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pipework and a particularly high risk due to the farge number of people present,
(e.g. school, hospital, office) or multiple storey building (say 4 storeys or more) and
where there is a greater risk of gas entering the building foundations or basement if
released from buried pipework. Various risk ranking systems have been developed
and implemented over the years as part of the mains replacement policy for the
cast and ductite iron natural gas distribution network in the UK. The parameters
from these models could be modified to provide a basic risk relative ranking
system, the purpose being to assist in prioritising those LPG user sites that should

be addressed first.

Reviewing Progress

Whatever changes have been initiated already, or will arise as a result of this
Inquiry, there is a need to review progress and determine the effectiveness of
changes made. As with the incident data and lessons learnt, this will require a

collaborative approach between relevant parties.

With knowledge of the total number of LPG sites (of different categories), then it is
possible to assess, for example, the risk of an explosion at an LPG industrial or
commercial site on an annual basis. This will help set a benchmark from which the
risk to enﬁployees and the public might be assessed, progress can be reviewed

and the need for any further improvements judged.

Suqggested Improvements for Consideration

Greater communication and sharing of knowledge between LPG suppliers and

LPG users would address some of the potential weaknesses exposed by the ICL

explosion. Depending on the current initiatives being undertaken by UKLPG and its

members, | recommend the Inquiry considers, as appropriate: -

>  improving the ongoing communication from the LPG supplier to the
LPG user of generic type material relating to the safe use LPG, LPG
user's legal duties and more detailed guidance on control and
mitigatory measures;

»  the formation of a LPG suppliers and users forum {or similar) to provide

a mechanism of sharing knowledge. {see para 6.1.1}

If HSE has the regulatory oversight role of whether existing building/structural

safety is adequate and commensurate with the workplace hazards and risks, such
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as the use of LPG (see section 5.3.3), then | recommend this aspect is clarified
for the benefit of duty holders and more authoritative and detailed guidance

is published by HSE (or whoever is responsible) on the matter.

The Inquiry should take evidence on existing organisational and procedural
systems and any specific initiatives designed to ensure the effective
communication, sharing of knowledge and consistent enforcement (relevant
to industrial and commercial LPG sites) between enforcement agencies. (see
para 6.1.5)

| recommend appropriate mechanisms be put in place to collate the existing
and future data on LPG incidents for the LPG supplier and LPG user to
actively learn lessons from LPG failures and incidents and so adverse trends
can be identified and periodic safety bulletins circulated to relevant parties

as required. (paras 6.2.1 & 6.2.2)

Also | recommend that appropriate mechanisms are put in place to establish,

for industrial and commercial categories of bulk LPG sites (and any other

categories or sub-categories deemed useful by the inquiry) key statistics,

such as: -

> the total number of LPG sites in each category;

> how many sites in each category have buried metallic pipework;

» the number of such sites in each category where the standard of the
pipework is either poor ot is unknown;

> the number of sites in each category where existing pipework may be
non-compliant with respect to entry points into a building and LPG
pipework, plant or appliances located in unventilated spaces.

> for those sites having buried metallic pipework, the number of sites
where there may be an especially ‘high risk’, either due to large
numbers of people being present or the potential for major building
coliapse and an increased likelihood of gas entering the foundations or

basement of a building if released.

To assist in this last task, | recommend UKLPG {with its members) develop
and implement a basic risk ranking method to prioritise the LPG user sites,
particularly with buried metallic pipework, which are especially ‘high risk’.
{para 6.2.8)
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TRANSITION & IMPLEMENTATION ISSUES

Transition Issues

The ICL explosion took place in May 2004 and the basic cause was known to HSE
by late 2004, Accordingly, there has been a significant period for relevant parties to
learn lessons and to develop and implement strategies in response. Therefore, it is
expected that parties have undertaken a number of important initiatives which have
not yet been made pubiic"This Report has been prepared independently of any
knowledge of such initiatives. However, where there is some alignment in the
suggested improvements to the LPG regime and these initiatives then parties

should be in a good position to implement them rapidly.

LPG suppliers know the sites they supply, and as discussed previously, are best
piaced to liaise with the LPG user to ensure the integrity of LPG pipework. In my
opinion, a key aspect of transition is LPG suppliers identifying those sites which
they supply where the combination of the likelihood of leakage from metallic buried
LLPG pipework and the nature of the premises and number of people on site make
establishing the integrity of the LPG system a high priority. The suggested
development of a basic risk ranking system {section 6.2} is designed to assist LPG

~ suppliers in this task.

It is important parties work together and cut. through the inevitable difficulties that
will be raised to enact the Inquiry’s recommendations. ‘Paraiysis through
unnecessary analysis’ should be avoided as has happened in similar situations

where the introduction of risk ranking systems has been recommended.

If the suggested recommendations for a ‘verification scheme’ and the preparation
of a ‘Safety Dossier’ are adopted, it will take some time for their practicalities to be
agreed and guidance on the methods of implementation prepared. | recommend
the Inquiry considers assigning target timescales for the implementation of
each of its recommendations, together with which body should be

responsible for its implementation and to oversee (monitor) its progress.

Self-Standard Setting

The LPG supply market essentially sets its own standards through the LPGA CoPs
and TM, but the CoPs are guidance only and not mandatory. There will be natural
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variation in approaches by LPG suppliers in the manner they manage safety and
communicate with their LPG users. The changes suggested encourage a greater
engagement of the LPG supplier with the LPG user, particularly with those who
need their support and advice. However, it is important to be mindful of the impact
this might have on competition between LPG suppliers, with possibly less
scrupulous, poorly resourced or inexperienced suppliers undercutting others and
not providing the assistance envisaged. The Inquiry may wish to take evidence
on whether this could be a problem and, if so, how it might be remedied or

mitigated.

If it is believed n-ecessary to strengthen overall compliance with the LPGA CoPs,
their status, or that of some key CoPs, could be raised to Approved Code of
Practice (ACoP). This could assist in encouraging greater consistency in standards
if the gap between the good and poor levels of compliance by companies is
considered to be too large. it may also help define a level of ‘reasonable
practicability’ for key measures below which no LPG supplier or user should fall.
Again the Inquiry may wish to take evidence on whether upgrading the status
of LPGA CoPs to an Approved status could assist in raising the level of

compliance.

Key areas to consider are whether the implementation of a verification scheme and
preparation of a Safety Dossier could be introduced without prescriptive
regulations. Apart from the important aspect of cost effectiveness, can a
mechanism be devised that encourages the LPG user to embrace and implement
such changes? It will be important that either a LPG user cannot abuse the

scheme or there be unfair competitive actions by less scrupulous LPG suppliers.

For example, a LPG user who is rightly denied bulk deliveries of LPG having been

‘failed’ by the ICP, should not then be able to hook-up muitiple LPG cylinders to
maintain his supply of LPG, thereby creating potentially an even greater risk of a
LPG incident.

If these areas are considered to be potential problems, then | recommend a
possible way forward is to introduce a ‘registration scheme’ for LPG
suppliers, whereby a LPG suppler would to be permitted to supply bulk LPG to
LPG user sites only if registered as an accredited supplier. In addition, the Inquiry

could recommend that legislation is introduced whereby it would be a
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criminal offence to supply or use an LPG system which did not have an up-

to-date verification certificate.

The LPGA CoPs will require to be updated to reflect the Inguiry's

recommendations.

The changes | have recommended are without recourse to a substantive change in
legislation. This should be an advantage, but it invites a well focused collaborative
approach between parties to achieve and implement the changes to the LPG
regime. Provided the progress of implementing the recommended improvements is
monitored, then it is possible to assess if improvements are being realised, or not,

through the self-setting of standards by the LPG supply industry.
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CONCLUSIONS AND RECOMMENDATIONS

Having considered the background to the incident and having analysed the Phase
1 ‘Findings in Fact' prepared by parties, there appear to have been a number of
contributory factors that arise from the existing LPG regime. | have grouped the
weakness and potential defects in the current LPG regime highlighted by the 1CL
tragedy into three broad categories, namely: -

» Poor LPG pipework integrity and its ‘ownership’;

e Poor awareness and management of LPG hazards & risks; and

Poor communication, learning and sharing of knowledge.

A

An essential purpose of any change is the need to encourage LPG users o know

and comply with their statutory duties. Formal clarification of ownership and

responsibility for each and every part of a LPG system is a starting point. | then

suggest the LPG user is required to prepare a ‘Safety Dossier’ on the LPG system

with the key objectives to: -

> enable the LPG user to demonstrate it complies with the HSWA and all its
relevant statutory provisions;

> provide a source document available on site to secure ‘knowledge’ and
facilitate the management of LPG safety, e.g. training, control of
modifications and change, inspection and maintenance etc;

> orovide transparency for easier and more effective regulatory oversight.

To encourage compliance with LPGA codes and general good practice, | suggest a
mechanism be found whereby the LPG user embraces a ‘verification scheme’. This
would involve an independent competent person (ICP) verifying the integrity of the
LPG system and ensuring that suitable controls and mitigation measures are in
place at the user's site. The verification needs to be undertaken periodically and
failure to meet acceptable standards would mean LPG should not be supplied on

to that site and doing so would be a criminal offence.

In addition, | suggest some limited, but prescriptive, measures be {aken at LPG
user sites to limit the potential for gas migration and accumuilation in unventilated
spaces on existing facilities which were not designed and. constructed to meet
current codes and standards. These involve ensuring that, wherever feasible,
pipework entry points into buildings are above ground and that pipework, plant and

appliances are not located in unventilated spaces.
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For such measures to be successful, greater engagement of the LPG supplier with
the LPG user will be required. In turn, this will require more communication and
sharing of knowledge between the parties. This should include the collection of
LPG incidents and failures, their analyses and the timely dissemination of lessons

learnt.

A critical aspect is to assess the scale of the overall potential associated with
buried metallic pipework and to identify ‘high risk’ sites and set priorities for
remedial action. LPG suppliers have a crucial role to play in this activity but need to
be supported by joint UKLPG and HSE/LAAinitiatives.

Whilst | have not considered the details of regulatory inspection, | believe it is most
important to ensure there is equal clarity in the responsibility of regulatory oversight
for each industrial and commercial LPG site. There should be clarity as to who is
responsible for reviewing that the building/structural safety is commensurate with

the LPG risks in the workplace.

| have identified and devised changes to the current regime, for consideration,
without recourse to a substantive change in legislation. This should be an
advantage, but it invites a well focused collaborative approach between parties to

identify effective mechanisms to achieve and implement the changes.

| divide my recommendations into a) substantive recommendations involving
suggested improvements to be considered by the Inquiry and parties and, in
support of these, b) additional aspects on which the Inquiry may wish to take
evidence. For convenience, the recommendations are numbered sequentially
below together with a reference to the paragraph as to where it appears in the

main text of the Report.
A) Substantive Recommendations
| recommend that for bulk LPG at industrial and commercial sites: -

1. Wherever possible, the number of ‘interfaces’ between responsible parties

should be reduced to the minimum so they can be managed actively. (3.3.1)
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fzach party has: -

>  a clear account of who has legal title to each part of LPG system and
the land on which it is placed,;

>  a clear account of who has legal responsibilities under the HWSA and
its relevant statutory provisions;

»  adiagram, which is created and maintained in an accessible location at
the LPG user site, showing the areas of responsibilities and the physical
location of points of interface;

»  a clear account of the responsibilities and accountabilities of each party
which includes reference to the refevant statutory provisions which must
be met. (3.3.7)

The UKLPG {or an equivalent body) should prepare guidance on the general
recommended practice for its members with respect to ownership, the

division of responsibilities and what duties that places on parties. (3.3.9)

The LPG user (and if relevant the land owner/managing operator) should be

required to retain relevant up-to-date information on its LPG system. It should

include, but not be limited o ; -

»  design and installation details, simplified as is necessary, with suitable
drawings and plans;

»  details of the safe operating envelope for the LPG system;

> a summary of the engineering safeguards designed to prevent
unwanted events;

¥ inspection results and reports.

For an individual LPG user, this information should ke held on site in an LPG

. 'safety dossier’ - as recommended below. (4.5.1. & 4.5.2)

Every party who is responsible for buried metallic LPG pipework should
develop an inspection and maintenance strategy which evaluates the
condition of the pipework, on-going inspection requirements and any
immediate remedial measures that are required, such as installation of

cathodic protection or replacement. (4.5.4)

A certification or ‘verification scheme’ be introduced that requires an
‘independent competent person’ {ICP) to verify the integrity of the LPG
system at each LPG user site prior to a LPG supplier being permitted to
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supply, or continue to supply, LPG to that site. Site verification by the ICP
would have to be renewed periodically, at a prescribed frequency to be
determined. (4.5.5)

Any verification scheme should be developed jointly by UKLPG (with its
members) and the HSE. (4.5.7)

All existing industrial and commercial LPG facilities are inspected and

upgraded to ensure: -

»  LPG pipe entries into buildings are above ground and fitted with an
ECV,

» PG pipework is not routed through unventilated spaces;

> Where this is not feasible, then acceptable alternatives are provided
which must be verified by an ICP. (5.3.1)

UKLPG prepares practical advice for industriai/commercial LPG users on
how to fulfil their statutory duties, particularly under DSEAR. This should be
done in consuitation with HSE. (5.3.2) ’

A process is put in place that defines, for each LPG user site, whether: -

> HSE inspectors or LA enfarcement officers are responsible for general
inspection and enforcement; and

> HSE inspectors or LA Building Control are responsible for oversight of
the building/structural safety to ensure the building is suitable to meet
the LPG risks. (5.3.3)

The LPG supplier should be obliged to provide the LPG user with a summary
of its asset register, critical safety features, examinations, inspections and

risk assessment for its equipment on the LPG user’s site. (5.3.4)

LPG users should be obliged to compile a ‘Safety Dossier' for their LPG
system. (5.3.5)

Guidance and a practical template for a ‘Safety Dossier’ should be developed
by UKLPG (with its members) and in full consultation with the HSE. (5.3.6)
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The Inquiry considers, as appropriate; -

> improving the ongoing communication from the LPG supplier to the
LPG user of generic type material relating to the safe use of LPG, LPG
user's legal duties and more detailed guidance on control and
mitigatory measures;

»  the formation of a LPG suppliers and users forum (or similar) to provide

a mechanism of sharing knowledge. (6.4.1)

HSE (or whoever is responsible) should publish more authoritative and
detailed guidance on assessing whether existing building/structural safety is
adequate and commensurate with the workplace hazards and risks, such as
the use of LPG; see also recommendation 10, (6.4.2)

Appropriate mechanisms are put in place to coliate the existing and future
data on LPG incidents for the LPG supplier and LPG user to actively learn
lessons from LPG failures and incidents, adverse trends can be identified and

periodic safety bulletins circulated to relevant parties as required. (6.4.4)

An appropriate mechanisms be put in place to establish, for industrial and
commercial categories of bulk LPG sites (and any other categories or sub-
categories deemed useful by the Inquiry) key statistics to assist in assessing
the overall risk and monitoring progress of implementation of the Inquiry’s

recommendations. (6.4.5)

During the transition phase, implement a basic risk ranking method to
prioritise the LPG user sites, particularly with buried metallic pipework, which

are deemed especially 'high risk’. (6.4.6)

The Inquiry considers a ‘registration scheme’ be introduced by LPG suppliers,
whereby bulk LPG could only be supplied to LPG user sites by ‘registered’
suppliers. (7.2.4)

The Inquiry considers whether legislation is introduced whereby it would be a
criminal offence to supply or use an LPG system which did not have an up-to-

date verification certificate. (7.2.4)
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The Inquiry considers assigning target timescales for the implementation of
its recommendations, together with the body responsible for its
implementation and, where necessary, the body who should monitor progress

of its implementation. (7.1.4)

Additional Evidential Aspects

For bulk LPG storage at industrial and commercial sites, the Inguiry should take

evidence as to: -

22.

23.

24,

25,

26.

27.

The relative advantages and disadvantages of the extent to which LPG
suppliers should be responsible for the integrity of equipment at a site, and to
confirm, or otherwise, the best approach overall is for the LPG supplier to be

responsible up to (and possibly including) the 1% stage regulator. (3.3.3)

The current effectiveness of the UKLPG (and its members) and the HSE
initiatives to ensure, so far as is reasonably practicable, the ongoing integrity
of LPG pipework at user sites. This includes the uptake of competent advice

and implementation of an inspection and maintenance strategy. (4.5.3)

The competencies, resourcing and accreditation for {CPs, in ‘connection with

any 'verification scheme’. (4.5.6)

The existing organisational and procedural systems and any specific
initiatives designed to ensure the effective communication, sharing of
knowledge and consistent enforcement (relevant fo industrial and commercial

LPG sites) between enforcement agencies. (6.4.3)

The existence or otherwise of potential non-cooperation by any LPG
suppliers to implement the Inquiry's recommendations and, if so, how it might

be remedied or mitigated. (7.2.1)

Whether upgrading the status of LPGA CoPs to an ‘Approved’ status could
assist in raising the level of compliance by both the LPG supplier and LPG
user. {7.2.2)
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DEFINITIONS

hara

barg

Hazard

installation Pipework

LPG supplier

LPG user

Service Pipework

Absolute pressure measured in bar (1 bar = 14.5 psi)

Gauge pressure measured in bar (where 0 barg = 1 bara)

The potential for harm arising from an intrinsic property or disposition

of something to cause detriment.

Pipework downstream of the emergency control valve to the gas

appliance or plant

Use in this report to describe the LPG company supplying the bulk
tank

Used in this report to describe the party who uses LPG in its process,

plant or appliances

Pipe for supplying gas to the premises from a gas storage vessel,
being any pipe between the gas storage vessel and the outlet of the

emergency control

Risk The chance or likelihood that someone or something will be adversely
affected in a stipulated way by the hazard.

GLOSSARY

ACoP Approved Code of Practice

ALGED Association for Liquid Gas Equipment and Distributors (now part of UKLPG)

COMAH Control of Major Accident Hazards

CoP Code of Practice

DSEAR Dangerous Substances & Explosive Atmospheres Regulations
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ECV
GSIUR -
HSE
HSL
HSWA
ICP

IGE
IGEM
LA
LPGA
LPG
MAHM
MAPP
MHSWR
oC

OM

PER
PSSR
PUWER
RIDDOR
RSP
SME

™
WHSWR
WSE
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Emergency Control Valve

Gas Safety (Installation and Use) Regulations

Health and Safety Executive

Health and Safety Laboratory

Health and Safety at Work etc Act

Independent Competent Person

Institution of Gas Engineers (now |IGEM)

Institution of Gas Engineers and Managers

Local Authority '

LP Gas Association (now UKLPG)

Liguefied Petroleum Gas

Major Accident Hazard

Major Accident Prevention Policy

Management of Health & Safety at Work Regulations
Operational Circular

Operational Minute

Pressure Equipment Regulations

Pressure Systems Safety Regulations

Provision and Use of Work Equipment

Reporting of Injuries, Diseases and Dangerous Occurrences Regulations
Relevant Statutory Provisions

Small & Medium Enterprise

Technical Memorandum

Workplace (Health, Safety and Welfare) Regulations

Written Scheme of Examination
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APPENDIX 1 - LIST OF CURRENT & RELEVANT LPG GUIDANCE

'-.lnstitutlon of Gas Engmeers 'and'Managers R S T

Recommendanons for Transmission and Edition 4 2007
Distribution Practice

IGE/TD/4 PE and Steel Gas Services and Service
Pipework (Cormmunication 1725)

Gas installation Pipework, Boosters and Edition 2 1% April 2008
Compressors on Industrial and Commercial
Premrses - !GEM/UP/2 (Communication 1728)

Code of Practfce No 1 Revised February
Bulk LPG Storage at Fixed Installations Ezdition 2004

Part I; Design, Installation and Operation of
Vessels Located above Ground

Code of Practice No. 1 Revised January

Installation and Maintenance of Bulk LPG Storage 2000; with

at Consumers’ Fremises Amendment

Part 2; Small Bulk LPG Installations Domestic 1% Jan 2003

Purposes

Code of Practice No. 1 Revised September

Bulk LPG Storage at Fixed Installations Edition 2006

Part 3: 2006

Examination and inspection

Code of Practice No. 1 Revised February

Bulk LPG Storage at Fixed Installations Edition 2008

Part 4: 2008

Buried/Mounded [LPG Storage Vessels

Code of Practice 22: 2002 Revised June 2002

LPG Piping System — Design and installation Edition

Code of Practice 25: 1999 Revised March 1999

LPG Central Storage and Distribution Systems for | Edition Amendment

Multipte Consumers No1 Feb

2008

Code of Practice 26. 2004 Revised November

Uplifting of Static LPG Vessels from Site and their | Edition 2004

Carriage to and from Site by Road

LPG Technical Fundamentals First December
printed 1997

Technical Memorandum No. 62 — Gas Soundness | First December

Testing of LPG Service Pipework, Installation printed 1989

Pipework and Appliances

[Replaced by BS 5482 Part 1. Domestic Butane
and Propane Gas Burning Installations.]

Technical Memorandurm No. 84 - Inspection and | First March 2007
Maintenance of PG Pipework at Commercial and | printed
Industrial Premises

'fHSE lnformatlon Sheets e L T R e i
Use of LPG in Small Bulk Tanks October 1999

Chemical Sheet No 4
Checking [.PG Pipework - Industrial and First March 2006
Commercial User Responsibilities printed
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