























41. John ives noted in the entry “Mr Stott was advised to take
immediate action to remove all materials stored within the
separation distance. This tank is one of the worst sited | have ever
seen and it is difficult to know what to do with it. | propose to await
Mr Tyldesley's report and perhaps discuss the matter further with

him before taking action."[[ICL/11427

42. My notebook entry dated 9 August 1988 [[ICL/ 011563] indicates
that | inspected the pipework in the basement (I have noted a T
piece with a valve and screw fitting to ...blank.... | can see from
my report that the T piece was in the basement).

My Report

43, | prepared a report dated August 1988 which | issued after my visit
to the premises (page 47 — 50\ [ICL/ 011446- 011449].

44, | have noted in the summary of my report (p47) that:

"A 2 tonne Propane tank located in very cramped conditions
close to the site boundary in a small factory yard was the subject

of an earlier FCG report.

Some earlier recommendations had been implemented but

current conditions were now worse.

Support is given for an Improvement Notice requiring LPG
storage to be reduced to a maximum of 3 x 250 kgs, together
with various associated improvements to ventilation, first aid fire
fighting and other matters.

One matter of evident concern to general fire precautions within

the factory was also noted”.
45. On going through my report the following are of note:

46. Alastair Gunn had recommended a package of improvements
when he provided his specialist report. These had only been



47.

48.

49,

50.

51.

52.

53.

54.

followed to a limited degree leaving an installation that was still
unsatisfactory.

The propane tank remained only 0.3 metres from the boundary wall
to the adjoining factory roadway and 0.6 metres from the tall wall
dividing the factory yard from the waste ground used as car
parking.

[ have noted progress with regard to the recommendations made in
1982. In short, the brick wall had been extended to create a
firewall separating the tank from the roadway; road tankers were
filing from outside the yard but an unsealed drain cover was
located at the new stance.

| have also noted that there was an unearthing pin of doubtful
effectiveness; and there were no dry powder extinguishers
provided at the time of the visit, although it was claimed that these
had been obtained.

| pointed out in the report that the clutter within the yard close to
the tank was considerable, with various metal items and some
rubbish immediately adjacent. There was a large quantity of
cardboard located in a steel road container about 4 metres from
the tank and the container significantly added to the enclosed state
of the tank with a consequent reduction in ventilation.

No fixed drench system had been installed and there was no water
supply immediately by the installation.

In short, | concluded in my report that the safety issues relating to
the tank had not been effectively addressed in the period of 6 years
since Alastair Gunn visited the premises.

Part 4 of my report contained the following comments:
“Within the confined space of the yard there is insufficient space for

a 2 ton tank and even if it were to be located below ground, it
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55.

56.

57.

58.

would still not comply with the separation distances set out either in
Guidance Note CS85 which was current in 1982 or Booklet
HS(G)34”. The point | am making there is that there simply was
not space to store 2 tons of gas. [f the tank was underground it
would give rise to a different set of requirements altogether. | have
pointed out in the report that the only way of achieving a
satisfactory installation within the yard is to reduce both the total
inventory and the maximum size of an individual tank.

The total inventory is the total quantity of gas stored. Two x 1 ton
tanks was not a great improvement on one x 2 ton tank. My view
was that the best option was 3 x 250 kg tanks because | thought
that this was the smallest tank you could buy. | would have
recommended this change because smaller separation distances
are accepted by the guidance for smaller tanks.

| have pointed out that if that option proved unacceptable, the
occupier still had the option of trying to convert his LPG fired
equipment to burn natural gas which was supplied o other parts of
the factory or attempting to lease some of the waste land nearby
for the siting of an LPG tank.

| also made it clear (page 49) that other recommendations were
intended to ensure adequate ventilation around the tank, suitable
first aid fire fighting equipment to deal with either a rubbish fire or a
small escape of LPG and to minimise the likelihood of an escape of
LPG from the LPG vapour line operating at 5 psi, especially where

it runs through the factory basement [ICL/11448

There are many different units of pressure in regular use. The gas
pressure at a piece of equipment burning propane is normally
around 37 millibars. A thousand millibars is the equivalent of 14

pounds per square inch ('p.s.i."}.
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59.

60.

61.

62,

I have noted in my report that the vapour line at the ICL premises
was operating at 5 p.s.i. | might have read this off the gauge on
the tank, or asked ICL the pressure they worked to. | do not recall.

Section 5 of my report shows that | went into the basement
ICL/11448] | believe that | would have asked at that visit where
the pipe went from the tank.

The pipe was underground between the tank and the building so |
would not have been able to see its state. If | saw metal coming
into the basement, the assumption would be that the rest of the
pipework was metal.

In Paragraph 5, | was drawing attention to the fire hazard which
existed. My report states at paragraph 5: “While inspecting the LPG
pipework in the factory basement, | noted assorted combustible
material and an LPG cylinder stored on the staircase leading
directly from the basement to the floors above the ground. This
potential fire hazard is of evident concern to me, but as it is
properly controlled under the Fire Precautions Act, | believe the
appropriate action is to report our concern to the Firemaster for the
Strathclyde Brigade”.

My Recommendations|[ICL/11448

63.

64.

65.

I outlined my recommendations in section 6 of my report.

| have noted in particular that “Co-operation from this occupier
without enforcement action seems unlikely and these
recommendations contained are intended to form the basis for an
Improvement Notice under HSW, Sections 2(2) and/or 3(1)".

My comments regarding co-operation would have been on the
basis of the lack of action between 1982 and 1988.
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66. My recommendations are set out in section 6. In my view we could
have served an improvement notice in relation to the siting of the
tank and its surroundings. My recommendations were:

* 6.1 “The quantity of LPG stored within the yard adjoining the
factory should be reduced to a maximum of 750 kgs" — this is
the maximum inventory of the LPG.

s 6.2 “No individual tank for storing LPG should have a capacity
exceeding 250 kgs” - this pertains to the maximum size of the
tanks.

¢ 6.3 | recommend that the separation wall should be removed
between the factory yard and the open land outside, and
replaced by a substantial wire mesh fence or metal paling type
fence at least 1.8 metres high.

* 6.4 This recommendation deals with the separation issues. |
advised that LPG tanks should be located so that:

(a) “no tank is closer than 2.5 metres from the new

fence or the factory building;
{b) at least 1m of space is left between tanks and;

(c) no tank is closer than 0.3m from the wall
separating the factory yard from the adjacent
roadway”.

e 65 | advised that “Combustible materials and vegetation
should not be stored or allowed io accumulate within 2.5
metres of any tank and storage of equipment or materials
within the yard, which would substantially impede ventilation of
the area around the tanks, should not be permitted”. |
recommended that the occupiers get rid of the container with
the cardboard which my report notes | saw on my visit.

13



6.6 | recommended that a hose reel or alternatively two 9 litre
water extinguishers is provided and protected from freezing in
cold weather. This is a simple standard fire precaution.

6.7 “In addition to the above, two 9 kg dry powder extinguishers
or equivalent should be provided at the installation”. Again, this
was a standard precaution as water has no effect on a gas fire
which would require dry powder extinguishers or the

equivalent.

6.8 “During LPG deliveries to installation, at least one
employee of the factory should be present. This employee
should have received training and written instructions in the
procedures to be followed during filling, the hazards of LPG
and the action to be taken in an emergency”. | wanted the
company to be involved in deliveries and not just the tanker
driver. The employee would have a role in telephoning or
raising the alarm, i.e. a presence, in the event of anything
going wrong and action being required.

6.9 “If tanks are manifolded together for vapour off-take, a shut-
off valve should be provided at the manifold, so that all supply
of LPG to the building may be isolated by closure of a single
valve. Written instructions should be provided, requiring the
LPG supply to the building to be isolated at the tanks, outside
normal working hours or whenever all the LPG burning devices
are to be out of use for an extended period”. Basically | was
looking for some way of minimising the risk of a leak into the
building by turning the gas off every time the building shut
down and the oven was not in operation.

6.10 “In the building basement, a “T" joint in the LPG pipework,
sealed only by a single valve, should be sealed with a screwed
plug or other appropriate fitting”. | wanted the "T" joint to be
properly sealed to avoid any risk of the valve being opened
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accidentally. This was standard practice in relation to mains
gas.

e 6.11 See below.

e 6.12 dealt with the nature of the services provided under the
manhole cover immediately outside the factory yard gate and
recommended that the road tanker should not stand directly
over the manhole during LPG deliveries, but should be as far
away as is reasonably practicable. | have pointed out in the
report that the matter outlined in 6.12 is actually out of the
direct control of the factory occupier and probably not
enforceable but represented good practice.

Recommendation 6.11

67.

68.

69.

At paragraph 6.11 | recommended that "Part of the underground
pipework carrying LPG vapour into the building should be
excavated. The state of the pipework and any corrosion protective
coating should be examined by a competent person, and any
recommendations made as a result of this ingpection should be
carried out. A pressure test of the pipework should also be carried
out”. (I added the last sentence by hand to the typewritten report).

Although | do not specifically remember the visit to the premises, |
know that | would have had to ask the site owner gquestions to get
to the stage of putting in this recommendation. | would have asked
about the pipework and | believe | got no clear answers. | believe
that | could not tell what the pipe was made of and whether it had
corrosion protection.

The excavation would determine (i) what the pipe was made of, (ii)
whether or not there was any corrosion protection and (iii} the
condition of the pipe.

15



70.

71.

72.

73.

74,

75.

At paragraph 6.11 of the report, the last sentence "a pressure test
of the pipework should also be carried out" is handwritten by me. |
have written this in myself {0 save it from going to the typist once

again.

With regards to ‘competent person’ | would say that this would be
someone with relevant theoretical and practical experience
including knowledge of the current guidelines (for example the gas
supplier — the obvious first point of contact, or someone
recommended by them).

A pressure test is worth doing because it is quick and easy and it
tells you whether the pipework is leaking at that time. However, it
would not determine the actual condition of the pipe, whether it is
protected, whether there are signs of corrosion or the potential for
failure in the future. The tests are normally carried out at higher
pressure than the operating pressure so you get some degree of
reassurance it will not fail very quickly after the date of the test. In
domestic gas, there is a legal obligation on anyone working on the
system to pressure test. A pressure test is not a satisfactory
alternative to excavation as excavation gives some idea of risks in
the future that pressure testing may not identify.

I have also noted at the bottom of the report that | would appreciate
a copy of the photograph of the tank taken during the visit by Mr

lves and me [ICL/12429-12436]|

My report with a standard covering page was sent to John Ives.

John Ives then wrote to ICL Technical Plastics Limited on 8
September 1988. | am shown a letter dated 8 September 1988
(Report on Inspection File page 45) (Copy also at A3 in Inspection

file) [ICL/ 011444]] My recommendations were copied into John

Ives' letter to the company.
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76.

77.

78.

79.

80.

81.

My next involvement with ICL appears to have been a report in the
form of a memo dated 17/1/89 (page A10 of Inspection file)
commenting on proposals provided by Calor|[ICL/11481].

It is clear from the content of the report that | had received a copy
of the letter of 4 January 1989 from Maurice J Coville of Calor
Group plc with an attached sketch plan of the proposal for ICL
Technical Plastics Limited at Grovepark Mills {pages A8 and AS0 in

Report in Inspection file) |[ ICL/11479-11480 !l

| do not actually remember getting the Calor plan, reviewing it or

providing comments on it. Calor's letter would have been
photocopied by John lves and sent to me in Edinburgh. All
correspondence with the factory owner was routed through the
factory inspector. The specialist inspector never wrote 1o the
factory owner directly. |

I have noted in my report that proposals show the new tank
installed with one end located only 0.5 metres from an existing
brick wall |ICIJ1M81| The proposal was that that wall was 1o be
ventilated along its base by the removal of a number of bricks.
Beyond the wall was open land not under the controt of the factory
occupier which was used for car parking and other purposes. The
plan also showed the appropriate 3 metre separation distance for
the size of vessel marked in the factory yard, but it was suggested
in brackets that this should somehow be suitably extended to
beyond the ventilated wall.

[ pointed out to Mr lves at paragraph 3 of my report that if the
occupier could somehow gain control of extra land outside his
existing premises so that he had full control over all the land within
3 metres of the proposed tank, then Mr Coville's proposals were
acceptable.

If, however, the condition could not be met, then | stood by my
earlier recommendations and would be prepared to support
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82.

83.

84,

85.

enforcement action in respect of them. The part of Mr Coville’s
proposals that | have described were put forward in order to meet
the recommendations made at Paragraphs 1, 2, 3 and 4 of Mr lves’
letter to ICL Plastics dated 8 September 1988.

Mr Coville's proposals also referred to paragraph 11 of John lves'
letter of 8 September 1988 |[|CLI11444-11445]. In his letter, Mr
Coville stated: “With regard to Paragraph 11 of your letter, the
condition of the attendant wvapour off-take pipe would be

ascertained, during vessel exchange, by examination of the “riser

pipe”, at the vessel and by a pressure test on the pipeline”.

In respect of Recommendation 11, | state “In respect of
recommendation 11 regarding examination of the underground
pipework from the installation, then the proposals by Mr Coville are
acceptable”,

The “attendant vapour-off take pipe" is the pipe leading from the
top of the tank into the ground and continuing underground across
the yard. In light of my recommendation to excavate, | believe |
would have taken Mr Coville's proposal to mean that he was going
to dig a short way down to ascertain the condition of the pipework.
Therefore, | would have taken Calor's reference to the "riser-pipe"
as being all the vertical section of the pipework including that part
of the pipe that was underground. | believe | would have
understood his proposal to be that he would dig down a few inches
to determine the state of the pipe there, determine what it was
made of and what form, if any, of corrosion protection was in place
and advise the company accordingly.

Examining the pipework above ground would tell you nothing that |
could not see in the first place. Therefore my expectation looking
at this would be that Calor would dig down a short distance at the
riser pipe. The proposed arrangement could have only resolved
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86.

87.

88.

89.

the issue raised at paragraph 11 of John Ives' letter to ICL if it had
involved looking at the pipe below ground.

You can tell quite a lot by looking at the short section of pipework
that is underground but near the surface. You can tell its condition
and you can tell whether any corrosion protection has been

provided.

in my letter to John lves commenting on Calor's proposal, | refer to
"examination of the underground pipework" [[ICL/11481]| This
would reflect my understanding of the proposal. | note that the
wording "underground pipework” is not used in John Ives'

subsequent letter to Calor of 23 January 1989 [[ICL/11443] | did

not see John lves' letter to Calor until after the explosion.

In the letter that | sent to John lves commenting on Calor's
proposals, | mention that | hoped that appropriate enforcement
action would now be taken to ensure that the installation was
improved without delay. | believe that | meant that | still thought
that an improvement notice should be served on the company.
Reflecting on the matter now, it may have been difficult {0 serve an
improvement notice in relation to the underground pipework unless
we could allege a breach and we had no evidence of a breach
because we did not know if there was a problem with the pipe at
that time. However, there were still other issues in relation to the
siting of the LPG tank and its surroundings which merited

enforcement action in my view,

| then received a memo back from John lves dated 20 January
1989 (Inspection file, page A11)|[ICL/ 011482]|stating that any
enforcement action taken was his responsibility as the local

principal inspector and that he would just take appropriate action
as he saw fit to deal with the matter. | accept that whether or not to
take enforcement action was a matter for John Ives alone
according to the established arrangement within the HSE.
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90.

91.

92.

93.

He pointed out to me in that memo that “The problem that has
arisen is that Calor Gas are telling the occupier and myself that
they do not produce tanks for bulk LPG which meet the standards
of your original report. In other words, if | were to enforce the letter
of your report then this site would have to cease using LPG. In
those circumstances, | deem it better to try to reach a reasonable
compromise and solution than rush into enforcement action which
will backfire. In view of Calor’s claims, perhaps you could confirm
that it is possible for them 1o supply tanks of volume no greater
than 250 kilograms."

When | received that response from John lves, | had no reason to
disagree with his course of action. If | had been unhappy at the
course of action John lves had proposed, | could have raised it with
my boss, Keith Wilson. However, | do not recall doing so.

| responded to John Ives by way of a Memo dated 2 February 1989
(page A15) | noted there that Mr lves had apparently
heard that the company proposed to purchase or obtain control of
a small area of extra land close to the LPG tank which would allow
them to obtain a greatly improved arrangement surrounding the
tank. | recommended that the tall brick wall adjacent to the gates,
giving access to the factory yard, should be removed and a robust,
non-combustible open mesh fence or similar security arrangement
should be installed at the appropriate separation distance for
whatever size of tank is required. In that memo, | also said that |
was surprised that Calor were unable to supply a tank of less than
one ton capacity. | have noted that | had made telephone
enquiries to other gas suppliers who indicated that tanks of
capacity of 200 or 600 kgs are available. | offered my help if Mr
lves wished.

It appears that | wanted to see some progress and Calor's
proposals were a significant improvement on the existing situation,
therefore | did not insist on the 250 kg tanks initially recommended.
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94,

It would have been my expectation that the underground pipe
would, at least in part, be checked. | recommended that it be
checked and that advice was taken from a competent person.

| believe that | had no further involvement with the premises.

GUIDANCE AND PREVIOUS INCIDENTS

HS(G)34

95.

96.

97.

FICs

98.

99,

100.

All Fire and Explosion Specialists had training in Health and Safety
Executive Booklet HS(G)34 “The Storage of LPG at Fixed
Installations” [[ICL/ 001272- 001312] at the time it was published in
1987. It superseded previous guidance, including CS5. Ht

represented a new agreement between the HSE and the LPG ITA
(the LPG Industry Trade Association).

| would have read and thought about H5(G)34 at the time of my
visit to [CL.

The guidance in HS(G) 34 does not give specific advice in relation
to the maintenance of underground piping carrying gas.

Factory Inspectorate Circulars (FICs) were issued on various
topics. Their purpose was to alert specialists to relatively specific
issues.

They were internal circulars and so were not normally available to
industry.

FIC 286/43 |1ICL/001040~ 001043|| was a circular dated 10

November 1980 which recommended standards of installation,

commissioning and inspection of underground pipes conveying
LPG primarily in liquid form, although it stated that similar
standards "could be applied with advantage" to underground pipes
conveying LPG vapour.  The pipeline at ICL conveyed vapour
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101.

102.

103.

104.

105.

106.

107.

rather than fiquid. This circular was important at the time it was
issued in 1980 because it identified a problem that needed to be

brought to the attention of other inspectors.

At paragraph 7, this FIC suggests an inspection of the underground
pipe work after 10 years. In my opinion, the word "uncovered"

requires excavation.

The author leaves inspectors with little help in deciding what should
be done about pipes carrying gas rather than liquid.

Paragraph 8 states “If, for any reason, leak or severe corrosion is
suspected then the line should be taken out of use and pressure
tested without delay”. At ICL, | had no reason to suspect a leak or
severe corrosion — there was no evidence of a leak.

Paragraph 9 states “firms with inaccessible pipes or pipes that are
not installed to good modern standards should be advised of the
danger from leaks and encouraged to install the pipes to a good
modern standard”’. At ICL, we had no evidence of the standard
that the pipeline was constructed to, which is why 1 would have
recommended that ICL excavate to check the condition of the

pipes.

In 1983, FIC 286/43 was cancelled and a revised document - FIC
286/43 REV [ICL/ 001040- 001043] had been issued.

This Circular is headed up as “Underground Steel Pipes Conveying
LPG as a Liguid”. However, it also states "the standards
recommended here are good practice and are suggested for all
underground pipes conveying LPG" (emphasis added), which
would include gas.

Paragraph 16 recommends that pipelines should be inspected at
intervals of not more than 5 years. You cannot inspect something
you cannot see so | take this as requiring at least some excavation.
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108.

109.

110.

Paragraph 19 states that when an underground pipe is installed to
a low standard (this includes the standard being unknown, as was
the case at ICL), it should also be inspected.

These two FICs were issued before | joined. | believe | would have
read them because | was reasonably diligent at making sure | had
access to all advice on my topic. However, by the time | visited the
ICL premises in 1988, it appears that FIC 286/43 REV had also
been cancelled (it has a handwritten note saying "cancelled by
F/FIM 1987/48") and by this stage the main guidance was HS(G)
34. These 2 FICs show that the HSE were considering the issue of
underground pipework in the early 1980s. The identification of
sites to which these circulars applied was left to local factory
inspectors, Advice about the extent of circumstances in which
enforcement action was appropriate would be provided by one of
the regionally based specialists. The decision whether to take
enforcement action on the issues covered by these circulars would
ultimately be made by the factory inspector.

| was shown Report of an Injury or Dangerous Occurrence
[ICL/9409-9423]| This is the Health and Safety Executive Report
about an occurrence on 14/12/87 at LBA Limited, Hinton House,
Daventry, North Hants and the Report was prepared by Inspector
G T Harding and dated 13 January 1988. The incident which was
reported was a major LPG explosion in an underground firing

range causing structural collapse. | am sure | was not aware of
this report at the time of my visit to ICL. The specialist who looked
at this did not appear to send any report to the fire and explosion
specialist group in HSE's Bootle headquarters so there was no
obvious route for it to reach me. | did not routinely see reports of
my specialist colleagues in England and Wales. Headquarters
would raise common patterns but would not circulate all reports.
The headquarters staff looked for new and interesting reports to
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111.

t12.

113.

114.

circulate. | already knew that if there was an LPG leak into a
basement, it could cause an explosion.

At the time of my visit to the ICL premises, | was aware of the need

to consider underground pipework.

At the start of 1985 the HSE took on responsibility for mains gas
safety. It started enforcing the Health and Safety at Work Act 1974
against the mains gas industry. We were all on a learning curve.

Just after taking on responsibility for mains gas safety, in January
1985, a block of flats exploded in Putney, London, killing 8 people.
In November 1985, in the same year, 5 residents were Killed in an
explosion at flats in Rutherglen, Glasgow.  This informed the
HSE's perspective at the time. The HSE started to look at the
codes and standards that the nationalised gas industry had used
over a long period (the gas boards had standards which required
routine corrosion protection of all low pressure pipework and
medium pressure pipework), the types of failures and the
consequences of those failures. Mains gas was traditionally laid in
wrought iron pipe. Steel pipe, which is recommended for use for

LPG, is normally more vulnerable to corrosion.

| knew of the history of problems of gas leaks in the mains gas
industry.  The Putney report records that in 1984/5 in England,
Wales and Scotland there were 16 gas explosions of which 8
resulted in severe damage. | had knowledge of the reports into the
explosions at Putney and Rutherglen which highlight the ease with
which gas escaping from pipes outside a property leaks into the
property even from a low pressure source. | knew corrosion was
possible. | knew mains gas industry wrapped pipe with corrosion
protective tape. Taken together | evidently could not satisfy myself
during the site visit to ICL's premises that this pipeline was safe. |
did the only thing open to me at the time, which was to recommend
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115,

116.

117.

Witness signature

to John lves that he required that the company did more to
establish whether the pipeline created a risk.

From reading my initial report | would say that the
recommendations which | have listed were made up from my
knowledge taken from the HS(G) 34, earlier guidance on LPG and
my knowledge of incidents involving mains gas.

With regards to my chain of command, if | ever had to obtain any
advice from any other person in FCG, it would have been Keith
Wilson for any advice on this.

| confirm that the contents of this statement are true.

Date
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Supplementary ICL Inquiry Statement

Mr Alan Tyldesley

1. The explosion at Flixborough in 1974 highlighted the need for all
pressure systems to be properly designed, inspected and maintained when
they have the potential to create danger if they failed. However, by 1988
requirements covering all such pressure systems had not been written into
specific health and safety legislation.

2. Nevertheless, this need for proper design, inspection and maintenance
was recognised by the LPG industry at this time. Inspection of pressure
equipment is intended to identify deterioration in the integrity of the
equipment, before it fails and causes danger.

3. The frequency of inspection in any technically sound code or standard
must take account of the original design standard. Where no particular design
standard was used, or has not been recorded, a shorter time interval between
inspections is appropriate.

4, During my oral evidence to the ICL inquiry, | was shown an extract
from a code from the LPGITA which was current in 1988 and which made
recommendations concerning the methods and frequency of inspection of
underground pipe. 1 certainly had not seen this code since 1990, and may
never have done so.

5. Often codes and standards set out limitations on their applicability. |
was not given chance to see the whole code, nor any section or related code
setting out recommendations for the design and installation of pipework. |
was however invited to compare my recommendations made to ICL in 1988

with the recommendations of this code.



6. Any comments | was able to make during my oral evidence from
seeing a small section of this old LPGITA code were based on an inadequate
opportunity to come to a sound technical view of the applicability of the
recommendations concerning inspection frequency, and should be
disregarded.

| confirm that the contents of this statement are frue.

Witness signature
Date




