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A. Background

LPG bulk vessel installations began in the UK during the 1950s; initially for
commercial sites only. Domestic bulk vessel installations became widespread during
the early 1980s. Calor estimates that there are currently approximately 200,000 LPG
bulk vessel installations in total throughout the UK. |

B. Cause of and responsibility for the ICL tragedy

In Calor’s opinion the evidence given in Phase 1 and Phase 2 of this Inquiry clearly
shows that a combination of factors and failures by ICL at the Grove Park Mill site
caused the tragedy which Calor submits is not typical for sites of this type.

i Had the relevant part of the undergroﬁnd metallic pipework been protected
against corrosion when buried, and regularly inspected in accordance with the
requirements of existing UK Health & Safety Legislation and the

~ documentation. submitted to ICL by Calor including that issued to all Calor’s
commercial customers after the introduction of the Pressure Systems Safety
Regulations in 1990, it may not have failed. The pipework should have been
installed properly by a competent engineer. In 1969, as a minimum, this



should have been galvanised steel pipe with all joints wrapped in denso tape.
Today, a properly laid pipe would be polyethylene electrofusion-jointed
| pipework with no metallic fittings underground. Current best practice would
be that installation should be carried out by a suitably qualified LPG

technician.

From July 1994, the pipework should have been regularly inspected and
maintained by ICL in accordance with a maintenance strategy developed by a
competent person for ICL in accordance with the Pressure Systems and
‘Transportable Gas Containers Regulations, now the Pressure Systems Safety
Regulations, which apply to systems operating at or above 0.5 bar. These
regulations also require a Written Scheme of Examination for LPG systems

operating at such pressures.

It has been suggested in evidence that a supplier’s statutory duties extend to
carrying out Risk Assessments of the customer’s pipework but the reality ié
that ﬁnder the Management of Health and Safety at Work Regulations 1999,
ICL, as the duty holder, should have undertakén suitable and sufficient Risk
Assessments of its premises, plant and operations and implemented any
- required actions. Only ICL would have had sufficient informa_tioh to carry out
a thorough risk assessmént. This would include Risk Assessments of any
pipework which might cause the release of a dangerous substance (as required
under the Dangerous Substances and Explosive Atmospheres Regulations),

 including the underground LPG pipework at Grove Park Mills.

A Risk Assessment considering the hazards of operating a process furnace
(oven) at 1.4 bar in a factory beneath office accommodation may have led to
the conclusion that the furnace should not have been located in the same
building as the offices. This may have resulted in the furnace being located in

a separate process building.

A stenching agent is added to LPG so as to serve as an alert to the presence of
leaks. The addition of this stenching agent means that LPG is detectable by

individuals with a normal sense of smell at a concentration of below one-fifth



of the lower flammable limit. In addition, it was incumbent upon ICL to train

staff on the measures to be taken upon detection of a gas leak.

In addition, the selection of a suitable commercial furnace may have allowed
the installation to operate at a lower pressure. The normal operating pressure
of a LPG bulk installation is 37 millibar, which is one thirtieth of the operating
pressure in this installation. In the event of a leak, operating at a lower
pressure would result in a lower gas release rate and reduce the likelihood of
the escaping gas forming a flammable gas/air mixture within the building,
Also, additional safety measures could have been incorporated with a lower

£as pressure.

The building works carried out to raise the surface level of the yard should
have been specified and overseen by a qualified civil engineer in order to
avoid causing undue mechanical stresses being placed on the underground

pipework. In particular, the burying of the “puilding end pipe riser” should

_have been fully risk assessed and properly designed to protect the newly

buried part of the pipe from mechanical stresses and corrosion.

Additionally, when the basement was created in the factory building, the
safety implications for the LPG installations should have been considered and
additional measures introduced to detect the presence of LPG in the
unoccupied, unventilated and confined space (e.g. gas detection linked to an

automatic shut-off located at an appropriate position on the service pipework).

- These failings led to the prosecution and conviction of ICL in the High Court

in 2007 for breaches of its statutory obligations.

C. Suppliers’ and customers’ responsibilities

10

Calor is fully aware of its responsibilities under Section 3 of the Health and
Safety at Work etc. Act 1974 (HSWA) which relates to persons who may be
affected by its “undertaking”. Calor’s undertaking relates to the LPG storage

vessels and equipment which Calor owns and maintains, and into which it
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supplies LPG. LPG suppliers have no control over customers’ premises, or
over equipment and activities located on those premises comprising the

customers’ undertaking.

In relation to Section 6 of HSWA, Calor fulfils its legal obligations by the
provision to the customer of a Material Safety Data Sheet (MSDS) and
information and advice on the safe use of LPG. We explain to customers their
responsibilities as detailed in Henry Betts’ statement (at Calor’s Answer to
Question 29). Calor also conducts tests upon LPG to be supplied to customers
ensuring that it complies with BS4250. Furthermore, Section 6(10) of HSWA
requires the person to “properly use” the “substance” in accordance with the
information provided by the supplier. The information Calor provides includes
the Welcome Pack which emphasises the contractual arrangements in respect
of ownership of the installation and clearly states that the service pipework
and regulators are the customer’s responsibility and must be maintained by the
customer. Prior to the Welcome Pack the same information was contained in
Calor’s publication: “Health and Safety Informatioﬁ for Bulk Users”. To put a
wider interpretation on these provisiohs would have significant consequences
for all industry sectors, notably a duty to inspect, risk assess and maintain
pipework, potentially including elderly pipework, on and in premises wholly
controlled by the occupier.Notwithstanding the practical difficulties arising
from such an interpretation, there would be significant resourcing and funding
implications, and it is likely that it would be difficult to obtain insurance in

respect of any such liability.

Suppliers have no control over what happéns on a customer’s site. A site
owner/operator is in the best position to inspect, maintain, and to ensure the

integrity of pipework downstream of the vapour off-take valve He/she should

“accordingly retain responsibility for everything on site. . He can employ/hire

approptiately qualified engineers to carry out this work. An extension of
GSIUR to factories and other industrial sites (as Calor and others recommend)
would ensure that the site owner/operator only used CORGI registered

engineers possessing the relevant ACS certificates of competence thereby

raising standards of installation and ensuring consistency throughout the LPG



industry. Moreover, Calor would recommend the infroduction of a competency
scheme (or alignment of the existing scheme) which would enable skilled
natural gas mains and service layers to install and maintain LPG service

pipework. This will increase the available labour pool.

13 Calor consider that the vapour off take valve provides an appropriate and
unambiguous demarcation point for the division of responsibilities as between
supplier and customer. Its adoption would avoid any potential difficulty in

cases where the first stage regulator is remote from the vessel.

14 During ihe Inquiry references have been made to similarities between the
natural gas and LPG industries. However, one important fundamental
difference between the two industries in relation to the supply of gas should be
borne in mind. In the case of the natural gas, the customer has no control over
a gas escape upstream of the Emergency Control Valve. Natural gas suppliers
have responsibility for this and have a statutory right of entry to help fulfil this
responsibility. In the case of LPG, the customer has complete control over the
gas supply and the supply of gas ihto the service pipework by simpiy closing

the isolation valve on the vessel if there is an escape of gas.

15 Calor summarises the respective responsibilities of suppliers and customers
and the relevant current governing legislations in its answer to Question 10 of
the Inquiry’s Request for Information Document through the use of a diagram.
It also sets out the strengths and weaknesses of the current LPG system, as

* Calor sees it, which are also covered in Section 2.1 of Mr Sylvester-Evans’
Report dated 9 September 2008.

D. Corrg@ndence' 1988/9

The Inquiry has heard evidence regarding correspondence (latterly referred to in
evidence as “the Calor compromise™ between Calor and the HSE in the period
1988/89 in respect of the pipework at Grove Park Mills. The HSE proposed that the
pipework be excavated. Calor’s employee Mr Coville made certain counter proposals.

In particular he proposed that the condition of the pipework would be established by a



pressure test and by examining the riser pipe at vessel exchange. Such exchanges are
not uncommeon between industry and the HSE. The Calor proposal was one which
was in line with the published HSE and industry guidance then in force, namely
HS(G)34 and LPGITA Code of Practice No. 1 of 1978. It is acknowledged that HSE
officers have given evidence to suggest that the proposal did not accord with that
guidance. They are entitled to that view, a view which is explicable in the light of the
HSE’s internal guidance FIC286/43. But it has been acknowledged that HS(G)34 is,
at best, ambiguous. Mr Coville’s proposal was certainly in line with the relevant
industry guidance, and it is submitted that any suggestion that it did not accord with
HS(G)34 cannot survive the published terms of that guidance. In any event, HSE, and
in particular the person with whom the HSE proposal oﬁginated, accepted Mr

Coville’s proposal.

E. Calor’s relationship with the HSE

Calor supports HSE initiatives on a number of health and safety matters and has good
" working relationships with the HSE at both a local field and national policy level as is
clearly derhonstrated by Calor’s willingness to discuss health and safety matters and
to share information and data on its research work into the corrosion of underground

metallic pipework with the HSE.

F. Recommendations made by Mr R, Sylvester-Evans

Calor broadly supports the recommendations made by Mr. Sylvester-Evans in his
report of 9 September 2008. However, it would make the following observations, in

corresponding order:-

RSE 1. Whilst attempts are made to reduce the number of “interfaces” between Calor
and its customers, cognisance has to be taken of the requirement for technical
support and competent advice to be available to all staff particularly those in

customer facing and sales roles who are likely to have the primary interface



RSE 2.

with the customer. As a responsible supplier, Calor ensures that it is
fulfilling its duties and, on occasions, this will create the need for the
involvement of staff with more specialist technical skills thus increasing the

number of “interfaces” with the customer.

Calor is committed to providing clear and concise information to its

customers. A copy of the pack provided to new bulk customers has been

supplied with Calor’s completed Questions Document. The ownership of

RSE3.

RSE4

RSES5

service pipework and instailation pipework, and responsibilities arising
therefrom, are communicated by Calor to its customers within the terms and
conditions of their supply contract (Commercial Gas Order - CGO), through
the Customer Information Welcome Pack provided to new customers,
through technical publications, through Calor’s website (www.calor.co.uk)
and by separate additional information provided at other points for example
when there is a change in the 'regulations or in support of an HSE initiative
e.g. the issue of the HSE’s ‘Checking LPG pipework’ and the issue ofa ‘Gas

Safety Information’ card to all its bulk customers.

Each party must however take responsibility for the duties incumbent upon
them under the various applicable regulations. The LPG industry is not a

regulator and has no regulatory function or powers.

UKLPG already issues comprehensive guidance and recommended practices
for its members through its Codes of Practice which are reviewed and revised

on an ongoing basis.

Calor would endorse recommendation 4 in its entirety.

Recommendation 5 is, in Calor’s opinion, a restatement of requirements
which are already embodied in the current regulatory framework, certainly
for systems operated at above 0.5 barin terms of the Pressure Systems Safety
Regulations 2000. Whilst cathodic protection is undoubtedly an effective
method of protecting underground metallic service pipework against
corrosion, it is Calor’s opinion that it is more appropriate, and cost effective,
to replace metallic underground pipework with polyethylene which has a

minimum fifty year life cycle and eliminates the risk of corrosion, rather than



RSE 6
and 7.

applying cathodic protection to protect ageing service pipework that will

require replacement at some time in any case.

In order to install a cathodic protection system on existing underground
pipework it is necessary to undertake one or two excavations (depending on
the length and diameter of the pipework) to fit the sacrificial anode(s) and
make a connection to the service pipework, as well as instaﬂing insulating
fittings at each end of the pipe (to isolate the underground pipework and limit

the section of pipe that is subject to cathodic protection).

As LPG installations are typically rural, a significant proportion of the cost in
undertaking LPG work on site is associated with travel. When these costs are
added to the work required to install cathodic protection retrospectively it
becomes far more _aftractive simply to replace the pipework, particularly given
that the pipework is likely to be corroding to some degree. Furthermore, in the
case of LPG installatioﬁs, it is likely that the majority of service pipework
requiring replacement would consist only of the metallic risers. This makes the
retrospective installation of cathodic protection even less attractive as it would
require two excavations to install sacrificial anodes (to profect the vessel riser
and the tiser at the building) and the instailation of insulating fittings in order

to protect approximately 1.2m of small bore metallic pipe.

As the installation of cathodic protection requires the installation of insulating

fittings to the service pipework; the work must be carried out by competent

(usually CORGI registered) engineers. This may divert engineers who

otherwise might be undertaking the replacement of ‘high risk’ metallic
underground pipes, or more likely (as in practice it is likely that the engineers
would replace the pipework in preference to fitting cathodic protection), result

in pipework being replaced in an order that is not based on risk.

Calor does not oppose the principle of a “verification scheme”. However,
there are a number of practical issues to take account of when considering
such a scheme. For example, Calor installations commissioned post 1992 are
most likely to have non-corroding polyethylene (PE) pipework as would any

new Calor installations; so the “verification scheme” for these would be



RSE 8.

RSE 9.

different from those with buried metallic pipework. It is possible that the
proposed “safety dossier” could be formatted so as to contain “sign off” of
the pipework for a defined time period by a Competent Person, thereby
negating the need for a verification scheme. Calor and other responsible
suppliers of LPG already have well déveloped safety and certification
systems in respect of bulk Vessels. and it is submitted that these are
adequately protected by the current regime under the PSSR. A verification
scheme for service pipework and installation pipework would require an
accreditation body to be appointed to oversee such a scheme and accredit
“competency”. Any such scheme would require a lengthy transitional phase
to allow the training and accreditation of engineers. This would represent a
significant diversion of resources from any phased pipework replacement

programme.

LPG suppliers have no statutory or regulatory rights to enter customers’
premises or inspect customers’ service pipework, installation pipework or
installations. It is unlikely that the HSE have either the skills'or the resources
to undertake such compulsory inspections of all existing sites. Calor,
through its subsidiary company CalorForce Limited, does provide a service
wherebjr customers can contract with them to have their pipework inspected,
upgraded or replaced as apj;:ropriate. As mentioned in paragraph 5 above,
Calor currently has a pipework inspection strategy and risk-based
replacement programme in place for underground metallic pipework which it
owns. LPG suppliers could offer such services to their own customers;
however, the current regulatory framework does not provide a mechanism
whereby customers can be compelled to have such work undertaken. It may

be for consideration whether such a mechanism ought now to be provided.

Calor has worked in conjunction with its fellow membérs of UKLPG and the
HSE to produce and distribute to all its customers a pamphlet on commercial
installations highlighting to customers their statutory duties. This was issued
to all customers in conjunction with a letter, a copy of which is enclosed in

the pack appended to Calor’s completed Questions Document, offering

. further advice, inspection and/or upgrading as required.



RSE 10. Calor has no comment to make in respect of this recommendation.

RSE11.

RSE12
and 13.

RSE14.

RSE15.

RSE16.

It is respectfully submitted that the duties imi;osed upon LPG suppliers under
the Health and Safety at Work étc Act 1974, the Management of the Health
and Safety at Work Regulations 1999 and the Pressure Systems Safety
Regulations 2000 already incorporate the requirement for these documents to

be held and made available to customers on request.

Calor would support UKLPG in creating and agreeing a template for such a

“safety dossier” with the HSE and would endorse this recommendation.

There is already in existence a wealth of information available to users from
UKLPG, the HSE and individual LPG suppliers. Calor produces a pack of
information given to new customers and all customers are updated about key
developments. A copy of this pack is included in Calor’s completed
Questions Document. Calor will continue to work with other industry
members and UKLPG to produce information from time to time as
appropriate. Reference is also made to the leaflet produced in conjunction
with the HSE and distributed by LPG suppliers to all their customers at the
request of the HSE.

Calor has no specific comments in relation to this recommendation.

Calor already retains records of all reported gas emergencics and incidents. It
discusses these findings at senior management meetings and disseminates
information as appropriate. It also participates in the exchange of information '
through the forum of UKLPG. Co-operation and assistance is provided to
the HSE when incidents are being investigated. Calor participates in best
practice exchanges with UKLPG and in the issuing of safety alerts by
UKLPG to its members and within Calor itself. Calor has expressed concern
to the HSE aﬁd others that some LPG incidents are not reported to the LPG
supplier. Calor typically becomes aware of such incidénts through press
coverage but does not receive notification from the HSE and/or the

emergency services.

10



RSE17
and 18.

RSE19.

RSE20.

RSE21.

G.

Calor has developed a pipework inspection strategy and a risk-based model]
for the assessment of pipework, further details of which are given later in this

submission.

Calor would endorse this recommendation and would additionally
recommend that LPG suppliers should be required to demonstrate
competence to provide information on pipework installation and
maintenance. Calor would also suggest that such a “registration scheme”
should be drawn up by representatives of UKLPG and CORGI (or its
successor body run by Capita) and that the scheme should be operated by
CORGI/Capita. '

Calor does not believe that a verification scheme is the best approach for the
reasons previously outlined. Calor would respectfully recommend that these
matters could adequately and appropriafely be dealt with by the extension of
the GSIUR to cover industrial sites which would ensure that only LPG
qualified CORGI engineers would work on and connect to LPG systems and
that it would be a criminal offence to do so without the appropriate
qualifications. ~ Calor believes that a verification scheme would be
impractical because of the limited resource available to provide competent
engineers, timescales involved and the competitive disadvantage against
other fuels and other packaged flammable goods such as hydrogen and
acetylene; and that it would require a change in the law to ensure it is applied

consistently.

Calor has no specific comments to make in respect of this recommendation;

save to say that any target timescales should be realistic and practicable.

Calor’s recommendations

The industry is, on the whole, operating safely, efficiently and effectively under the

existing regime whatever its current potential flaws. This is confirmed by the

statistics presented in Mr. Sylvester-Evans’ Report dated 9 September 2008. Calor’s

installations commissioned post 1992 are most likely to have non-corroding

polyethylene (PE) pipework as would any new Calor installation. Therefore, in

11



Calor’s opinion, any proposed action recommended by the Inquiry needs to be
proportionate to the risk and not pose an unnecessary burden on any of the

stakeholders involved.

Calor would however make the following specific proposals:

1 Calor submits that the Gas Safety (Installation and Use) Regulations 1998
should be extended to fully cover industrial sites (i.e. factories) in addition to
existing domestic and commercial sites. It is difficult to see why the specific
LPG and prescriptive requirements of GSIUR, which are suited to a whole
variety o-f other pfemises, should not be applied to factories. This would
ensure a consistent approach to gas safety and a minimum level of engineer
competency across all LPG installations. Speciﬁcally, amongst other
;equirements, it would make it mandatory to use a suitably qualified LPG

CORGI engineer to install service pipework.

2 Suitably qualified LPG CORGI engineers are required to hold various ACS
(Natlonally Accredited Certification Scheme) certificates of competence to
carry out certain types of gas work. Calor recommends that the relevant ACS
assessments for installing LPG underground pipework are reviewed to ensure
they include awareness of the issues involved regarding buried metallic

pipework.

3 The elevation and status of the current LPGA (UKLPG) Codes of Practice,
. which have been developed through consultation with the HSE in any event, to
the status of Approved Codes of Practice fuily apin‘oved and endorsed by the
HSE. In Calor’s opinion this is preferable to a trade association, such as
UKLPG, policing the activities of its members (who entirely finance it)
through Codes of Practice, for example through the new guidelines
recommended by Mr Sylvester-Evans on ownership and the division of
responsibilities between suppliers and customers. Such UKLPG Codes only
bind members of UKLPG whilst ACoP’s would apply to all operators within

‘the industry. |

12



Calor does not believe thét there is a need to make wholesale changes to the
;'egulations and codes of practice to improve the way in which the LPG
industry currently operates in relation to small commercial and industrial sites
and recommends that this is not done. As referred to earlier, if ICL had
fulfilled its duties under the existing legislation which imposes clear duties on
site operators, Calor believes that this tragedy would have been avoided.
However, Calor has recommended improvements that could be made
reasonably quickly and would be both cost effective and practicable. These are
set out in this section and also in Calor’s answers to the Inquiry’s Questions
- Document. Subject to the practical considerations already. referred to, Calor
supports the recommendationé made by Mr. Sylvester-Evans in his report of 9

September 2008, as outlined below.

Calor has been very proactive in taking steps to address issues arising from the
ICL incident. It has not waited for the outcome of this Inquiry. As the Inquiry
has heard in evidence given, Calor has already carried out its own reseafch on
underground metallic pipeWork and has developed a strategy and risk-based
model for prioritising the replacement of underground metallic pipework. It
has shared information gained from its research with the HSE and UKLPG
and is currently waiting confirmation from the HSE in relation to the validity
of Calor’s risk-based model. If the LPG industry is required to undertake this
task for customer-owned pipework, Calor would recommend that funding

from the UK Government is made available to help the industry to do so.

There was no existing research available to Calor and the LPG industry to -
suggest there was a widescale corrosion problem relating to underground
metallic service pipework. The industry was of the view that any corrosion
problem was related to unprotected/pootly protected and/or poorly installed
underground metallic service pipework and that these installations were few in

number.

The main purpose of Calor’s research work was to further its understanding of
the mechanism of corrosion of LPG service pipework; the factors which affect
it; the subsequent migration of escaping gas; and the potential for explosions

to occur. Once this was established the next phase of the research was to

13
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determine the size and extent of the problem and this work is continuing

today.

Calor estimates that there may be around 50,000 underground metallic mains
and service pipes across the LPG industry for Vdomestic, commercial and
industrial installations which may need replacing (only a relatively small
proportion of which Calor believes falls within the high risk category). This is
a similar problem, albeit on a much smaller scale, to the corrosion of iron
mains and services in the natural gas industry. With the current resource of
competent persons available to undertake excavation, replacement and
reinstatement work it is not possible to replace all the service pipework
immediately. Calor believes that the most appropriate way of dealing with the
problem is to replace those pipes most at risk first and in order to achieve this

it has been.necessary to research and develop an appropriate methodology.

In order to best utilise the available competent resource, Calor developed a
replacement model which prioritises based on risk after considering all of the
factors determined during the research as explained by Mr Tomlin in his

evidence.

Calor has invested significant time and resource in this qualitative and
quantitative work which includes the acquisition of the soil data, the physical
examination of 500 sample installations and the development of its risk-based

mathematical prioritisation model.

Those pipes that have been found to be in the “high risk” category have been
and are being replaced with PE pipework.

Because this is not a problem unique to Calor, the information was shared with

the HSE and the LPG industry through UKLPG. Without the knowledge

gained from this rescarch, the industry would not be in a position to tackle this

problem in an effective and targeted manner. It should also be noted that the

models being used by the natural gas industry are not directly applicable to

'LPG. One of the main reasons for this is that the natural gas models are based

on statistical geographic probability of failure. As natural gas distribution is

14
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mainly in urban conurbations and LPG is largely rural, the information gained

from that research is not relevant to LPG installations.

This information has also advanced the HSE’s understanding of the problem
and limited the amount of research the HSE needs to undertake in order to

help resolve the problem.

The model will be applied to every consumer on Calor’s customer database to
determine the priority in which the service pipework should be replaced. The
timescale for replacement will depend on the availability of competent
personnel and funding which Calor hopes will be made available from public
funds in order to help customers replace their pipework in line with the

prioritisation model.

Based on an extrapolation of its research, Calor estimates that potentially
50,000 underground metallic pipes and metallic risers across the LPG industry
for domestic, commercial and industrial installations may need to be replaced
at an indicative total cost to the customer of £45 million. (Calor belicves that

only a relatively small proportion of this number falls within the high risk
category.}

Calor believes that the industry needs to put in place an underground metallic
pipework and riser replacement programme and that a reasonable amount of
time is needed to complete the programme. Taking into account the current
qualified resource available to undertake this work, this period is unlikely to
be less than 10 years. Pipework assessed as posing a high risk would be
feplaced much more quickly than this, however. Moreover, the timescale
could be reduced by increasing the number of competent engineers and
availability of public funding. The number of competent engineers could be
significantly increased by the appropriate certification of qualified natural gas

engineers as suitable to work on LPG installations.
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