment; 

• Documentation relating to all know electrical/equipment checks, MSDSs, site inventories. 

The legislation requires that electrical equipment is installed in accordance with the decree n° 
88-1056 of November 14th, with regard to the protection of workers. Electrical equipment 
which may be in use in potentially explosive atmospheres must be in conformity with the 
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provisions of the decree n° 96-1010 of November 19th, 1996 relating to the apparatuses and 
the protective system intended to be used in explosive atmosphere. Electrical equipment must 
have suitable emergency shut off devices which are easily accessible by employees. Electrical 
equipment should not present any ignition source and should be appropriately protected from 
shocks.  It must also be maintained in good working order and periodically checked 

The legislation prescribes separation distances for filling installations and public 
establishments, roads and administrative buildings and also requires that the owner takes the 
necessary action to preserve the aesthetics of the surrounding area. Generally, for equipment 
on-site, the distances specified in the decree of June 22nd 1998 relating to underground tanks 
storing flammable liquids and their secondary equipment must be adhered to. The legislation 
of June 22nd 1998 prescribes distances between 3 m-6 m for storage of flammable liquids and 
biogas with other fuels and in respect to other buildings.   

The owner is also obliged to ensure the appropriate fire detection and fire prevention measures 
are taken i.e. smoke detectors, fire doors. Areas where dispensing of flammable liquids or 
biogas occurs, must be suitably sized to allow for the safe parking and movement of vehicles. 
Filling and distribution systems must be anchored and protected from collision from vehicles. 
All distribution systems for biogas or natural gas must be placed in open air.  

Part 3 of the legislation states that the owner of a facility must hold documents which describe 
the hazardous properties associated with the stored substances. He must ensure the site is kept 
clean at all times and must maintain an up to date inventory of all substances present on site at 
any given time. A comprehensive check of safety equipment is required annually. Visual 
checks must also be conducted monthly to ensure the absence of corrosion. Records of these 
checks must be kept on-site. 

Part 4 of the legislation details the safety measures which must be undertaken by owners to 
reduce the risk to persons or the environment. They include the provision of appropriate fire 
warning signals, loudspeakers, fire extinguishers at each island, absorbing product capable of 
absorbing at least 100 litres and site plans with a description of the dangers in each building to 
facilitate emergency services.  

The owner of the facility is obliged to report to the prefect, the areas of the facility likely to 
pose a risk to people or the environment as a result of the equipment used or the material 
present. Any maintenance or repair works to be carried out on a site where flammable liquids 
or biogas/natural gas is present must only be undertaken after a “prevention plan” (similar to a 
method statement) for the work has been established. 

Employees at the facility must be suitably trained and must be able to recall all safety details 
i.e. means of extinction, precautions to be taken, and procedures for emergency stopping of 
equipment. The employees must also have emergency services numbers at his disposal. 
Operating instructions for the use of equipment must be documented.    

Pumping systems for flammable liquids must be designed to prevent siphoning of the 
material, have appropriate ventilation within the interior body and the electrical components 
must be separated from the flammable substance. Pumping systems for biogas or natural gas 
must be designed to prevent the dispersion of vapours into the electrical components, must 
support natural ventilation and must have an overpressure detection system. All flexible hoses 
used for supply systems must be maintained in good working order and must be equipped with 
a high-level control that automatically stops the filling of a tank when the maximum level has 
been reached. 

Water which is likely to be polluted must be collected and directed through a separator. 
Liquids which are unlikely to be polluted may be collected by another means. The quantity of 
water released from the site must be recorded and documented on site. All provisions must be 
taken to limit water consumption. The number of waste water outlets must be as limited as 
possible to facilitate sampling and flow measurement. The decree also sets out limits for 
certain water quality parameters e.g. pH, total hydrocarbons which must be complied with. 
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Provisions must also be made to ensure that no dangerous substances enter public sewers or 
the environment even in the event of an accident on-site.  

Part 6 of the legislation states that the recovery of the vapours must be carried out according to 
the provisions in the decree n° 2001-349 of April 18th, 2001 and in the two decrees of May 
17th, 2001 (1 and 2) relating to the reduction of the emissions of volatile organic compounds 
related to the gasoline supply of the motor vehicles in the service station. Part 6 also sets out 
odour thresholds which must be complied with. Owners must also put in place mitigation 
measures to prevent the formation of dust where there is considerable movement of heavy 
goods vehicles around the site.   

Part 7 of the legislation states that the owner must take all reasonable measures to reduce, 
recover and recycle waste where possible. All provisions must also be taken to limit the 
quantities of produced waste. Waste which cannot be reused or recycled must be eliminated at 
appropriately licensed waste facilities. 

Part 8 of the legislation sets out the requirements for noise. The owner must ensure that the 
noise level within the property boundary does not exceed 70 dB (A) during the day and 60 dB 
(A) during the night, except in the event that the background noise for the period considered is 
higher than this limit. When several classified installations are located within the same 
establishment, the total noise level emitted by these installations will have to adhere to the 
same limiting values. 

4.3 Decree of 23rd August 2005  
Small LPG storage facilities fall within the scope of this legislation.  The full title is Arrêté du 
23 Août 2005 Relatif aux Prescriptions Générales Applicables aux Installations Classées pour 
la Protection de L'environnement Soumises à Déclaration sous la Rubrique n° 1412 de la 
Nomenclature des Installations Classées, which translates as the “Decree of August 23rd, 2005 
relating to the general regulations applicable to the installations classified for environmental 
protection subjected to declaration under the heading n° 1412 of the nomenclature of the 
classified installations”.  

According to the legislation, the owner of a facility where small quantities (less than 50 
tonnes) of LPG is stored is required to declare the facility and to hold the following 
documentation on site: 

• The file of declaration; 

• Drainage and waste purification details; 

• An up-to-date plan of the facility; 

• Maintenance programmes; 

• Receipt of declaration; 

• Conditions imposed on the declaration by the enforcing authority; 

• Results of effluent and noise measurements; 

• Results of testing/commissioning of electrical equipment; 

• Documentation relating to all know electrical/equipment checks, MSDSs, site inventories. 

The legislation states that if a facility changes owner, the new owner is obliged to declare the 
change in ownership. If operations at the facility cease, the owner is obliged to declare so a 
month prior to closure. The owner must have at his disposal, documents describing the nature 
and the risks of the hazardous substances present. Barrels, tanks and other storage equipment 
must bear the name of the products and, if necessary, the danger symbols. 



Department of Enterprise, Trade and Employment Review of Dangerous Acts 1972 and 1979 and Related Regulations
Review of Legislative Controls in Selected Other Countries

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_2_FINAL_REPORT.DOC 
  

Page 21 Arup Consulting Engineers
Rev A    18 July 2008

 

If less than 15 tonnes of LPG is stored at the facility, there must be a minimum of 5 m 
between all tanks and the site boundary. If the capacity of the site is greater than 15 tonnes 
there must be a minimum of 7.5 m between all tanks and the site boundary. The owner of the 
facility is also obliged under the legislation, to preserve the aesthetics of the site where 
possible.  

LPG is also required to be stored in such a way that access to all tanks by emergency services 
is possible in the event of a fire.  If LPG is stored in an enclosed room, appropriate ventilation 
must be in place and all ventilating pipes must be positioned no less than 1 m above the 
parapet of the building.  

All metal equipment (tanks, drains) must be earthed in accordance with applicable standards, 
taking into account the particular explosive/flammable nature of the products. The ground 
surface below mobile tanks must be horizontal, of fireproof or bituminous material and on a 
level equal or higher than that of the surrounding ground to avoid the accumulation of gas. 

According to the legislation, the following conditions apply to fixed tanks: 

• The tanks must stabilised by means of feet or supports; 

• The foundations, if they are necessary, must be calculated to support the weight of the 
tank when filled with water; 

• All the valves must be easily manoeuvrable by operators; 

• The tanks must be moored if they are located in an area likely to be flooded; 

• The walls of connecting tanks must be sufficient distance apart to allow easy access, 
maintenance and periodic monitoring of the tanks. This separation distance must not be 
less than the radius of the largest of the two tanks; 

• The tanks, as well as piping and their supports must be protected from corrosion. 

The facility must be maintained and cleaned so as to avoid the accumulation of dangerous 
matter, dust, and combustible materials. Cleaning agents used must be suitable and should not 
give rise to cross contamination issues due to other materials on-site. The owner must also 
hold an up to date inventory of products stored on site.  

The legislation requires that electrical equipment is installed in accordance with the decree n° 
88-1056 of November 14th, with regard to the protection of workers. Electrical equipment 
which may be in use in potentially explosive atmospheres must be in conformity with the 
provisions of the decree n° 96-1010 of November 19th, 1996 relating to the apparatuses and 
the protective system intended to be used in explosive atmospheres. All electrical equipment 
must also be maintained in a good state and must be managed, after installation, by a qualified 
person only. The frequency, extent and records of any checks of electrical equipment must be 
in conformity with the regulations in force for the protection of workers. Safety equipment for 
protection of individuals from electrical equipment or hazardous substances must be kept near 
the place of use, maintained in a good condition and checked periodically. 

The legislation also states that the facility must be equipped with backup fire fighting 
equipment appropriate to the risks present and in conformity with the standards in force for 
each type of facility. Any facility for the storage of LPG must also be equipped with a means 
for alerting the emergency services. The fire fighting equipment necessary for external storage 
of mobile tanks must at minimum consist of: 

• Two powder extinguishers located at less than 20 m from storage; 

• A water source within 200 m of the tank if the capacity of the tank is greater than 15 
tonnes. 

The fire fighting equipment for indoor fixed tanks must at minimum consist of: 
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• Two powder extinguishers; 

• A water source within 200 m of the tank; 

• A fixed system of tank watering for capacities greater than 15 tonnes;  

• A fixed system of tank watering with a minimum flow of 6 L/m2/min for capacities 
greater than 35 tonnes. This system should also be capable of being operated remotely. 

The owner must carry out an ATEX assessment of the facility and must have a general plan of 
the workshop and storage areas indicating the various hazardous zones. Any maintenance or 
repair work leading to an increase in risk (use of a flame or a hot source, purges circuit) can 
only be carried out after issuing of a “license of fire”(similar to a hot work permit). When 
work is carried out by a contractor, the “license of fire” and the particular instruction relating 
to the safety of the installation, must be co-signed by the owner and the contractor. When the 
work has been completed a check of the installation must be carried out by the owner or his 
representative.  

Operations involving handling of dangerous products or maintenance of the installation 
(starting and stop, normal functioning, maintenance) must be detailed in written operating 
instructions. These instructions must include in particular: 

• Procedures; 

• The appropriate treatment of pollution and harmful effects generated; 

• Instructions for maintenance and cleaning; 

• Recommended storage conditions for the products; 

• The frequency of checks required for tank seals and retention devices. 

According to the legislation, the water collection system must be capable of separating 
polluted waste water from unpolluted rain water. There must be as few wastewater outlets as 
possible and they must be arranged to facilitate sampling and flow measurement.  Provisions 
must be taken to ensure that dangerous matter is not discharged to public sewers or the natural 
environment even in the event of an accident. The quantity of waste stored on the site should 
not exceed the monthly capacity produced. An up-to-date register of hazardous waste 
produced on-site must be maintained. The owner must also be capable of producing evidence 
which details the safe disposal of hazardous waste. Any such documentation must be held for 
3 years. 

Similarly to the requirements of the Decree of August 23rd 2005 (refer to Section 4.3), the 
noise level at the facility must not exceed 70 dB (A) during the day and 60 dB (A) during the 
night, except if the background noise for the period considered is higher than this limit. When 
several classified installations are located within the same establishment, the total noise level 
emitted by these installations will also have to respect these limiting values. 

4.4 Decree of 2nd January 2008 
The full title of this legislation is Arrêté du 2 Janvier 2008 relatif aux Stockages Contenant 
plus de 50 tonnes de Gaz Inflammables Liquéfiés relevant du Régime de L’autorisation au 
Titre de la Rubrique 1412 de la Nomenclature des Installations Classées à L'exception des 
Stockages Réfrigérés ou Cryogéniques.  It applies to installation storing more than 50 tonnes 
of LPG. The legislation states tank storing LPG may not be filled beyond 85% capacity in 
order to allow for natural thermal expansion. The prefect is also responsible for enforcement 
for these facilities. The legislation also prescribes two maximum allowable capacities for 
facilities storing over 50 tonnes of LPG as: 

 

• A “high” threshold where 90% of the tank is filled; and 
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• A “very high” threshold where 95% of the tank is filled.  

If the “high” level threshold is exceeded there must be appropriate automatic high level shut 
off devices in place which immediately alarm the operator. In addition to the high level alarms 
and shut off devices, a sprinkler system must also be activated if the “very high” threshold has 
been exceeded.  The failure of transmission or treatment of the alarm must result in the 
immediate closing of all valves on the loading pipe and an immediate warning signal to the 
owner.  

Each tank must also be equipped with a sufficient number of valves to prevent overpressure. 
The legislation states that all valves except for one must be capable of releasing gas. Each tank 
must also be equipped with a pressure measuring device. 

Each site storing LPG is required to be completely enclosed by a fence greater than 2.5 m 
high. Leak detectors must be installed on tanks. The owner must also establish a gas detection 
plan indicating the locations of all detectors and the necessary equipment in place to control 
leaks.       

According to the legislation, all LPG lines connected directly to the liquid phase of the tank 
(other than the lines for purging and sampling) must be equipped with two automatic closing 
devices. 

For establishments constructed after the legislation has been implemented, a separation 
distance of 50 m between LPG tanks and the nearest boundary fence is required. All tanks are 
also required to be protected from thermal flux by either the design of the tank or by a 
permanent supply of cooling water which may be controlled remotely.  

4.5 Decree of 24th August 1998 
The full title of this legislation is Arrêté du 24 Août 1998 Relatif aux Prescriptions Générales 
Applicables aux Installations Classées pour la Protection de L'Environnement Soumises à 
Déclaration sous la Rubrique n° 1414: Installations de Remplissage ou de Distribution de Gaz 
Inflammables liquefies.  This translates as the Decree of August 24th, 1998 relating to the 
general regulations applicable to the installations classified for environmental protection 
subjected to declaration under the heading n° 1414: Installations for the filling or distribution 
of flammable liquefied gas. 

According to the legislation the owner must compile an up-to-date file containing the 
following documents: 

• The file of declaration; 

• Up-to-date site plans; 

• The receipt of declaration; 

• Any conditions imposed on the site,  

• Results of the most recent effluent and noise monitoring. 

The legislation also requires a 9 m separation distance between the pumping system and the 
site boundary. However, if the site is located adjacent to a public road, the minimum distance 
required between the pumping system and the road is reduced to 5 m.  

The ground surface should be such to prevent the accumulation of LP gases, particularly in 
areas where the presence of such substances could be a source of danger e.g. cellar openings, 
gutters. The owner must also have at his disposal, documentation describing the nature and the 
risk associated with any hazardous substances present on-site. The owner must be able 
estimate the quantity of LPG held in all tanks at all times.  
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Electrical equipment must be installed in accordance with the decree n° 88-1056 of November 
14th, 1988 relating to the protection of workers. All electrical equipment must be maintained 
and controlled by a qualified person.  

Personal protective equipment (PPE) should be supplied in areas where hazardous substances 
are present, correctly maintained and checked periodically to enable safe handling of the 
substance. The site must also be equipped with the following fire fighting facilities: 

• 2 powder extinguishers located at less than 20 meters from the pumping systems; 

• An alarm system  

These must be maintained in good working order and checked at least once per annum. 

All repair work leading to an increase in the risks can only be carried out with a “work 
permit” and by complying with the rules and instructions on the permit or licence. The permit 
and the particular instructions must be established by the owner or the person he has 
appointed. When work is carried out by a contractor, the permit or licence and any particular 
instructions associated with the permit or licence must be co-signed by the owner and the 
contractor. The owner or his representative is responsible for checking any repair work after it 
has been completed.   

Any operations involving dangerous handling or control of substances or equipment must be 
subject to written instructions. These instructions must include: 

• Operating procedures; 

• Appropriate treatment of pollution and harmful effects generated; 

• Instructions for maintenance and cleaning. 

The quantity of water released to sewers must be measured, recorded and documented on-site. 
All drains must have petrol interceptors. The number of outlets must be as few as possible 
facilitate flow measurement and sampling. All provisions must be taken to limit water 
consumption and to ensure that dangerous substances cannot enter public sewers or the 
environment even in the event of an accident on-site.  

The legislation states that the quantities of waste produced must be limited as far as is 
reasonably practicable. Waste must be reduced, recovered or recycled where possible. Waste 
which cannot be recycled must be sent to an appropriately licensed facility to be disposed of.   

The noise level from the site must not exceed 70 dB (A) during the day and 60 dB (A) during 
the night. When several classified installations are located within the same establishment, the 
total noise level emitted by these installations will have to respect the same limiting values.  

The freight vehicles and equipment must comply with the provisions in force regarding 
limitation of their sound levels. The use of any communication systems is prohibited unless 
the system is reserved for the prevention of serious incidents or accidents. 

4.6 Law n°2003-699 of 30th July 2003 
The full title of this legislation is Loi n°2003-699 du 30 Juillet 2003 relative à la prévention 
des risques technologiques et naturels et à la réparation des dommages EC Council 
communication n°2002/C 28/01 which translates as Law n° 2003-699 of July 30th 2003 
relating to the prevention of the technological and natural risks and to the compensation for 
damages 

This law was implemented following the European Commission (2002), Report on the 
application in the Member States of Directive 82/501/EEC of 24 June 1982 on the major-
accident hazards of certain industrial activities for the period 1997-1999 (2002/C 28/01). The 
law reinforces the existing legislation on industrial risks (Seveso II) by establishing local 
consultation committees “Comités Locaux d’Information et de Concertation (CLIC)”, which 
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keep the public involved in the prevention of industrial risks. The prefect for the area is 
responsible for setting up these committees. The law also allows for protective measures to be 
taken by local people if their property does not provide sufficient protection in the event of an 
accident.  

The law promotes the participation of the Local Committees in implementation of 
Technological Risk Prevention Plans (PPRT, similar to the major accident prevention plan 
under Seveso II Directive). The PPRT for a facility must establish an explosion perimeter. 
Within the explosion perimeter, the PPRT must take account of the magnitude and 
consequences of the risk present. All PPRTs must be approved by the prefect for that area. 
PPRTs must also be made available to town mayors and annexed in any local area plans. 

The law also provides for control measures for urban planning which restrict the construction 
of dwellings around dangerous sites. These measures can also impact on existing planning to 
safeguard or displace existing populations. If a facility encroaches on a land use planning 
perimeter it will be liable for compensation. PPRTs must also define no-go or reduced access 
zones in the vicinity of Seveso sites. There is also scope for financial incentives to encourage 
people to accept voluntary dispossession orders. The relevant firms and local and national 
government will share costs.  

 

 

 



Department of Enterprise, Trade and Employment Review of Dangerous Acts 1972 and 1979 and Related Regulations
Review of Legislative Controls in Selected Other Countries

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_2_FINAL_REPORT.DOC 
  

Page 26 Arup Consulting Engineers
Rev A    18 July 2008

 

5. GERMANY 
Germany is a Federal Republic made up of 16 States, known in German as Länder. Federal 
and State legislation for the State of Baden-Württemberg relating to storage and handling of 
petroleum products was reviewed.  Baden-Württemberg is the third largest State in both area 
and population, with an area of 35,742 square kilometres and 10.7 million inhabitants. The 
State capital is Stuttgart. 

5.1 Equipment and Product Safety Act 
The storage of petroleum and LPG is regulated within the legal framework of the Act on the 
“Reorganisation of the Safety of Technical Work Equipment and Consumer Products” i.e. 
“Gesetz zur Neuordnung der Sicherheit von technischen Arbeitsmitteln und 
Verbraucherprodukten, January 9, 2004, Bundesgesetzbla” (TBTGBl, official law gazette of 
the Federal Republic of Germany I at 2, as last amended by Gesetz, Jan. 7, 2005, BGBl I at 
1970, hereinafter: “Equipment and Product Safety Act”).  

This Act governs the bringing into circulation and display of products. The Act also applies to 
the building and operation of installations subject to mandatory inspection which serve 
commercial or economic purposes which may endanger employees. Installations subject to 
mandatory inspection include piping under internal overpressure for flammable liquids and 
installations for the storage, filling and transportation of flammable liquids. The requirements 
of pertinent sections of the Act are summarised below.  

Section 14 Authorisation to Adopt Statutory Ordinances 

To protect employees and third parties from hazards arising from installations requiring 
mandatory inspections, the Federal Government is authorised to determine the following 
statutory ordinance: 

• That notification be given of the construction of such installations, their commissioning, 
the implementation of modifications to existing installations and that the notification be 
accompanied by the relevant documents; 

• That construction, operation and modifications to such installations be subject to 
permission from the governing authority;  

• That facilities meet the conditions for operation and maintenance and pass a type 
approval test;  

• That the facility itself, equipment, operations carried out and materials are state of the art;  

• That such installations be subject to pre-commissioning inspection, regular in-service 
inspections and inspections from the regulatory authorities. 

Regulations can be established in order to assign technical committees. The technical 
committee must advise the Federal Government or the competent Federal Ministry in 
technical matters. In addition to representatives of the Federal Authorities, Supreme State 
(‘Land’) authorities and the approved inspection bodies, representatives of employers, trade 
unions and statutory accident insurance bodies must also be appointed to the committees. 
Technical rules set out by the committees are published by the Federal Ministry of Economics 
and Technology.  

Permits granted to installations requiring mandatory inspections expire if the owner has not 
commenced construction of the installation within a period of two years from when the permit 
was issued, stops construction for two years or does not operate the installation for a period if 
three years. The period may be extended in exceptional circumstances upon approval from the 
permitting authority.  

 

Section 15 Powers of the Competent Authorities  
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The competent authorities may order the necessary measures for the implementation of 
obligations imposed by the statutory ordinance. It may also impose further measures needed in 
individual cases to mitigate hazards for employees or third party protection.  

The competent authority may order a facility to cease activity or even demolish an installation 
which has been constructed, operated or modified without the permission required by 
statutory ordinance according to Section 14 without inspection by an approved inspection 
body.  

The competent authority may prohibit operations at the installation concerned until the 
installation complies with an order under Section 14 or other relevant regulations.  

Section 16 Right of Access of the Officers of the Approved Inspection Body  

Owners and operators of installations subject to mandatory inspection are obliged to make the 
installations accessible on demand to the representatives of approved inspection bodies, to 
permit the inspection, to make available necessary labour and aids for inspection purposes and 
to provide all the necessary details and documents as required.  

Section 17 Performance of Inspection and Surveillance 

Inspections of facilities subject to mandatory inspection under the Act are carried out by 
approved inspection bodies. An approved inspection body is any inspection body named by 
the competent State Authority to the Federal Ministry of Economics and Technology as an 
inspection body for a certain area of work and published by the latter in the Bundesanzeiger 
(Federal Gazette). To qualify as an inspection body the organisation has to undergo an 
accreditation procedure demonstrating compliance with the following requirements: 

• Independence of the inspection body;  

• Availability of organisation structure required for an appropriately independent 
performance of tasks; 

• Adequate technical expertise, professional integrity and experience; 

• Existence of third party liability insurance; 

• Safeguarding of company or business secrets from unauthorised disclosure; 

• Compliance with the procedures laid down for the performance of inspections and the 
issue of certificates; 

• Collection and evaluation of the knowledge gained in the inspections and instruction of 
the personnel in a regular exchange of experience;  

• Collaboration of the approved inspection bodies to exchange knowledge gained in the 
context of the work where this can help prevent damage. 

Under the Act the State Government may also stipulate the following with respect to the 
obligations of inspection bodies: 

• To check the timely organisation of inspections including follow-up inspections relating 
to the rectification of deficiencies and notification of the competent authority in the case 
of non-compliance; 

• Guarantee a blanket provision of inspection services;  

• To create and maintain installation files;  

• To involve file-maintaining bodies in bearing the costs for the creation and management 
of installation files. 

The Equipment and Product Safety Act is implemented by numerous regulations, and 
depending on the circumstances, several of these may apply to equipment for storing 
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petroleum and LPG. The latter, in particular, is governed by the Fourteenth Regulation to the 
Equipment and Product Safety Act (Pressurised Equipment Regulation) 
(Druckgerateverordnung, Sept 27, 2002, BGBl I at 3777, as last amended by Gesetz, Jan. 9, 
2004, BGBI I at 2). 

In addition, relevant provisions may also be found in the Eleventh Regulation to the 
Equipment and Product Safety Act (Protection Against Explosion Regulation) 
(Explosionsschutzverordnung, December 12, 1996, BGBl I at 1914, as last amended by, 
January 9, 2004, BGBl I at 2).  This Regulation stipulates the requirements for equipment and 
protective systems intended for use in potentially explosive atmospheres. As such, it is 
pertinent to the petroleum industry.  

Another pertinent regulation is the Workplace Safety Regulation 
(Betriebssicherheitsverordnung, September 27, 2002, BGBI I at 3777, as last amended by 
Gesetz, January 9 2004, BGBl I at 2). The Workplace Safety Regulation contains provisions 
that apply to all equipment used in the workplace and these include licensing, labelling, and 
testing requirements. In addition, the Regulation contains special provisions for pressurised 
equipment and for environments that are at risk from explosions. 

These legal enactments that provide the safety rules for industrial production, workplace 
environments and consumer products do not contain a complete listing of all the safety 
requirements that are imposed on particular products or processes. Instead, these enactments 
often refer to specifications contained in European Union Directives and Regulations and also 
to best available technology and technical rules. A compilation of these rules is available on a 
subscription basis at http://www.umwelt-online.de/recht/index.htm, a website maintained by 
UWS Umweltmanagement GmbH (a private company). This database specialises in providing 
laws, regulations and rules relating to occupational safety, environmental protection, transport 
of hazardous materials and technology. 

The Seveso Directive (Seveso Directive was replaced by Council Directive 96/82/EC, so-
called Seveso II Directive) is enacted in German law through Zwölfte Verordnung zur 
Durchführung des Bundes-Immissionsschutzgesetzes, (Störfall-Verordnung - 12. BimSchV). 
This legislation is similar to the Irish Seveso Legislation.  

5.2 Relevant Standards and Guidance 
5.2.1 TRbF 40 Technical Rules for Combustible Liquids - Petrol Stations 

Gewerbeaufsicht Baden-Württemberg is the body responsible for publication of regulations 
and technical guidance in the areas of environmental protection, workplace safety and product 
safety for the State of Baden-Württemberg. Technical guidance document TRbF 40, Technical 
Rules for Combustible Liquids - Petrol Stations (Technische Regeln für brennbare 
Flüssigkeiten – Tankstellen) specifies guidance for petrol stations with respect to the 
following parameters: 

• Storage of fuels;  

• Delivery of fuels;  

• Flame arresting tank openings;  

• Delineation of potentially explosive atmospheres; 

• Avoidance of electrical sources of ignition; 

• Lightning protection;  

• Fire protection; 

• Marking, prohibition signs; 

• Operating instruction; 
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• Cleaning and maintenance;  

• Decommissioning;  

• Controls to be implemented by the operator of a petrol station e.g. provision of fire 
extinguishers, keeping fire exits clear, maintaining hardstanding surfaces, ensuring only 
permissible containers are filled with fuel.  

With regard to unsupervised self-service delivery, TRbF 40 requires that this must only take 
place from particular vending units. The definition of the appropriate vending unit is a 
delivery mechanism which delivers fuel after switching on by inserting money or by use of a 
key or other appropriate mechanism. The following requirements are also specified: 

• Vending units for the delivery of fuels of danger class A l, A II or B4 may be operated 
only in such a way that the conveyer system switches off 3 minutes after its engagement 
or after a delivery quantity of 90 litres;  

• Readable operating instructions are to be attached to the vending unit or safe operation of  
the vending unit must be ensured by ‘ergonomic prompting’; 

• Vending units must be sufficiently lit; 

• At service stations with exclusive or partial use of unsupervised self service vending 
units, the emergency call number of the operator must be made available. 

 
5.2.2 TRD 404 Technical Rules for Pressurised Gases 

Technical Rules for Pressurised Gases (Technische Regeln Druckgase) TRD 404 establishes 
technical guidance for the establishment and operation of LPG filling stations. Elements of 
this guidance document are summarised below.  

• Pumps may not be present within a potentially explosive atmosphere Zone 1 resulting 
from storage tanks; 

• Site layout must be such that vehicles can be refuelled outside the Zone 1 and 2 of fuel 
storage vessels; 

• A 1m distance should be maintained between a vehicle door and the dispensing pump;  

• Equipment must be adequately protected from vehicle impact using pump islands at least 
12 cm in height with lateral protection of at least 20 cm;  

• The equipment must be such that LPG can only be dispensed with full extension of the 
hose;  

• The electrical equipment of the LPG filling station must be easily reachable with 
emergency stop;  

• Persons dispensing LPG must be 18 or older. Dispensing does not need to be carried out 
by the service station attendant if the station is appropriately furnished for self-service.  

                                                      
4 Danger class A I – flash point under 21°C  
Danger class A II – flash point 21-55°C  
Danger class A III – flash point 55-100°C 
 
Fluids, that are miscible with water at 15°C and have a flash point less than 21°C, are assigned Danger Class B.    
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5.2.3 TRG 280 Technical Rules for Operation of Pressurised Gas Containers 

TRG 280 establishes Technical Rules for Operation of Pressurised Gas Containers. General 
requirements of the guidance are as follows: 

• Pressurised gas tanks may only be operated by trained persons;  

• Persons must be familiar with the: 

o operation of the pressurised gas containers;  

o dangers associated with pressurised gas containers; 

o appropriate measures to be taken in the event of an accident.   

• Pressurised gas containers must be operated in accordance with the intended operation. 
They must be operated in such a way that employees or third parties are not at risk;  

• Pressurised gas containers must be operated in such a way that they remain in good 
condition, that dangerous corrosion does not arise and they can withstand sudden 
external stresses;   

• In the case of fire, pressurised gas containers should be moved to a safe distance. If this 
is not possible, then the tanks should be sprayed with cooling water by suitable means 
from a protected position;   

• In the event of a fire, the fire-brigade is to be made aware of the presence of pressurised 
gas containers;  

• Pressurised gas containers, which were exposed to fire heat must be clearly marked 
accordingly and examined before further use.  

Transport requirements for pressurised gas containers are as follows:  

• Pressurised gas containers may only manually rolled by the suitable mechanism for doing 
so. Pressurised gas containers may not be thrown;  

• Lifting devices used must reliably prevent damage to gas containers or falling of 
containers; 

• Pressurised gas containers are to be stowed for transport in such a way that they cannot 
tilt, fall down or shift position; 

• Ventilation in vehicles must be adequate to ensure that a flammable atmosphere or 
atmosphere in which personnel cannot breath will not develop; and 

• Pressurised gas containers may not be transported with combustible loads e.g. wood 
chips or paper.  

Requirements for pressurised gas container warehouses are as follows: 
 

• Pressurised gas containers may not be stored:  

o in stairways, house and floor corridors, yards as well as passages;  

o at stairs of outdoor installations;  

o on emergency exit routes; 

o in garages; and  

o in work spaces;  

• For warehouses housing pressurised gas containers, at a minimum provision, a suitable 
fire extinguisher must be easily attainable. A fire-hydrant must be present in close 
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proximity to warehouses with more as 500 filled compressed gas bottles or more than 50 
filled barrels. These requirements are also fulfilled by the presence of a site fire brigade;  

• Potential ignition sources must be excluded from areas in which pressurised gas 
containers are stored; 

• Vehicles with combustion or electric motors may operate in protected areas around 
pressurised gas containers provided a flammable concentration of gas cannot occur in the 
area; 

• Explosion danger warnings are to be provided as necessary;  

• Areas for storing pressurised gas containers must be separated from adjacent areas by, at 
least, fire-retardant construction units;  

• The external walls of stockrooms must be fire-retardant; 

• The roofing must be sufficiently resistant against spreading fires and radiating heat;   

• The floor covering in stockrooms must flame retardant and offer a firm base to allow gas 
containers to stand;  

• Combustible materials e.g. combustible liquids, wood, wood chips, paper, hay, straw and 
rubber may not be stored with flammable gases. 

 



Department of Enterprise, Trade and Employment Review of Dangerous Acts 1972 and 1979 and Related Regulations
Review of Legislative Controls in Selected Other Countries

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_2_FINAL_REPORT.DOC 
  

Page 32 Arup Consulting Engineers
Rev A    18 July 2008

 

6. UNITED KINGDOM 
The UK has three distinct legal systems – English law which applies to England and Wales, 
Northern Irish Law which applies to Northern Ireland and Scots Law which applies to 
Scotland. English Law has been researched for the purpose of this report to exemplify typical 
legislation and practices governing petroleum and LPG storage and handling in the UK.  

General fire safety for petroleum and LPG storage and handling in England and Wales is 
delivered through compliance with the following legislation: 

• Petroleum (Consolidation) Act, 1928; 

• Petroleum (Transfer of Licences) Act, 1936; 

• Regulatory Reform (Fire Safety) Order, 2005 (the Order); 

• The Dangerous Substances and Explosive Atmospheres Regulations, 2002 (S.I. No. 2776 
of 2002); 

• Control of Major Accident Hazards (Amendment) Regulations, 2005. 

The Petroleum Spirit (Motor Vehicles etc) Regulations 1929 no longer apply to workplaces 
including petrol filling stations. The Regulations do apply to the domestic storage of petrol.  
The Petroleum Spirit (Plastic Containers) Regulations 1982, no longer apply to workplaces 
including petrol filling stations. The Regulations do apply to the domestic storage of petrol. 
The local fire and rescue authority is the petroleum licensing authority for that area in England 
and Wales. They undertake an assessment to determine the level of risk associated with each 
site. Each risk score is determined based on various safety requirements e.g. throughput, 
location, equipment, management etc. which can be obtained from the relevant standards and 
codes of practice (refer to Section 6.7). A prioritised inspection regime is then implemented 
by the authority according to the level of risk associated with the site. 

6.1 Petroleum Consolidation Act, 1928 
The Petroleum (Consolidation) Act, 1928, as amended by the Dangerous Goods and 
Explosive Atmospheres Regulations, 2002 (refer to Section 6.4) requires anyone who operates 
a service station to hold a valid petroleum licence issued by the local petroleum licensing 
authority (currently the fire and rescue authority for that area). The petroleum licensing 
authority may attach conditions e.g. storage, maintenance, dispensing to any such licence to 
provide for the safe handling of petroleum at the site. The licence is required to be renewed at 
regular intervals and is required for dispensing petroleum at both retail and non-retail sites.  

6.2 Petroleum (Transfer of Licences) Act, 1936 
This Act provides for the transfer of licences granted by a local authority under the Petroleum 
(Consolidation) Act, 1928.  According to the Act, the licence is valid for the storage of 
petroleum by the transferee from the date on which it was transferred. It shall also cease to 
authorise the storage of petroleum from any other person on that date. The Act also makes a 
requirement for a transfer fee which is payable to the local authority or secretary of state.  

6.3 Regulatory Reform (Fire Safety) Order, 2005 
The Order defines a responsible person as “in relation to a workplace, the employer, if the 
workplace is to any extent under his control the person who has control of the premises (as 
occupier or otherwise) in connection with the carrying on by him of a trade, business or other 
undertaking (for profit or not) or the owner, where the person in control of the premises does 
not have control in connection with the carrying on by that person of a trade, business or 
other undertaking”.  
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The Order defines a dangerous substance as “a substance or preparation which meets the 
criteria in the approved classification and labelling guide for classification as a substance or 
preparation which is explosive, oxidising, extremely flammable, highly flammable or 
flammable, whether or not that substance or preparation is classified under the CHIP 
Regulations, a substance or preparation which because of its physico-chemical or chemical 
properties and the way it is used or is present in or on premises creates a risk; and any dust, 
whether in the form of solid particles or fibrous materials or otherwise, which can form an 
explosive mixture with air or an explosive atmosphere”. 

The Order places a duty on the responsible person to undertake the relevant fire precautions to 
ensure the safety of himself and his employees and to conduct a risk assessment of the 
premises to establish the risk posed by the presence of dangerous substances. The information 
to be contained in the risk assessment is detailed below: 

(a) the hazardous properties of the substance; 

(b) safety data provided by the supplier; 

(c) circumstances of the work; 

(d) activities which are likely to give rise to high risk; 

(e) the effect of measures which have been taken or will be taken; 

(f) the likelihood of occurrence of an explosive atmosphere; 

(g) the likelihood of ignition sources being present; 

(h) the scale of anticipated effects; 

(i) any area which may be connected via openings, to an explosive atmosphere; 

(j) any additional safety information needed to complete the risk assessment. 

The risk assessment must be updated and reviewed where there is reason to suspect that it is 
no longer valid or if there have been significant changes to the matters to which it relates. In 
addition, no work activity involving dangerous substances may commence until the risk 
assessment is complete. The Order also requires the implementation of preventative or 
protective measures on the basis of the principles of prevention and the reduction or 
elimination of risk where practicable. The responsible person is obliged to have arrangements 
in place for the effective planning, organisation, control, monitoring and review of protective 
and preventative measures. He/she must eliminate or reduce the risk associated with a 
dangerous substance as far as is reasonably practicable. Where the risk cannot be eliminated 
he/she must control the risk and mitigate the effects of the risk.  

Each facility where dangerous substances are handled or stored must have appropriate fire 
fighting equipment, fire detectors and alarms. All fire fighting equipment should be easily 
accessible and simple to use. A competent person to implement fire fighting measures must 
also be nominated. That person must be trained in the use of the equipment and the specific 
hazards associated with the facility. The responsible person must also ensure that emergency 
routes and exits are kept clear at all times, that emergency procedures are established in the 
event of serious danger and that suitable warning systems and alarms are in place to enable an 
effective response. Appropriate safety training and comprehensive safety information must 
also be provided to all employees. The responsible person is also obliged to establish and give 
effect to appropriate procedures, including safety drills, to be followed in the event of serious 
danger. A sufficient number of competent people must also be nominated to ensure that these 
procedures may be followed through. Procedures must also be in place to ensure no person 
may gain access to a restricted area unless he or she has been appropriately trained or 
inducted.  

Additional emergency measures required under the Order include the following: 



Department of Enterprise, Trade and Employment Review of Dangerous Acts 1972 and 1979 and Related Regulations
Review of Legislative Controls in Selected Other Countries

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_2_FINAL_REPORT.DOC 
  

Page 34 Arup Consulting Engineers
Rev A    18 July 2008

 

• Identification of relevant work hazards; 

• Identification of specific hazards likely to arise in the event of an accident; 

• Activation of suitable warning or communication systems to enable appropriate response; 

• Activation of visual or audible warnings before explosion conditions have been reached; 

• Provision of escape facilities. 

All of the above information must be made available to the emergency services and at the 
facility.  

The employees of a facility where dangerous substances are present are obliged to co-operate 
with any duties or requirements imposed by the employer and to inform the employer of any 
risks associated with a work situation which are considered a serious risk. 

The enforcing authority for industrial, retail and commercial premises (including service 
stations) in the UK is the fire and rescue authority for that area. An enforcing inspector is 
permitted to undertake inspections, make inquiries, request records and take samples from a 
facility where dangerous substances are present. The enforcing authority may serve an 
“alterations notice” to the responsible person if he considers the premises to pose a significant 
risk. This notice must detail the particular items the inspector considers poses a serious risk. 
The responsible person must provide the enforcing authority with a revised risk assessment 
and a summary of the changes he/she proposes to make before undertaking the changes. In the 
event of the responsible person not undertaking the recommendations presented in the 
alterations notice, the enforcing authority may then issue an “enforcement notice” which can 
require the person to undertake all recommendations the enforcing authority considers 
necessary within 28 days of the notice being issued. The enforcing authority may withdraw 
the notice or extend the period specified in the notice if they consider it necessary. If the 
enforcing authority considers a facility to pose a significant risk to persons or the environment 
they may issue a “prohibition notice”. A prohibition notice may prohibit or restrict activities 
with immediate effect. The prohibition notice must specify the matter which the enforcing 
authority considers will give rise to a significant risk. It may also include directions to be 
taken to remedy the matter. 

Part 4 of the Order states that a person on whom an alterations notice, an enforcement notice, 
a prohibition notice or a notice given by the fire and rescue authority is served may, within 21 
days from the day on which the notice is served, appeal to the magistrates’ court. A person 
aggrieved by an order made by a magistrates' court on determining a complaint may then 
appeal to the Crown Court. The secretary of state may also settle disputes where the enforcing 
authority and the responsible person cannot agree on the measures which are necessary to 
remedy the failure 

6.4 The Dangerous Substances and Explosive Atmospheres Regulations, 
2002 
The Dangerous Substances and Explosive Atmospheres Regulations, 2002 (DSEAR) 
implement Council Directive 98/24/EC on the protection of the health and safety of workers 
from the risks related to chemical agents at work and apply to employers and the self-
employed at facilities where a dangerous substance or explosive atmosphere is likely to be 
present. DSEAR places various obligations on employers to undertake measures to eliminate 
or reduce the risk at the facility.  

A dangerous substance is defined in the regulations as “a substance or preparation which 
meets the criteria in the approved classification and labelling guide for classification as a 
substance or preparation which is explosive, oxidising, extremely flammable, highly 
flammable or flammable, whether or not that substance or preparation is classified under the 
CHIP Regulations; a substance or preparation which because of its physico-chemical or 
chemical properties and the way it is used or is present at the workplace creates a risk, or any 



Department of Enterprise, Trade and Employment Review of Dangerous Acts 1972 and 1979 and Related Regulations
Review of Legislative Controls in Selected Other Countries

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\APPENDIX_2_FINAL_REPORT.DOC 
  

Page 35 Arup Consulting Engineers
Rev A    18 July 2008

 

dust, whether in the form of solid particles or fibrous materials or otherwise, which can form 
an explosive mixture with air or an explosive atmosphere” 

An explosive atmosphere is defined as “a mixture, under atmospheric conditions, of air and 
one or more dangerous substances in the form of gases, vapours, mists or dusts in which, after 
ignition has occurred, combustion spreads to the entire unburned mixture”. 

DSEAR requires each employer to carry out a risk assessment of the facility. The risk 
assessment must include the same detail prescribed in the Regulatory Reform (Fire Safety) 
Order, 2005 (refer to Section 6.3). The risk assessment must also be maintained by the 
employer and amended and updated as required.  

In addition to the requirements of the Regulatory Reform (Fire Safety) Order, 2005, DSEAR 
requires the employer to classify any areas where an explosive atmosphere may occur 
according to the zoning classifications provided in Schedule 2 i.e. according to the frequency 
and duration of an occurrence of an explosive atmosphere. Any employer at a facility likely to 
store or handle a dangerous substance is also obliged to provide the appropriate equipment for 
each classified zone in accordance with the requirements set out in the Equipment and 
Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulations, 1996 
(S.I. No. 192 of 1996).  The employer must also ensure that overall explosion safety is 
verified by a person competent in the field of explosion protection.  

DSEAR also prescribes the same arrangements to deal with accidents, incidents and 
emergencies as the Regulatory Reform (Fire Safety) Order i.e. appropriate emergency 
procedures, provision of information on emergency arrangements, suitable warning and 
communication systems, visual or audible warnings for employees to alert them of an 
explosive atmosphere, provision of escape facilities. The employer must also ensure that 
employees are provided with the following: 

(a) Suitable and sufficient information, instruction and training on the appropriate precautions 
and actions to be taken by the employee in order to safeguard himself and other 
employees at the workplace; 

(b) The details of any such substance including: 

(i) The name of the dangerous substance and the risk which it presents; 

(ii) Access to any relevant safety data sheet; 

(iii) Legislative provisions which concern the hazardous properties of the dangerous 
 substance.  

(c) The significant findings of the risk assessment. 

Enforcement of DSEAR was the obligation of the petroleum licensing authorities in the case 
of retail and non-retail service stations and the Health and Safety Executive or Local 
Authorities in the case of industrial premises. However, the Regulatory Reform (Fire Safety) 
Order, 2005 has amended this to allow for the enforcement of all retail, commercial and 
industrial premises by the local fire and rescue authority.  

6.5 Control of Major Accident Hazards Regulations (COMAH), 1999 
The COMAH Regulations and associated amendments (2005) implement Directive 96/82/EC 
and 2003/105/EC on the Control of Major Accident Hazards (the Seveso Directive) in the UK. 
Similarly to the Irish Seveso Regulations they prescribe the requirements for facilities where 
dangerous substances are present above the threshold quantities outlined in Schedule 1. The 
Regulations require the operator to take all measures necessary to prevent major accidents and 
to limit their consequences.  

A dangerous substance is defined in this regulation as “a substance, mixture or preparation 
listed in column 1 of Part 2 of Schedule 1 or within a category specified in column 1 of Part 3 
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of Schedule 1”. Part 2 Schedule 1 of the regulation contains a list of named dangerous 
substances. Part 3 of Schedule 1 contains a list of categories of dangerous substances.    

The regulations place obligations on “operators” of facilities where dangerous substances 
exist. According to the regulation  “any reference in these Regulations to an operator is a 
reference to a person who is in control of the operation of an establishment or installation (or 
in relation to an establishment or installation which is to be constructed or operated, the 
person who proposes to control its operation or, if that person is not known, the person who in 
the course of a trade, business or other undertaking carried on by him has commissioned its 
design and construction); and any duty imposed by these Regulations on him shall extend only 
in relation to that establishment or installation”. 

According to the Regulations, the operator of a lower tier site i.e. a site operating below the 
threshold quantities outlined in Column 2 of Schedule 1 Part 2 and Part 3, is obliged to notify 
the competent authority (Health and Safety Executive and the Environment Agency) of the 
facility. The items to be included in the notification are: 

(a) the name and address of the operator; 

(b) the address of the establishment concerned; 

(c) the name or position of the person in charge of the establishment; 

(d) information sufficient to identify the dangerous substances or category of dangerous 
substances present; 

(e) the quantity and physical form of the dangerous substances present; 

(f) a description of the activity or proposed activity at the installation; 

(g) details of the elements of the immediate environment liable to cause a major accident or to 
aggravate the consequences of a major accident. 

Every operator is also required to prepare a major accident prevention policy document 
detailing the operator’s overall aims and how he ensures a high level of protection for 
personnel and the environment. The MAPP must address issues relating to the safety 
management system. These details are given in Schedule 2 of the Regulations as: 

(a) organisation and personnel;  

(b) identification and evaluation of major hazards;  

(c) operational control;  

(d) management of change;  

(e) planning for emergencies;  

(f) monitoring performance; 

(g) audit and review.  

Any operator of a top-tier site i.e. a facility storing above the threshold quantities specified in 
Column 3 of Schedule 1 Part 2 and Part 3 of the regulations must also prepare a safety report 
for the facility demonstrating that a safety management system has been implemented, that an 
inventory of the dangerous substances has been prepared and that a risk analysis has been 
conducted. The contents of the safety report must include the following: 

(a) information on the management system and on the organisation of the establishment with 
a view to major accident prevention; 

(b) presentation of the environment of the establishment: 
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(i) description of the site and its environment including the geographical location, 
meteorological, geographical, hydrographic conditions and, if necessary, its 
history; 

(ii) identification of installations and other activities of the establishment which 
could present a major accident hazard; 

(iii) description of areas where a major accident may occur. 

(c) description of the installation including the main activities, processes and dangerous 
substances present; 

(d) identification and accidental risks analysis and prevention methods; 

(e) measures of protection and intervention to limit the consequences of an accident. 

Top-tier sites must also prepare and test an on-site emergency plan. This emergency plan must 
include the following details:   

(a) names or positions of persons authorised to set emergency procedures in motion and the 
person in charge of and co-ordinating on-site mitigation; 

(b) name or position of the person with responsibility for liaising with the local authority 
responsible for preparing the off-site emergency plan; 

(c) for foreseeable conditions or events which could be significant in bringing about a major 
accident, a description of the action which should be taken to control the conditions or 
events and to limit their consequences, including a description of the safety equipment and 
the resources available; 

(d) arrangements for limiting the risks to persons on site including how warnings are to be 
given and the actions persons are expected to take on receipt of a warning; 

(e) arrangements for providing early warning of the incident to the local authority responsible 
for setting the off-site emergency plan in motion, the type of information which should be 
contained in an initial warning and the arrangements for the provision of more detailed 
information as it becomes available; 

(f) arrangements for training staff in the duties they will be expected to perform, and where 
necessary co-ordinating this with the emergency services; 

(g) Arrangements for providing assistance with off-site mitigation. 

In England and Wales the competent authority are the Health and Safety Executive and the 
Environment Agency. In Scotland the Health and Safety Executive and the Scottish 
Environment Protection Agency undertake this role. The obligations of the competent 
authority are to review the safety report and communicate the conclusions of its examination 
to the operator; to prohibit the operation of an establishment if they consider that the measures 
for prevention of major accidents are deficient and to provide an adequate system of 
inspection of establishments.  

The main effect of the COMAH (Amendment) Regulations (2005) was to broaden the scope 
of the Regulations to include the following:  

• The addition of new named substances; 

• Changes to some existing named substances and categories of substance and to qualifying 
quantities;  

• Changes to the aggregation rule; 

• A broadening of scope at mines quarries, boreholes and landfill sites.  
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6.6 The Control of Pollution (Oil Storage) (England) Regulations, 2001 
These Regulations apply to the storage of oil on any premises with the exception of the 
following: 

(a) if the oil is waste oil within the meaning of regulation 1(3) of the Waste Management 
Licensing Regulations 1994; 

(b) in any container which is situated in a building or wholly underground; 

(c) in any container with a storage capacity of 200 litres or less; 

(d) on any premises used   

(i) mainly as a private dwelling if the storage capacity of the container in which it is 
stored is 3500 litres or less; 

(ii) for refining oil; or 

(iii) for the onward distribution of oil to other places; or 

(e) on any farm if the oil is for use in connection with agriculture within the meaning of the 
Agriculture Act 1947. 

Oil is defined in the regulations as “any kind of oil including petrol”. 

According to the Regulations, any container used to store oil must be situated within a 
secondary containment system which satisfies the following criteria: 

(a) it must have a capacity of not less than 110% of the largest container's storage capacity or 
25% of the aggregate storage capacity of all containers, whichever is the greater; 

(b) it must be positioned or protected from external impact; 

(c) it must be impermeable to water; 

(d) there must be no drainage valves, pipes or any other equipment penetrating the base and 
walls; 

(e) if any pipe does penetrate its base or any of its walls, the pipe must be adequately sealed 
to prevent oil escaping from the system. 

The Regulations prescribe the requirements for fixed tanks as follows: 

(a)  any sight gauge must be properly supported and fitted with a valve which is automatically 
closed when not in use; 

(b) any fill pipe, draw off pipe or overflow pipe must be positioned or protected from external 
impact; 

(c)  all above ground tanks must be properly supported; 

(d) all underground tanks must: 

(i) not have mechanical joints, except at a place which is accessible for 
inspection; 

(ii) be adequately protected from physical damage; 

(iii) have an appropriate leak detection system; 

(iv) if fitted with a leak detection system which is used continuously, the device 
must be maintained in good working order and tested regularly; 

(v) if not fitted with a leak detection system, it must be tested for leaks before it 
is first used and further tests for leaks must be undertaken, in the case of 
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pipes which have mechanical joints, at least once every 5 years or, in other 
cases, at least once every 10 years; 

(vi) be adequately protected against corrosion. 

(e) the tank must be fitted with an automatic overfill prevention device if the filling operation 
is controlled from an area where observation is not possible; 

(f) where oil from the tank is delivered through a flexible pipe which is permanently attached 
to the container: 

(i) the pipe must be fitted with a tap or valve at the delivery end which closes 
automatically when not in use; 

(ii) the tap or valve must not be capable of being fixed in the open position 
unless the pipe is fitted with an automatic shut off device; 

(iii) the pipe must be secured and locked shut when not in use and must be 
equipped with a drip tray or the pipe must: 

i. have a lockable valve where it leaves the container which is locked shut 
when not in use; 

ii. be kept within the secondary containment system when not in use. 

(g) any pump must be: 

(i) fitted with a non-return valve in its feed line; 

(ii) positioned or protected from external impact; and 

(iii) protected from unauthorised use. 

(h) any permanent vent pipe, tap or valve through which oil can be discharged from the tank 
to the open must satisfy the following requirements: 

(i) it must be situated within the secondary containment system; 

(ii) it must be arranged so as to discharge the oil vertically downwards; and 

(iii) in the case of a tap or valve, it must be locked shut when not in use. 

6.7 Relevant Standards and Guidance 
There are a number of guidance documents, standards and approved Codes of Practice 
available in the UK to assist operators in the safe design, construction, modification, 
commissioning and operation of facilities storing and handling petroleum and LPG and to 
assist local fire and rescue authorities design their risk assessments. They include: 

• Design, Construction, Modification, Maintenance and Decommissioning of Filling 
Stations. The Association for Petroleum and Explosives Administration (APEA) and 
Energy Institute, 2005;  

• Dispensing Petrol. Assessing and Controlling the Risk of Fire and Explosion at Sites 
where Petrol is Stored and Dispensed as a Fuel HSG146. HSE Books, 1996; 

• Unloading Petrol from Road Tankers. Approved Code of Practice and guidance L133. 
HSE Books, 2003; 

• Safe Use and Handling of Flammable Liquids HSG140. HSE Books, 1996; 

• The Storage of Flammable Liquids in Tanks  HSG176. HSE Books, 1998;  

• Dangerous Substances and Explosive Atmospheres. Dangerous Substances and Explosive 
Atmospheres Regulations 2002. Approved Code of Practice and guidance L138. HSE 
Books, 2003;  
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• Design of Plant, Equipment and Workplaces. Dangerous Substances and Explosives 
Atmospheres Regulations 2002. Approved code of Practice and Guidance L134. HSE 
Books, 2003;  

• Storage of Dangerous Substances. Dangerous Substances and Explosive Atmospheres 
Regulations 2002. Approved Code of Practice and guidance L135. HSE Books, 2003;  

• Control and Mitigation Measures. Dangerous Substances and Explosive Atmospheres 
Regulations 2002. Approved Code of Practice and guidance L136. HSE Books, 2003;  

• Code of Practice 1. Bulk LPG Storage at Fixed Installations Part 1: Design, Installation 
and Operation of Vessels Located above Ground. LP Gas Association; 

• Code of Practice 7. Storage of Full and Empty LPG Cylinders and Cartridges. LP Gas 
Association; 

• Petrol Filling Stations - Dispensing Control Measures LAC number 65/59a, 2005. 

It is not mandatory to follow these guidance documents and codes of practice, however the 
fire and rescue authorities often consider them best practice and by following them, the 
operator of a facility will normally be doing enough to comply with relevant legislation.  

A number of investigative reports have also been published by the Buncefield Major Incident 
Investigations Board following the explosions and fires at Buncefield Oil Storage and 
Transfer Depot at Hemel Hempstead in December 2005. In addition, the Buncefield Standards 
Task Group has published “Safety and Environmental Standards for Fuel Storage Sites” 
(2007). The purpose of this report is to specify minimum standards of control expected at 
establishments where large quantities of petroleum or other substances capable of producing 
flammable vapours are stored.  

The introduction of biofuels has also prompted the publication of the new APEA guidance 
document “APEA/IP Guidance on Storage and Dispensing of High Blend Ethanol Fuels 
including E85 at Filling Stations”. This document is intended for inclusion in the APEA/IP 
guidance document “Design, Construction, Modification, Maintenance and Decommissioning 
of Filling Stations” when republished. The storage of high blend ethanol fuels requires a 
petroleum license under the Petroleum (Consolidation) Act 1928 (Petroleum Mixtures Order 
1929).  Currently, only one station in the UK is approved for the storage of biofuels.  
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7. USA 
The Supremacy Clause, Article VI of the United States Constitution, provides for the 
establishment of federal law and treaties. Federal law empowers Congress to enact statutes. 
Almost all statutes have been codified in the United States Code. Many statutes give executive 
branch agencies the power to create regulations, which are published in the Federal Register 
and codified into the Code of Federal Regulations. Each American state also has its own State 
constitutions and governments. They retain complete power to create laws governing anything 
not pre-empted by the federal Constitution or international treaties. At a local level, each state 
may delegate lawmaking powers to townships, agencies, cities, counties and special districts.  

The State of Massachusetts was chosen for the purpose of this report in order to illustrate 
typical legislative controls governing LPG and petroleum storage and handling in the U.S.  

The State of Massachusetts covers an area of approximately 27,336km2 and has a population 
of approximately 6.4 million.  Most of the population lives in the Boston metropolitan area. 
The eastern half of the state is predominantly urban and suburban.  

The following legislation was consulted for the purpose of this report: 

• The General Laws of Massachusetts (MGL);  

• The Code of Massachusetts Regulation. 

7.1 The General Laws of Massachusetts 
The general laws governing fire prevention are set out in Chapter 148 of the MGL. The laws 
state that a Department of Fire Services must be set up within the Executive Office of Public 
Safety.  The Department of Fire Services (the Department) is under the supervision and 
control of the State Fire Marshal. The Department must appoint a Board of Fire Prevention 
Regulations (the Board) who are responsible for the making of rules and regulations 
governing storage, use, sale, transportation and handling of crude petroleum and any of its 
products. The Board is made up of the following 14 members: 

1) State fire marshal; 

2) Head of a fire department from a community with a population of <25,000; 

3) Head of a fire department from a community with a population between 25,000 and 
50,000; 

4) Head of a fire department from a community with a population > 50,000; 

5) A member of the Massachusetts Fire Prevention Association; 

6) A registered professional fire protection engineer; 

7) A registered professional chemical engineer; 

8) A registered professional electrical engineer; 

9) A registered professional mechanical engineer; 

10) A person representative of the public; 

11) A graduate chemist with fire testing experience; 

12) An inspector of wires who holds an electrician’s licence; 

13) A representative of a national, regional or state association of the blasting industry; 

14) An electrical contractor who has held a master electrician’s licence. 
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The Board may prescribe the location, materials and construction of buildings for storage and 
handling of crude petroleum and any of its products. The MGL also states that any regulations 
made should require that the quantity and location of petroleum be reported to the 
Department. Cities and towns within the Commonwealth of Massachusetts are permitted to 
prepare their own by-laws relative to the above but must submit them to the Board for 
approval.  

The head of the fire department where a fire or explosion has occurred is responsible for 
investigating the cause and circumstances of the fire or explosion. If he is unable to determine 
the cause, he must notify the marshal. The marshal must maintain a record of all fires or 
explosions occurring in the commonwealth, with the results of investigations, and records. 
This must be available for public inspection. 

The licensing procedure for crude petroleum or any of its products described in the MGL, 
states that no building or structure may be used for storage or sale of petroleum and its 
products unless the local licensing authority has granted a license to the applicant. The 
licensing authority in Massachusetts may be any one of the following: 

(a) the board of street commissioners; 

(b) the city council; 

(c) the Board of Aldermen (governing body/city council); 

(d) the Board of Selectmen (the executive arm of town government. The board typically 
consists of three to five members). 

A license may be granted after a public hearing which the applicant is obliged to publish 
details of in a local newspaper 7 days prior to the hearing and by post to all land owners 
adjoining the land. Currently, the licensing of crude petroleum or any of its products in 
Massachusetts is undertaken by the municipal licensing authority. Inspections are carried out 
by the municipal fire department, and on some occasions, the State Fire Marshal.  The 
regulations do provide for small quantities of flammable substances to be kept for domestic 
use without a license.   

The marshal or head of department may direct that appropriate measures are taken to ensure 
public safety in the event of a fire or explosion hazard at the facility. Any such measures must 
be taken at the expense of the owner. Any building or structure used for storing or handling 
petroleum and its products are subject to all regulations prescribed by the Board for the 
protection against fire and explosion hazards. The fire marshal is responsible for studying all 
matters relating to fire hazard and prevention, for hearing complaints and for advising the 
Board on improvements to laws relating to fire departments, construction of buildings, and 
licensing of trades with an associated fire hazard.   

The licensee is obliged to eliminate all hazardous conditions at the site within 3 weeks of 
cessation of activity at the site. If he fails to do so, the local licensing authority may organise 
for appropriate decommissioning of the site at the expense of the owner. 

Unmanned stations are not permitted in the State of Massachusetts. 

7.2 Code of Massachusetts Regulations 
The MGL provides for the publication of the Code of Massachusetts Regulations (CMR). 
Chapter 148 of the MGL states that the Board must provide regulations for the preparation of 
a particular comprehensive Fire Safety Code within the CMR. The pertinent sections of the 
CMR governing petroleum and LPG storage and handling are: 

• 248 CMR Rules and Regulations Governing Plumbers and Gas Fitters; 

• 527 CMR Board of Fire Prevention Regulations. 
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7.2.1 248 CMR Rules and Regulations Governing Plumbers and Gas Fitters 

Chapter 4.00 of 248 CMR governs the Board’s adoption of the ANSI Z223.1-2002 NFPA-54-
2002 National Fuel Gas Code 2002 Edition and  NFPA 58 Liquefied Petroleum Gas Code 
2001 Edition, 248 CMR 7.00 Massachusetts Code for Gas Utilization Equipment in Large 
Boilers and the modifications of 248 CMR 4.00 and 248 CMR 5.00 which comprise the 
Massachusetts Fuel and Gas Code. Generally any modifications made to the NFPA Standards 
made in the CMR take precedence if there is any conflict between the Standards and the 
CMR.  

7.2.2 527 CMR Board of Fire Prevention Regulations 

The purpose of 527 CMR is to prescribe minimum requirements and controls to protect 
property and public welfare from fire and explosion hazards associated with the storage, 
handling or use of dangerous substances and materials. The following Chapters of 527 
CMR are particularly pertinent in the context of petroleum and LPG storage and handling: 

(a) 527 CMR 1.00 Administration and Enforcement; 

(b) 527 CMR 5.00 Operation and Maintenance of Buildings or Other Structures Used as 
Garages, Service Stations and the Related Storage, Keeping and Use of Gasoline or Other 
Motor Fuel; 

(c) 527 CMR 6.00 LPG Containers and Systems; 

(d) 527 CMR 8.00 Transportation of Flammable and Combustible Liquids; 

(e) 527 CMR 9.00 Tanks and Containers; 

(f) 527 CMR 10.00 Fire Prevention, General Provisions; 

(g) 527 CMR 14.00 Flammable and Combustible Liquids, Flammable Solids or Flammable 
Gases; 

(h) 527 CMR 15.00 Keeping, Handling and Transportation of Flammable and Combustible 
Liquids, and the Disposition of Crude Petroleum or any of its Products in Harbours or 
other Waters of the Commonwealth; 

(i) 527 CMR 18.00 Flammable Liquids in Bulk Plant Loading and Unloading Facilities. 

The content of each chapter is summarised below. 

7.2.2.1 527 CMR 1.00 Administration and Enforcement 

According to this chapter, it is the responsibility of the Marshal or head of the fire department 
to enforce the provisions of the code. As part of this duty he may enter a premises, investigate 
the cause and circumstances of every fire and explosion, keep records of all fires and 
explosions, grant permits and conduct inspections as required under MGL 148, approve plans, 
revoke permits, order the elimination of dangerous or hazardous conditions and order 
evacuations. He may also inform other authorities or other delegates within the jurisdiction of 
facilities he considers unsafe.     

7.2.2.2 527 CMR 5.00 Operation and Maintenance of Buildings or Other Structures Used as 
Garages, Service Stations and the Related Storage, Keeping and Use of Gasoline or 
Other Motor Fuel 

527 CMR 5:00 applies to all service stations where flammable and combustible fuels are 
stored and dispensed to motor vehicles, and all buildings and structures used for the storage, 
parking or servicing of motor vehicles. 

According to this chapter, aboveground tanks, at a bulk plant, must not be connected by 
piping to a service station. Apparatus for dispensing Class I fluids into fuel tanks of vehicles 
of the public is not permitted at a bulk plant unless separated by a fence or similar barrier from 
the area in which bulk operations are conducted. In addition, Class I fluids must not be stored 
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or handled within a building having a basement or pit into which flammable vapours can 
travel, unless this area is provided with ventilation. 

All underground storage facilities must be installed and monitored for the prevention and 
detection of leakages. This chapter also describes the measures to be taken in the event that an 
unexplained loss in inventory occurs. In general, records must be first checked. If there is no 
discrepancy in the records, readily accessible equipment must be checked. If equipment 
checks show no defect piping systems must then be checked. The final step is a storage tank 
check which may or may not involve excavation. At this point the fire marshal must have been 
notified of the loss. It is the responsibility of the owner and operator to remedy any defects 
and restore all equipment to its original state.   

The owner and operator must also conduct an inventory verification program on a scheduled 
basis, at least once every year. 

Dispensing devices must not be installed inside a building or less than ten feet from the 
outside of a building unless specifically approved by the head of the fire department. At public 
garages, fuel dispensing areas must be located on the level nearest grade. A clearly identified 
and easily accessible switch or circuit breaker must also be provided at a location remote from 
pumping devices to shut off the power to all pumping devices in the event of an emergency. 

According to this chapter, self service facilities are permitted provided the following 
conditions are applied: 

(a) the service station is under the control of the owner, operator, or authorized employee who 
shall be on duty at all times while motor fuel is being sold or dispensed; 

(b) the motor fuel is dispensed only by a competent licensed driver or in the absence of a 
licensed driver by the service station attendant;  

(c) the controlling mechanism console providing power to the pump motor is in constant 
attendance by the owner, operator or authorized employee while motor fuel is being 
dispensed and is properly protected against physical damage from motor vehicles;  

(d) dispensing systems for which plans have been submitted subsequent to June 20, 1975, 
must be equipped with an overhead fixed fire extinguishing system of a type approved by 
the Marshal, details of which shall be included with plans submitted to the Marshal for 
approval.  

The use of automatic credit card reading devices as a means of payment at the pump island are 
also permitted provided that:  

(a) each sale is individually authorized by the self-serve attendant;  

(b) the automatic credit card reading device is not used as physical authorization for the 
dispensing of motor fuel; and  

(c) the automatic credit card reading devices are included on plans submitted to and approved 
by the Marshal 

7.2.2.3 527 CMR 6.00 LPG Containers and Systems 

This chapter applies to the design, construction, location, installation and operation of LPG 
systems. According to this chapter the marshal or head of the fire department is obliged to 
approve all LPG installations. Approved installations will then be granted a permit. Approval 
of LPG equipment and appliances is based on compliance with accepted principles or 
recognised engineering practices. The marshal may order the responsible person to meet 
additional requirements if unusual circumstances exist. The NFPA 58 Standards (refer to 
Section 7.2.1) are adopted as safety standards under this chapter.  
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7.2.2.4 527 CMR 8.00 Transportation of Flammable and Combustible Liquids 

According to this chapter a permit to transport flammable or combustible liquids must be 
obtained from the marshal. Each permit must be renewed every 2 years. Each cargo tank 
transporting flammable or combustible liquids must also be marked with a United Nations 
(UN) hazardous material identification number. Cargo tanks must have suitable static 
protection and must be equipped with one or more fire extinguishers. This chapter also sets 
out requirements for auxiliary internal combustion engines, electrical generators and motors. 
The regulations also place obligations on the driver, operator or attendant of a tanker to bond 
the tank when filling and to ensure ullage of at least 1%. He must also be trained in the proper 
method of loading and unloading the vehicle. The head of the fire department may limit the 
quantity of flammable or combustible liquid to be stored overnight within a cargo tank, 
portable tank or transfer tank.       

7.2.2.5 527 CMR 9.00 Tanks and Containers 

527 CMR 9.00 applies to the design, construction, installation, testing and maintenance of 
tanks and containers storing hazardous substances.  

Aboveground storage tanks for storage of flammable liquids must meet the requirements of 
UL-142, Standards for Safety, Steel Aboveground Tanks for Flammable and Combustible 
Liquids. For the aboveground storage of Class I liquids at facilities other than motor fuel 
dispensing facilities, local fire departments may accept the installation practices outlined in 
NFPA 30: Flammable and Combustible Liquids Code, 2000. An aboveground tank storing 
greater than 10,000 gallons of combustible material may only be constructed after a permit has 
been granted by the fire marshal.  

The chapter also states that physical barriers must be erected if the tanks are exposed to 
vehicular impact.  Tanks storing Class I liquids at an individual site are limited to a maximum 
individual capacity of 10,000 gallons and an aggregate capacity of 40,000 gallons. In addition, 
tanks must be located at least:  

(a) 15 m from the nearest important building on the same property;  

(b) 15 m from any fuel dispenser;  

(c) 15 m from the nearest side of a public way;  

(d) 30 m from any property line that is or may be built upon, including the opposite side of a 
public way.  

According to this chapter, all underground tanks must be designed and built in accordance 
with approved engineering standards for the materials of construction being used. All new and 
replacement tank installations must be equipped with an overfill prevention device. No new or 
replacement tank or piping may be installed, whether as part of a new or existing storage 
facility, unless the owner has given notice of its installation to the head of the fire department. 
Every new or replacement tank and its piping must be tested separately, at the owner's 
expense, prior to being buried. Steel tanks completely underground must be covered with a 
minimum of two feet of earth or be covered with not less than one foot of earth and a slab of 
reinforced concrete not less than four inches thick. Leak detection must also be incorporated 
into each tank. Underground storage tanks subject to corrosion must be provided with a 
properly engineered and installed cathodic protection system capable of providing continuous 
protection to the metal components.  Each storage tank must also be provided with a filler pipe 
and a vent pipe.  

7.2.2.6 527 CMR 10.00 Fire Prevention, General Provisions 

According to this chapter any building or premises where the head of the fire department 
considers it necessary to be provided with a fire extinguisher must do so in accordance with 
NFPA 10.  No object must obstruct access or egress from a building. The storage of 
flammable or combustible material must be confined to approved storage areas and a permit 
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obtained if more than 2500 m3 of flammable or combustible material is present. All fire doors 
must also be maintained in good working order. Smoking must also be prohibited in area 
handling flammable or combustible liquids. Fire exit drills must be conducted at least 6 times 
per year and a written copy of an evacuation plan must also be in place.  

7.2.2.7 527 CMR 14.00 Flammable and Combustible Liquids, Flammable Solids or 
Flammable Gases 

527 CMR 14.00 applies to the storage and handling of flammable liquids, combustible 
liquids, flammable solids and flammable gases. 

According to this chapter, except as otherwise provided for, no flammable or combustible 
liquids, flammable solids or flammable gases may be kept, stored, manufactured or sold 
without first obtaining a permit from the head of the fire department. The application for the 
permit must clearly describe the quantities of flammable and combustible liquids, flammable 
solids or gases proposed to be kept or stored. The permit must also prescribe the conditions 
and specify the amounts to be kept or stored. There are provisions for smaller quantities to be 
kept without a licence. For petrol the maximum quantity to be stored without a licence is 793 
gallons. For LPG within a building, the maximum quantity that may be stored without a 
licence is 3,000 cubic feet. For LPG outside a building the maximum quantity is 10,000 cubic 
feet.  

All tanks, equipment, and apparatus and all piping, fittings and appliances used or intended for 
use for the storage, handling, use or movement of flammable or combustible liquids must be 
constructed, tested and approved in accordance with provisions of 527 CMR 9.00 (refer to 
Section 7.2.2.4). In the case of industrial/commercial buildings, the responsible person must 
comply with the following sections in NFPA 30-2000:  

(a) Flammable storage utilizing hazardous material storage lockers: Section 4.6 Hazardous 
Materials Storage Lockers;  

(b) Storage Cabinets: Section 4.3 Design, Construction, and Capacity of Storage Cabinets;  

(c) Outside storage: Section 4.7 Outdoor Storage;  

(d) Inside protected storage: Section 4.4 Design Construction, and Operation of Inside Liquid 
Storage Areas and Section 4.8 Automatic Fire Protection;  

(e) Inside unprotected storage: Section 4.4 Design Construction, and Operation of Inside 
Liquid Storage Areas and Section 4.4.4 Allowable Quantities and Storage Heights, 
subsections 4.4.4.1, 4.4.4.2., 4.4.4.3, 4.4.4.4, and Table 4.4.4.1 Indoor Unprotected 
Storage of Liquids in Containers, Portable Tanks, and Intermediate Bulk Containers.  

Class I flammable liquids must not be dispensed by gravity from tanks, drums, barrels or 
similar containers. Flammable and combustible liquid spills and leaks must be promptly 
reported to the head of the fire department and to the Office of Incident Response of the 
Department of Environmental Protection. Suitable fire control devices, such as small hose or 
portable fire extinguishers, must also be available at locations where flammable fluids are 
stored.  

7.2.2.8 527 CMR 15.00 Keeping, Handling and Transportation of Flammable and 
Combustible Liquids, and the Disposition of Crude Petroleum or any of its Products 
in Harbours or other Waters of the Commonwealth 

According to this chapter, flammable or combustible materials must not be kept, handled or 
stored in any harbour without a permit from the marshal. All vessels, barges etc for the storage 
of flammable or combustible materials in a harbour must be approved by the marshal. No 
Class I flammable liquid may be delivered to any to any vessel having its tanks located below 
deck unless each tank is equipped with a separate fill pipe. The Regulations state that a 
competent person, trained in dispensing mechanisms and shut-off controls must supervise 
fuelling operations. In addition, ullage of at least 2% must also be provided in all tanks. The 
fire department must be notified immediately in the event of a leak or spill. Fuel barges, 
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vessels and filling activities are open to inspection by the marshal, head of the fire department 
or the harbour master. Fire extinguishers must be available on each vessel or barge. Fueling 
facility installations must also comply with NFPA 30, Flammable and Combustible Liquids 
Code and NFOPA 30A, Automotive and Marine Service Station Code.  

7.2.2.9 527 CMR 18.00 Flammable Liquids in Bulk Plant Loading and Unloading Facilities 

This chapter sets out separation distances for tank vehicle and tank car loading and unloading 
facilities and separation of flammable materials in pipelines. The Regulations also state that 
static protection must be in place during loading and unloading operations. Any room in 
which a flammable or combustible liquid is stored must be equipped with appropriate exit 
facilities and ventilation. Any heating appliance must also not provide an ignition source. 
Provisions must also be made to prevent flammable or combustible material entering or 
accumulating in drains, sewers or natural waterways. Suitable fire control devices must also 
be in place and access to loading bays must be prevented from collision.     

7.3 Relevant Standards and Guidance 
7.3.1 NFPA 54 National Fuel Gas Code 

NFPA 54 is a safety code that applies to the installation of fuel gas piping systems, fuel gas 
utilization equipment, and related accessories. The standard provides guidance for gas piping 
system design, materials and components, pipe sizing, inspection, testing and purging, 
appliance, equipment and accessory installation, venting of appliances and sizing of venting 
systems. The most recent version of this standard is the 2006 edition. 

7.3.2 NFPA 58 Liquefies Petroleum Gas Code 

NFPA 58 applies to the storage and handling of LPG. The Standard makes provisions for 
equipment and appliances, installation of equipment, transfer of LPG, storage of cylinders, 
vehicular transport of LPG, requirements for buildings or structures housing LPG, marine 
shipping of LPG and piping. The appendices to NFPA 58 provide comprehensive information 
regarding, inter alia, the properties of LPG, the design and spacing of containers and pressure 
relief devices. The most recent version of this standard is the 2008 edition. 

7.3.3 NFPA 30 Flammable and Combustible Liquids Code 

NFPA 30 applies to the storage, handling and use of flammable and combustible liquids. The 
code provides for, inter alia, fire prevention and fire risk control, electrical systems, storage of 
flammable liquids in containers, outdoor storage, automatic fire protection for indoor storage 
facilities, dispensing, handling, transfer and use of flammable liquids, aboveground and 
underground tanks, bulk loading and unloading and wharves. The most recent version of this 
code is the 2008 edition. 

7.3.4 NFPA 30A Code for Motor Fuel Dispensing Facilities and Repair Garages 

NFPA 30A applies to motor fuel dispensing facilities, marine/motor fuel dispensing facilities 
and motor fuel dispensing facilities located inside buildings, at fleet vehicle motor fuel 
facilities, and at farms and isolated construction sites. The code also applies to motor repair 
garages. The code provides guidance on, inert alia, storage and piping of liquids, fuel 
dispensing systems, building construction requirements, electrical installations, operational 
requirements, vapour processing and recovery and additional requirements for LNG, hydrogen 
and LPG. 
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10
Below ground risks

30
Proximity of Buildings

10

Living accommodation
20

**Other Score
0

SECTION TOTAL 70

SECTION 3 NOTES SCORE

EQUIPMENT (* Worst case)
*AGE OF TANKS

3
*AGE OF PIPEWORK

3
*CONSTRUCTION OF TANKS

3

0

>95 = Quarterly (Highest Hazard/ Risk)

<20 = 3 Yearly (Lowest Hazard/ Risk)
RRO RISK CATEGORY:

INSPECTION PROGRAMME PROFORMA FOR PETROL FILLING STNS

Highest Hazard/ Risk Level

76-94 = 6 Monthly (Intermediate Hazard/ Risk)
51-75 = Annual (Intermediate Hazard/ Risk)

21-50 = 18 Monthly (Intermediate Hazard/ Risk)

COMPLETE ALL SECTIONS SHADED IN BLUE  
ADDITIONAL INFO MAY BE ADDED TO NOTES COLUMN

Quarterly Inspection Period
SCORE:

20 - 30 years

20 - 30 years

*School

TYPE OF SITE (Unattended self-service should be at least annual)

Within 10m of water course

Within 6m of basement

Less than 500,000 litres

Attendant Service

Kiosk

RRO RELATIVE RISK LEVEL SCORE:

Above ground
*CONSTRUCTION OF PIPEWORK

Within 9m living accommodation

1



TYPE OF PIPEWORK
1

LPG TANKS 
0

5

3

5
GAUGING SYSTEM

5
DRIVER ONLY DELIVERY

5
DISPENSING EQUIPMENT

1
DRAINAGE

10
SECTION TOTAL 44

SECTION 4 NOTES SCORE

PAST RECORD
RECORD OF ANY LEAK

1
RECORD OF ANY OVERSPILL

0
RECORD OF PROSECUTIONS

1

0
MANAGEMENT CONFIDENCE
Track record of Organisation 2 2
RECORD OF STAFF
Staff competence 2 2
Staff turnover 0 0
STAFF TRAINING/TRAINING RECORDS
Knowledge of hazards 3 3
Knowledge of emergency procedures 2 2
Knowledge of safety policies 2 2
PAPERWORK PRESENT
Risk Assessment No 5
Electrical Cert No 5
Drainage Cert No 3
Training Records No 3
Visitors Book No 1
GENERAL HOUSEKEEPING 3 3
SECTION TOTAL 33

PREVIOUS INSPECTIONS
0

SCORE SUMMARY NOTES SCORE

SECTION ONE 3
SECTION TWO 70
SECTION THREE 44
SECTION FOUR 33
PREVIOUS SCORE WEIGHTING 0
FINAL TOTAL: 150

Dipstick

Yes

No

No
OVERFILL DEVICE

Hand operated

Interceptor of 2400 litres or less

Within last 5 years

N/A

Within last 10 years

N/A
RECORD OF OTHER INCIDENTS

LEAK DETECTION - INTERSTITIAL MONITORING

 MONITORING/ OBSERVATION WELLS
Neither

Suction system

2
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1. 2006 INCIDENTS AT RETAIL STATIONS AND PRIVATE FUEL OUTLETS BY 
 FUEL TYPE IN ONTARIO, CANADA 

 
Discovery 

of a 
product 

Fire Leak Spill Other Pipeline 
Strike 

Vapour 
Release 

Vehicle 
Incident Total 

Gasoline 2 2 9 7 2   1 23 
Diesel    1 6     7 
Propane  3     1  4 
Natural gas   1   1 1   3 
Fuel oil    1      1 
Undetermined  1       1 
Total  2 7 11 13 3 1 1 1 39 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Department of Enterprise, Trade and Employment Review of the Regulation of Petroleum Handling and Storage Facilities
Final Report

 
 

J:\D5800-D5899\D5802\3) 
DOCUMENTS\40\REPORTS\REVIEW_REGS_PETROLEUM HANDLING_D5802-
40_ISSUE5.DOC 
  

Page D2 Arup Consulting Engineers
Issue 5    21 July 2008

 

2. FIRES AT PETROL STATIONS/GARAGES ATTENDED BY LOCAL 
 AUTHORITY FIRE BRIGADES 
   

Fire Authority 2005  2004 2003 2002 2001 2000 Average 

Athlone Town Council 0 0 0 0 1 0 0 
Carlow County Council 3 3 0 0 3 0 2 
Cavan County Council 0 0 0 1 4 0 1 
Clare County Council   3 1 1 1 1 1 1 
Cork City Council 2 3 5 9 4 2 4 
Cork County Council 0 0 1 0 0 0 0 
Donegal County Council 4 4 1 4 9 2 4 
Drogheda Borough 
Council 1 2 0 0 1 0 1 

Dublin City Council 10 19 15 29 9 14 16 
Dundalk Town Council 0 2 2 0 0 2 1 
Galway County Council 3 4 5 8 11 7 6 
Kerry County Council 1 10 2 3 1 2 3 
Kildare County Council 0 1 1 0 0 2 1 
Kilkenny County Council 16 11 2 0 3 1 5 
Laois County Council 0 0 0 0 2 0 0 
Leitrim County Council 1 0 0 0 0 5 1 
Limerick City Council 2 1 0 1 3 1 1 
Limerick County Council 1 0 0 1 1 0 1 
Longford County Council 0 1 0 0 1 0 0 
Louth County Council 0 0 0 0 1 0 0 
Mayo County Council 1 3 0 1 0 3 1 
Meath County Council 0 0 0 2 0 3 1 
Monaghan Co. Co. 0 4 3 0 7 4 3 
Offaly County Council 0 1 0 0 0 0 0 
Roscommon Co. Co. 0 0 4 0 4 3 2 
Sligo County Council 0 1 0 2 1 0 1 
Nth Tipperary Co. Co. 0 0 0 0 2 2 1 
Sth Tipperary Co. Co. 0 0 0 0 2 0 0 
Waterford City Council 0 4 2 0 0 0 1 
Waterford County Council 0 0 0 0 0 0 0 
Westmeath Co. Co. 0 0 0 0 1 0 0 
Wexford County Council 4 0 2 2 4 2 2 
Wicklow County Council 1 0 0 1 0 0 0 
Total  53 75 46 65 76 56 62 
Total no. petrol 
stations18 

 
2216 2302 2388 2474 2560 2646 2431 

Fraction experiencing a 
fire  1 in 42 1 in 31 1 in 52 1 in 38 1 in 34 1 in 47 1 in 41 

                                                      
18 These figures are approximate. In 2007 there were 2,044 (Catalist ROI Market Survey Report V2 August 2007) 
retail petrol stations in the country. In August 2007 the Irish Times reported that 1,200 petrol stations closed over the 
period 1994-2007 i.e. an average of 86 closures per year. The numbers of petrol stations have therefore been 
calculated by working back from 2007, assuming 86 closures per year. 
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1. BUNCEFIELD STANDARDS TASK GROUP RECOMMENDATIONS 
A number of investigations and recommendations have been published following on from 
Buncefield. The recommendations for bulk stores published by the BSTG are discussed 
below. 

The report sets out the actions required to prevent further incidents and for the transfer and 
storage of fuel under the following headings: 

• Systematic assessment of safety integrity levels 

• Protecting against loss of primary containment using high-integrity systems 

• Engineering against loss of secondary and tertiary containment 

• High reliability organisations 

• Emergency arrangements 

All recommendations are provided below under the appropriate headings: 

• Systematic assessment of SILs: 

o Assessment of the SIL requirements for overfill prevention systems against BS EN 
61511:200419 

o Relevant maintenance and testing regimes to meet BS EN 61511:2004 

o Review of existing safety reports to incorporate a demonstrations that: 

 The overall systems for tank filling control are of high integrity, with sufficient 
independence to ensure timely and safe shutdown to prevent tank overflow 

 The overall systems for tank filling control meet BS EN 61511: 2004 

• Protecting against loss of primary containment using high-integrity systems: 

o Inspection and maintenance systems of equipment should be established 

o The capacities of storage tanks should be clearly defined and appropriate safety 
margins put in place to prevent a release 

o Assessment of fire-safe valves 

o Assessment of remotely operated shut-off valves (ROSOVs) on tank outlets as per 
HSG24420 

o Inspection and maintenance systems for overfill protection devices 

o Adopt minimum good practice for fuel transfer as follows: 

 Adopt the principles for safe management of fuel transfer; 

 For shared pipelines develop consignment transfer agreements  

 Ensure that suitable ‘job factors’ are considered and incorporated into systems 
and procedures to facilitate safe fuel transfer; 

                                                      
19 BS EN 61511-1:2004 Functional Safety Instrumented systems for the Process Industry Sector. Framework, 
Definitions, Systems, Hardware and Software Requirements. British standards Institution.   
20 Remotely Operated Shut-Off Valves for Emergency Isolation of Hazardous Substances: Guidance on Good 
Practice HSG244 HSE Books.2004.  
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 Use an agree on the nomenclature  for all product types; 

 For ship transfers, carry out a terminal-specific review to ensure compliance 
with the International Shipping Guide for Oil Tankers and Terminals 
(ISGOTT)21; 

 Develop and instigate  procedures  for transfer planning  

 Ensure that written procedures are in place and consistent with current good 
practice for safety-critical operating activities in the transfer and storage of 
fuel. 

• Engineering against loss of secondary and tertiary containment 

o Bund wall and floor construction and penetration joints should  be leak tight 

o Joints in bunds must be capable of resisting fire 

o Bund capacity should be a minimum of 110% of the largest contained tanks 

o Site-specific planning of firewater management and control measures should be 
undertaken with active participation of the local fire and rescue service and should 
include: 

 Bund design factors 

 Recommended firewater/foam additive application rates and firewater flows at 
worst case credible scenarios 

 Controlled burn options appraisal 

 Planning/media implications 

 Assessment of sites and action plans for improvement 

• High reliability organisations: 

o Clearly identified roles and responsibilities 

o Implementation of a competence management system 

o Demonstrate adequate staffing arrangements. Ensure that shift work is managed to 
control risk from fatigue.  

o Demonstrate Effective and safe shift handover 

o Organisational change and management of contractors - policies and procedures 

o Performance evaluation and process safety performance measurement – ensure 
suitable monitoring programme  

o Provide procedures for investigation of incidents and near misses 

 

                                                      
21 International Shipping Guide for Oil Tankers and Terminals (ISGOTT) (Fifth Edition). International Chamber of 
Shipping. 2006. 




