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Tuesday, 4th Novenber 2008

(10.36 am
MR MARTIN. M Lord, the order of proceedings as intimated

when we broke for today is Dr Roger King will be the
first witness. M Betts, who ny Lord will recall had
questions for and others will be recalled after that and
then M Brian Fullam of the Health and Safety Executive
will begin today if there is sufficient tinme, which I
certainly hope there will be.
So if I can call Dr King now, please.
DR ROGER ANTHONY KI NG (cal | ed)
Exam ned by MR MARTI N
Thank you, Dr King, if you just nake yourself
confortable and if | could ask you to have, please, the
final version of the Inquiry statenent which should have
been provided to you and al so your report which was
prepared for the Procurator Fiscal originally and which
begi ns, for our purposes, on [page 9;§§‘ I will ask you
guestions about that. Perhaps can have 9163|up on the
screen just to confirmwe have the right docunent.
Dr King, we can see that your full name is Roger
Ant hony King and you have degrees in chemical
engi neering and corrosion science and engi neering and
your doctorate related to soil corrosion with particul ar
reference to the activity of sul phate reduci ng bacteri a.

Over the past 30 years you have been hired by
governnent departments and research centres and ot hers
to provide themw th specialist advice on materi al
sel ection and corrosi on nanagenent. You are a nenber of
the National Association of Corrosion Engineers and a
founder nmenber of the UK section of what | take to be
the National Association of Corrosion Engineers, an
ex-counci| nenber of the UK Institute of Corrosion
Sci ence and Technol ogy and a nenber of the Pipeline
Industries Quild and you have witten a nunber of
papers.

I wonder if | could take you through then, please,
wi t hout reading any nore of it than is necessary at
length -- and I will ask you to | ook at your report and
one or two other docunents at various times. |In the
section begi nning at page 4 you say under the heading of
"The pi peli ne.

"The LPG pipeline at Grovepark MIls was fabricated
usi ng carbon steel pipe. Parts of this pipe were coated
in a layer of zinc. Zinc provides cathodic protection
but this is largely irrelevant in this case as it was a
very thin layer of zinc and so woul d not have | asted
| ong, perhaps a nunber of nmonths. The zinc is
essentially a red herring."

We are going to tal k about cathodic protection |ater

as a nmeans of inhibiting corrosion in buried pipework
but | wonder if you could just explain at this point how
it is that a zinc coating, however thin, around a stee
pi pe provi des cathodic protection. What actually is the
nmechani sm of that cathodic protection and what is the
corrosion that it is protecting agai nst?

Good norning, |adies and gentlenmen. Cathodic protection
is essentially very sinple. |If you are used to buyi ng
toys for children, we put little batteries in them and
the battery is made of two dissinmilar materials

i nterconnected with something that conducts electricity
and when we short circuit these we get electric currents
passing. Cathodic protection is essentially the sane.



page

page

page

4

5

6

O >

O >

O >

O >

The zinc has a different thernodynanic potential to the
steel so when they are conbined electric currents pass

between the iron and the zinc and the zinc corrodes to

provide sufficient electricity to suppress corrosion

reactions on the steel. |In that process the zinc is
consuned
I think that nmakes it very clear. |In order to have what

is called cathodic protection, a current, no doubt a
very minuscule electric current, is fornmed between the
two different netallic materials, in this case zinc and
steel ?

Yes.

Correct me if this is the wong phraseol ogy: because the
steel is nore resistant to corrosion, the zinc corrodes
rather than the steel where zinc is being used as the
protective coating?

That's correct.

But of course as you inply, in the latter part of the
par agraph, sooner or later the zinc is all exhausted by
corroding itself and then the protection would be [ost?
That is correct.

If you have a pipe which is entirely steel, Dr King,
does it have any electrical current either in it or
between it and sonmething else so that it corrodes?

The problemw th nost engineering materials is they are
not conpl etely honmogeneous. So if we take a piece of

pi pe, steel pipe, there will be areas on it which are a
little bit nore active than other areas. So the neta
sets up little galvanic cells on itself so electric
current cycles through the steel and through the soi
and these areas which are nore active start to corrode.
So that the existence of electrical current is essential
to the corrosion nechanismthat we are tal king about ?
It is indeed.

Even in an apparently uniform piece of steel there wll
be m nuscul e currents passing which then lead to
corrosion in one part, in a sense protecting the other

part if | understand the mechanisn®?

That is correct.

W will come back to that because | think it is

i mportant when we di scuss the application of what we
have cal |l ed cat hodic protection

You then say:

"The pipes were interconnected by non-gal vani sed,
mal | abl e cast iron fittings, particularly at the el bows.
The fundanental problemis the fact that the pipe was
not protected by any neans at all."

I will not trouble you with that evidence.

You then tal k about oxygen corrosion and you say
that is what in ICL we are concerned largely with.

"Oxygen corrosion is the nost common soil corrosion
process. The nore oxygen that reaches the netal the
nore rapid will be the corrosion. The presence of salts
in the soil increases the extent of corrosion but it is
t he oxygen concentration which determ nes the rate of
corrosion.”

Now, again, please forgive ne if I amwong,

Dr King, but as | understand it for what you are

referring to as oxygen corrosion -- and of course it is
di stingui shed fromother fornms of corrosion in your
report -- what you are saying is that one needs to have

oxygen but one al so needs to have soil for the corrosion

process to occur because the obvious question is that
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the evidence has reveal ed that by and | arge pi pework,
steel netallic pipewrk which is exposed to the

at nosphere, does not corrode as quickly as that which is
buried in soil.

You must be careful there. It depends on the

at nosphere.

Forgive nme, that is what | amlooking for. The question
| amasking is that for the purposes of what we are
tal ki ng about, one needs both oxygen and soil ?

Yes.

VWhat | was going to say is if you have only oxygen, in
nor mal at mospheric conditions such as exist in the West
of Scotland, woul d exposed pi pework corrode nore quickly
or less quickly than soil buried pipework?

A |l ot depends, as | nentioned earlier, on the
atnosphere. W all know for exanple that if we have
steelwork that is exposed to the sort of humidity that
you normally get in this part of the world, unpainted
steel will corrode in the atnosphere. That's because
thin layers of water formon the netal surface and then
the corrosion process starts in that thin filmand we
see that as the brown and orange rusts that formon
netal surfaces. The process is worse in soil because
there are other things in the soil which tend to

accel erate the corrosion slightly.

In other words, and again if | understand it correctly,
you nust have the oxygen?

Yes.

But you must al so have sonething else. It may be

noi sture sinply adhering to the steel work in a danp
exposed location or it may be soil which includes

nmoi sture and no doubt other things?

Yes.

You then tal k about the failed bend as having been a
particular risk in the soil conpared to the main section
of pipeline because it was |ess deeply buried in the
soil than the renainder of the pipeline. Oxygen
diffusion will be higher at the location of the failed
bend.

I's that purely a function of depth and the fact the
soil will be less conmpacted closer to the surface,
therefore, there will be nore oxygen in it?

Yes.
You then say:

"In addition to oxygen diffusion through the soi
t here woul ds appear to be an additional oxygen diffusion
path fromthe building to the failed bend."

That, as you reveal in your report and has been
dealt with in the evidence, that is thought to be the

path whereby the LPG entered into the basenent. Wat
you are tal king about of course is prior to that it was
a path for oxygen to get to the pipe frominside the
bui | di ng?

Yes.

Under the heading of "Additional pressure in the

pi peline", you deal with the raising of the level of the
yard in about 1972 and you say:

"This woul d i npose an additional load on to the
pipeline. It also covered the end section of the LPG
pi peline where it entered the building. Soil corrosion
woul d have initiated fromthis date. Prior to burial
sone at nospheric corrosi on woul d have occurred.

"The | oadi ng would be nore severe than a
straightforward soil overburden because construction
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debris, eg a concrete slab, had been placed on to the
pi peline. The additional overburden is reported to have
distorted the final buried el bow by about 5 degrees."

We heard fromDr Hawksworth ultimately sunmari sing
that coul d have happened. You say:

"Heavy | oading could eventually have led to
nmechani cal failure of uncorroded material in the
pipeline. This could offer because as the length of the
flaw in the pipe increases, the |oad on the pipeline
woul d be carried by the smaller remaining section of
uncorroded pipe ..."

I wonder if | could ask you to look, if they could
be put up on the screen, please, at sone photographs.

The first is Egzgg. This is a photograph of the
pi ece of the pipework which failed critically according
to the evidence before it was separated. Incidentally,

it is lying on the floor of the Inquiry roomin front of
you after separation but the el bow that we are tal king
about is the elbow that is approximately in the mddle
of the photograph.

Could I have the next photograph, please.

In this one, this is a close-up of the el bow and the
threaded fitting which is referred to in your report and
what we see in yellow-- it is slightly difficult to
read -- is:

"Bridge of corrosion products across opening after
renoval of reinforcenent.”

I will just ask you to note that at the nonment.
Coul d we have the next photograph, please.

That is a photograph of the two parts separated and
then the final one | want to | ook at, which is |

This is | ooking downwards on to the aperture of the
uni on where it had broken and what we have heard
ot herwi se and what you are familiar with, Dr King, is
that the corrosion had reached an extent of 71 per cent

around the circunference. It was at the point of

thread -- | do not need to trouble you with that -- and
latterly the clean netal, as it were, (that is to say,
what had not fractured as a result of corrosion) was the
29 degrees which we see at the top of the photograph
That is pretty clear.

As | understand the evidence that you are giving in
your Inquiry statenent at the point that | have just
described to you is that the |oading, the weight on the
top, the 5-degree angle created, would tend to cause the
weakeni ng caused by corrosion to take place as the
actual piece has suggested; that is to say, it
fractured, as it were, with a weight above and the | ast
pi ece of uncorroded netal was towards the top. But at
some point the | oading becane too rmuch, the extent of
corrosi on becane too much, the gap appeared and the gas
t hen escaped.

I's that a reasonable sumary?

Yes.
At paragraph 12 you tal k about:

"One further effect of additional strain is bl ow out
of the adherent blanket. The build-up of corrosion
adheres to the surface of the pipe, creating plugs of
corrosion.”

By that what | understand is that for a period,

potentially quite a | engthy period, although the pipe
surface had failed through corrosion, little, if any,
gas escaped because the seal was kept by the corrosive
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materials in the gap. |Is that right?

To an extent, yes. W wouldn't know how much gas may
have perneated through because of course these rust
plugs tend to be slightly porous.

But it is only at a point perhaps relatively soon before
the build-up of gas in the basement which caused the
expl osion, for whatever reason, whether the |oading or
whet her the corrosion sinply reached a point where the
pi pe could no longer sustain itself, the seal as you
call it, the plug of corrosion, for whatever reason was
di spl aced and the gas was then able to escape --

Yes.

-- in a nore significant quantity.

In 13 you say:

"The i ncreased burden caused by the raising of the
yard and the concrete slab on the el bow of the pipe may
have been of inportance in the ICL case as contri buting
factors. However, in general the biggest problemis
corrosion. The unprotected pi pes woul d have corroded
despite raising the yard or adding the concrete slab
There is not any particular need to focus on the | eading
or any precise nechanism"”

If | understand you correctly, Dr King, what you are
saying is that sinmply by virtue of it being in the
ground in this location with the anbi ent conditions that
existed for a sufficient length of time, this pipe was
going to fail sooner or later?

Yes.

It may have been the | oadi ng which actually brought it
about at a particular time but that was sinply, as it
were, a circunstance which brought the critical event
into existence; it was not the cause of the corrosion?

That's correct. 1In fact, the pipe was corroded in other
areas we al so discovered
Taking it sumarily, if | look at paragraph 14 you talk

about the weather, in paragraph 15 you tal k about
evi dence whi ch had been given that the day before the
bui | di ng shook, and you also refer to the possibility of
[ightning striking the pipework. That is paragraph 17.
I n paragraph 18 you are asked whet her the geol ogy of the
site had any potential significance and in each of these
cases, as | understand it, whilst it is inpossible to
rule anything out, these were not critical factors.
They coul d have caused this but on the evidence the
cause was the corrosion. Thank you very nuch.

We then cone to cathodic protection in the sense of
what m ght be done to inhibit the corrosion of a pipe

such as this. | wonder if | could ask you to | ook at

your report, please, and in particular | think it wll
be [page 9177
IS 1s the page, Dr King, where you are di scussing

cathodic protection and to sone extent what you say in
your Inquiry statenent is a summary of that. | would
like just to discuss it with you if | couldin alittle
bit nore detail.

In paragraph 19 of your Inquiry statenent you say:

"Cat hodic protection is very efficient particularly
for small pipelines. It is a well established technique
that is widely used to prevent corrosion of buried and
subnerged pipelines. Cathodic protection works by
shifting the corrosion of the steel pipeline to another
sacrificial material that is electrically connected to
the steel. The steel and the sacrificial material form
a battery simlar to a conventional primary battery
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normal ly for buried pipelines magnesiumis used as the
sacrificial netal

"The caveat to this is when a pipe is buried but at
some point comes through the ground into the air, for
exanpl e when it enters a building, it is exposed to
corrosion. At this point the pipe should be wapped."

If I understand this, and if we | ook at
your report, as you have said in the second paragrap

of

"CP works by shifting the corrosion of the stee
pi peline to another sacrificial material. The steel and
the sacrificial material forma battery simlar to a
conventional primary, for exanple 1.5 volt battery. The
usual sacrificial materials used are zinc or magnesi um
In the present case magnesi um anodes are used."

As | understand it follow ng the evidence that you
gave a few nmonments ago how this works is that rather
than allowing the currents to flow either within the
nmetal itself or perhaps between the netal and a zinc
coating thus bringi ng about a weakness at one point of
the cycle all of the electrical current in the nmetal is
taken off and put into the sacrificial material which I
think is called the anode is that right?

That's true.

And if that sacrificial material is buried not far away
in the same soil, then the circuit that is formed | eads
to the corrosion of the sacrificial material, the zinc
or magnesi unf

Yes.

These are used in the case of a steel pipe because they
corrode easier than steel ?

That's correct.

In other words, as the word is used in your Inquiry
statenent the anode is sacrificed in the sense that it

i s encouraged to corrode by this nechanismso to
preserve the pipeline?

That's correct.

VWhat that neans by | ogic obviously is that sooner or
later the anode will be used up conpletely and will

di sappear and at that point the protection will cease?
Yes, that's correct.

So that if you are wanting to provide protection to a
particular identified piece of pipewrk you can do a
calculation to work out how nuch of the anode you are
going to need to protect what is there for a predicted
peri od?

That is exactly correct, yes.

If we | ook at the next paragraph of your report that is
what you do, you say:

"The under ground pi pework had an external dianeter
of 33 millinetres (1.25 inches) and a length of, give or
take, 55 feet. The nonminal area of the pipeline would
have been 18 square feet. [That is just a calculation
of surface area] Allowing for the slight dianeter
increases for the fittings this would be approxi mately
20 square feet. Cathodic protection current to protect
corrosion is typically 5 nmillianps per square foot. For
a corrosion free service life of 30 years, the tota
current required would be 3 anp years."

That is just a calculation of the quantity of
electricity which would be necessary for the predicted
period or the cal cul ated period.

"Magnesi um anodes provi de 900-anp hours per pound.
Allowing for |eap years, this would equate to 10-pounds
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of magnesi um per anp year. Consequently about 30-pounds
wei ght of magnesi um woul d have been sufficient to
prevent corrosion of this pipeline for 30 years. Smal
magnesi um anodes are fabricated as 3-inch dianmeter rods
by 3 feet long with a wei ght of 16-pounds and cost about
£30. Two 16-pounds anodes woul d have prevented
corrosion of this pipeline beyond the 30-year service
life. The nagnesi um anode would be buried roughly 1
nmeter fromthe pipeline, probably adjacent to the

buil ding, to afford protection to the anode and an

el ectrical connection nade with the lead fromthe anode
to the pipeline. This connection could be an earthing
type mechani cal connector or a spot weld. In sone cases
the el ectrical connection is nade above ground in a
junction box so that the state of the CP system can be
checked to ensure all is well."

Do | understand it, Dr King, that assuming that is
done in a hypothetical situation, then the systemin the
at nospheric and ot her conditions which are around it
acts as a protector w thout any further human or other

intervention, as long as the circuit renains connected?
The section of the pipe that is buried, yes.

VWhen you say earthing type electrical connection, by
that do | understand sinply one of these clanmp-type
fittings that can go round a netal pipe or as you say
spot weld, connect a wire to the anode, put the anode
into the ground about a neter away obviously
sufficiently protected and the circuit then exists at
| east as long as the anode is --

That's right.

Is it possible to have perhaps -- you nention

two 16-pounds anodes being commercially avail abl e.
Wul d you have two separate anodes or put one in after
15 years of the first one?

You coul d do either, whatever is the nost convenient

thing to do. |If you put one anode in it roughly |asts
15 years and then you could replace it or you could fit
and forget. If you wanted the thing to |last 30 years

you put two anodes in at the sane tine.
You then say in the next paragraph of your report:

"Addi tional costs would have been incurred, however,
in ensuring that the pipeline was electrically
continuous. Usually this is done by spot wel ding the
pipe to the fittings. It may be, however, that the
threaded fittings were sufficiently tightened such that

there was electrical continuity. This would be easily
checked using a standard voltneter in the ohmeter
function.™”

I will come back to that issue in a nonment:

"The use of cathodic protection for small dianeter
pi pel i nes saves the requirenment of attenpting to coat or
wrap the pipeline. |In nost cases pipelines are
protected by the conbination of coating and cathodic
protection but this would not have been necessary for
this small pipeline. Coatings alone are an alternative
to CP but it is expected that the cost of w apping or
coating this pipeline would have been nuch hi gher than
the application of CP."

As we di scussed at the begi nning, zinc around the
steel pipe, zinc coating, can also or does al so provide
a cathodic protection --

Yes, it does.
-- but eventually because of the nechani smthat
di sappears.
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Is it possible to say, first assuming a perfectly
installed zinc coated pipeline, is it possible to say
how [ ong that woul d survive in normal conditions buried
in the ground?

W have --
Sorry, | should say w thout corrosion beginning to

affect the steel?

We have sone figures on that in research work has been
done at our National Physical Laboratory here and al so
American work. | think sonewhere in the report |'ve

gi ven sone figures for the rate of corrosion of zinc in
soils and | think it's in table 1 of the expert opinion
One can realise rapidly fromthat the demands of zinc
that was applied to this initial pipeline was really
very nodest. So the period of time the zinc would
protect the pipe would be quite limted.

That is what | want to come to, the calculation that you
have done woul d not really have an equivalent in the
usi ng of coated pi pework because the coating woul d not
provide the quantity of anode, if you like, equival ent
to the buried nagnesi um anode?

That's correct.

The second question | amgoing to put to you is, of
course, as we have heard, particularly with screw
fittings and so on, it is not always possible to ensure
that the coating protection is properly continuous or

i ndeed - -

That is correct. Were the threads are cut very often
of course the zinc coating would be danaged anyway.

But am | right that if one is applying this externa

cat hodi c protection, the connection of a wire to an

anode buried el sewhere, these difficulties do not arise

as long as electrical continuity is identified in the

pi pewor k?

That is correct.

I think in paragraph 20 and 21 you really are repeating

what | have taken fromthe report so | do not need to do
t hat .

In 22 you say:

"The ideal point to situate the anodes is for one to
be buried by the tank and one at the entry of the
bui | di ng. "

That is obviously assunmi ng you have two.

"If it is a case of digging a hole, inserting the
anode, connecting the anode lead to the pipe and filling
in the hole, this avoids corrosion at the edges as it
protects the whole length of the pipe."

Tal ki ng there about digging a hole, is it necessary
to dig any hole into the pipewrk itself in order to
attach the wire to the anode?

No, not that --

You can sinply use the piece of pipe that is exposed?
Yes.

As long as there is an efficient properly made

el ectrical connection it works underground?

Yes, electricians do it all the tine for groundi ng of

pi pelines. W have earthing mats essentially in case
there's a stray current on pipework. So these things
work very efficiently.

W& say stray current in that sense, is that the
possibility of a stray current causing a spark?

Yes.

At the end of paragraph 23 you tal k about the
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cal cul ati on and you then say:

"British Gas systens previously were protected in
this way using standard anodes."

VWhat sort of British Gas systens are we tal king
about? Are we talking about large mains or are we
tal ki ng about small potentially industrial or domestic
pi pewor k?

Al'l major Transco pipelines, for exanple, and the
previous British Gas pipelines were all cathodically
protected. These are the big transm ssion pipelines
that carry the high pressure gas.

Many, many years ago, 40 plus years ago the
donmestic -- the lines supplying houses, the donestic
lines, were generally carbon steel lines and it was the
policy of British Gas at the tine to actually instal
tiny little anodes on those pipelines. Renenber these
pi pelines were only very short. They were just run
under the garden from wherever the |ow pressure main is

and these were protected by cathodic protection system
to give themadditional life. The anodes they used to
use were specifically made for British Gas. They woul d
have an el bow where the pipe rose to enter the house
whi ch had a socket on it, essentially a screwfit, and
the little anodes were just screwed in and that was
sufficient to protect the pipe, these donestic lines,
for a long period of tine.
In terms of character you are aware of the pipeline from
the description that existed at ICL. It was froman LPG
tank over about 15 nmetres to a wall. In principle, is
there anything different about that |ine of pipe than
t he ones you have tal ked about ?
No, not at all. This just happened to be a bit |onger
that's all. These anodes will throw electricity for
several hundred netres. So this is well within the
range of anodes to protect, this pipeline is very snall
I n paragraph 24 of your inquiry statenent you say:

"Cat hodi c protection can easily be retrofitted and

it will work straight away. |If it is applied to an old
pi pe one woul d need to provi de nore anodes."
Wiy is that?

This is because if the pipe is rusty the rusty is
slightly active. So what we are trying to do is
suppress electrical current flow ng on the pipe and rust

provides a |arger surface area, essentially. So because
of that we have to supply slightly nore electricity to
stop the corrosion
You then say:

"Prior to applying cathodic protection a pipe should
undergo a proper pressure test at high pressure.”

I will come back to ask you about that later if |
may. You say:

"If it is tested at 50 per cent higher than working

pressure that would pop out any corrosion plug. |If the
pipe is faulty, replace it. |If you then apply cathodic
protection you would stop further corrosion. |If you

were being absolutely safe you would dig it up but this
is not always practical.

"The caveat to this is that it gives sonme short-term
protection to avoid having to do sonething in a hurry.
The user can be informed that this affords short-term
protection but that there are further nmeasures to ensure
the safety of the installation. |If you can plan to do
somet hing over six nonths to a year you can get quotes
in, et cetera. The neasure is nore cost effective
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wi t hout putting too rmuch pressure on the owner of the

pi pe. For exanple, if the pipe had been in service |ess
than ten years do a pressure test and add cat hodic
protection. |If the pipe was over ten years one could be

required to do X, Y and Z. If you do not know the age
of a pipe in a high risk location, for exanple near a
school, look at the consequences and deci de the
procedure based on potential danage.”

As | understand your evidence there, Dr King, what
you are saying is cathodic protection is not a nagic
i ngredi ent which solves all problens of potential
corrosion in underground buried pipeline about which you
do not have detailing know edge, it is part of a perhaps
wi der strategy to address an overall replacenent of
nmetal pipes ultimately or what are we tal ki ng about ?
If cathodic protection is applied correctly it will stop
corrosion. The problemis, of course, if you have a
pi peline that is essentially corroded and you apply
cat hodic protection you will stop further corrosion but
if there is already a |l eak on that pipe sooner or |ater
you are going to the gas escaping. You can't return
nmetal once it is corroded of course. W can only stop
further corrosion occurring. But | agree with you.
see that the application of cathodic protection should
be one of the tools we have in our tool box, so to
speak, for protection of the pipeline.
Thank you very nuch.

Then you say in light of that in 26:
"Can all risk fromLPG pi pes be elimn nated?

"The only way to elinmnate risk is to dig pipes up
regularly.”

Then you:

"Say digging up pipes could be an option where it is
a high risk area.”

That begs the question of how that assessment is
carried out but again | will come to that.

I think again in 27 you are repeating what you have
just said:

"Cccasional |y cathodi c protection mght not prevent
| eakage even if a pressure test had been passed.”

That is in a situation where there is already a
badly corroded pi pe as you described in oral evidence.

You tal k about wapping of pipe. | do not need to
ask you about that and the weaknesses of that. | think
we have heard evidence about that otherw se.

In 32 you say:

"Cat hodi ¢ protection systens require sone
noni toring, however that would not be onerous. After
the first year in service the user should dig up and
check the anodes."

That is the point about ensuring that there has been
an electrical current because, as | understand it, if
for sone reason the circuit did not exist, it had not
been nade or had been broken then of course the

corrosion woul d not occur in the anode?
That's right.
So it is easy to identify that.

| can leave the rest. You say at the end of 33
there is an onus on the user to nonitor the system and
some people mght require training. 34 and 35 again
think I can take as read.

| would like to put to you, Dr King, three issues
t hat have been rai sed about cathodic protection. It has
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been expl ained by certain witnesses that in the
situation which exists of a |arge nunber of underground
nmetal i c pipes of varying vintages of which details are
not necessarily available, three reasons why it mght
not be appropriate. The first of these is that we have
heard evidence, in particular froma w tness from Cal or
Gas. That al though steel pipework continuous stee
pi pework was used, for exanple, at the tine of the
installation at ICL (that is the late 1960s into the
1970s), there was a period when the horizontal elenent
of the pi pework underground was pol yet hyl ene but that
there were steel risers and reasons for that were
physical protection of the risers. O course now since
the 1992/93 it is thought that virtually every
installation is PEin its entirety.

If we have a situation where there is polyethyl ene,

as it were, in the nmddle of the pipeline, then of
course there will not be electrical continuity.

Does that suggest either that cathodic protection
woul d be inappropriate in principle if it was suspected
that you had m xed steel and PE systemor m ght the
cat hodic protection be applied in a different way?

We really only use cathodic protection to protect the
nmetallic section of the pipeline and because the
pipeline is essentially isolated by a pol yethyl ene
centre section, if you wish to protect the risers, on
the buried section of the risers, one would have to put
alittle anode at that location. So, in that particular
case if you had a steel riser that went fromthe tank
into the ground where it connected the pol yet hyl ene pipe
and at the other end of the pipeline we have a stee
riser comng up fromthe polyethylene pipe up to the
bui | di ng or whatever one would have to put little anodes
at both ends for each of the netallic sections.

So, in effect, you would have two separate cathodic
protection circuits being created?

Exactly.
| suppose it occurs to nme that if the pipework is not
conti nuous from one point underground -- from one point

above ground and then underground to another point above
ground, you cannot necessarily be sure that there is a

circuit through all of the nmetal in a vertical riser
coul d you?

| fail to see howit would be isolated in that sense
because the riser, the steel riser that comes up from

t he pol yet hyl ene pi pe, would be continuous fromthe
junction with the pol yethyl ene.

Yes, but unless you dig a whole you are not going to be
able to check that because you are not going to be able
to get to the other end of the pipe, the netal |ength of
pipe, to ensure that there is a continuous circuit from
t he point above ground.

["mnot follow ng ..

Maybe | am not explaining this very well. It may well
be ny lack of know edge of the principle.

As | understand it, assuming you have an entirely
nmetallic system you would put your volt neter circuit
fromone end of the pipe to the other?

Yes.

You woul d identify there was a sufficiently continuous
circuit and you could be confident because the pipe was
under ground but al so because the electricity was flow ng
there was a continuous circuit throughout the netal work.
Yes.
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If, however, the pipe is not continuous, if it has the
pol yet hyl ene centre section, as you explained, you could

have a separate cathodic protection at each end with its
own anode. That nakes sense. But ny point is would it
not be difficult w thout digging up all of the netallic
riser to know if the circuit was continuous al ong the
entire length of the netallic riser?

Yes, | agree with that, yes. 1In that particular case
but I find it difficult to see that you woul d have a

pi ece of metal, then sone isolation, then another

netallic section. It is possible, yes.

It may be that ... | amsorry, ny Lord, | thought there
was a reference there that would help on this. Perhaps
I will leave it just now.

The second reason why it may not be appropriate, why
a cathodic protection in the manner being applied that
you have described it, Dr King, in such systenms, is that
if it the case that you have to dig up the pipe to any
significant extent, then frankly you might as well dig
it up and replace it. Now of course if you have the
conti nuous mnetal pipework we have just described, you do
not actually dig up any of it --
That's right.
-- because you can make sure, if you have a sufficient
continuous circuit, the cathodic protection will cover
the entire |l ength of pipe?
That's correct.

But is it fair to say that if you are having to dig up
the risers just to nake sure that there is a sufficient
circuit along the vertical length of the riser, you
m ght as well replace the riser?
| totally agree, yes.
Therefore, does that tend to suggest that unless in a
situation where you could get a continuous circuit of
sufficient current so that you are confident that it was
a continuous netallic system albeit buried underground,
then probably cathodic protection, in practical ternmns,
al though it would still work at each end, in order to
ensure that it was working sufficiently you dig it up
you have to dig up to the point where you night as well
repl ace the pipe?
Yes, | agree with that and this is why | said cathodic
protection is only one of the tools that we have
avail able to us.
The third concern whi ch has been expressed derives from
what you say about the carrying out of a higher pressure
test in paragraph 24. You say that if the pipework is
tested at 50 per cent higher than working pressure then
that will pop out any corrosion plug. That makes
perfect physical sense.

VWhat has been said by those famliar with existing
installations is that although you might carry out a

hi gh pressure test, which | believe is referred to as a
proof test, on a new installation that the installer was
aware of all the characteristics and therefore knew what
exi sted, you would not carry out a high pressure test on
an exi sting system because the danger of catastrophic
failure of the system danger to the person carrying out
the test, danger to others, nmeant that that would be a
health and safety risk; in other words, their view, as I
understand it, would be that your suggestion of a high
pressure test would not be appropriate on existing

syst ens.



page

page

32

33

A

Do you have any conment to nmake on that?
I can understand the concern but | think the term "high
pressure” here is possibly msleading. These systens
work at very nodest, very |low pressures. Wat we are
| ooking for here is sonmething that is slightly above
that. | do not think that that would constitute any
significant hazard to personnel. For exanple, people
handl e bicycle tyres all the tine which operate probably
at higher pressure than you woul d need to check the pipe
out. People drive around in cars which operate at nuch
hi gher pressures in the tyres than you probably need to
test out an underground pipeline. So we are quite
famliar with this type of thing. Therefore, it's very
unlikely there woul d be anything catastrophic that woul d

occur.
Based on your scientific know edge and experience, what
sort of pressure are we tal king about that will be
sufficient to bl owout the kind of corrosion plug that
you are envisaging in your evidence?
I would think probably between 50 per cent and tw ce the
actual operating pressure.
So if it was a donestic systemwhich is limted to 37
nBar above, we are tal king, what, about 50 nBar?
Yes, probably. \Whatever woul d be a conveni ent nunber.
You can see the pressure we're tal king about is
extrenely | ow
I n paragraph 38 of your evidence and 36 you tal k about
the Bil bao incident and you explain the catastrophic
consequences of that where people were killed and you
say that the pipe had been protected by w apping but not
ef fectively because it was damaged during installation
W have already heard evidence it is quite a skil
to wap in Denso tape appropriately and it is quite
possible for it to be disturbed or inadequately w apped
and you then get a characteristic corroding pattern on
the surface of the pipework.
Then you tal k about establishing the scale of the
LPG programme. W have heard evidence that, as |
referred to earlier, Calor Gas and now in consul tation

with the Health & Safety Executive are carrying out an
assessnent based on 500 donestic installations which are
bei ng excavated. It takes into account the age of the
pi pewor k, whether they are all steel nmetal risers with
PE horizontal or central section or potentially PE and
takes into account soil data based on postcode sectors
and cones up with identified areas which are at highest
risk, identified types of installation which are at
hi ghest ri sk.

Wthout troubling you with the details of that,
Dr King, | take it that is the sort of strategy that you
woul d see as one of the other elenments in the tool box,
as | think you call it?
Yes, | would be tenpted to think there that risk is the
mul tiplier of the probability of an occurrence tines
consequences and generally it's rmuch easier to evaluate
consequences than it is to evaluate the actual hazard
and a lot of things, commercial and donestic soils are
not honogeneous. If you buy a new house you spend the
first five years digging up bricks that the builders
left behind in the garden. Soils are very poor in that
sense. | don't think there's any point in doing that.
W just have to assune that there will be a degree of
corrosion of all buried materials, some nore rapid than
others, so | wouldn't be for that.
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It is quite clear that if there is, for exanple, a
gas | eak, the areas one woul d be concerned about are
properties that have spaces bel ow ground where the gas
can accumul ate, cellars or foundations of some form
that are open to collect the gas and these woul d be
essentially the sort of thing one would be [ ooking for
to eval uate consequences and hazard in that sense.

I can tell you the statistical nodel does take account
of --

I"msure it does.

-- opportunities for accunulation in snall spaces and so
on.

| amjust trying to get really, as it were, a
sunmary of the value of your evidence to this Inquiry,

Dr Ki ng

Perhaps it is what you have already said. Wile
there may be value in a statistically-based nodel being
used to identify highest risk installations and
concentrate on, frankly, renoving these as quickly as
possi bl e and replacing themw th PE or whatever it may
be to make them satisfactory in nodern conditions, would
you say there was also roomin those that are identified
as perhaps less at risk for cathodic protection to be
applied even as a tenporary neasure while the progranme
noves towards these [ower risk |ocations?

Yes, | think there is value in that because we know t hat
the application of cathodic protection to these ol der
steel mains will arrest the corrosion so essentially we

are buying tinme at a very | ow cost.

Qovi ously, we have explored the potential shortcom ng of
nmetallic risers and the horizontal or central section of
PE wi t hout digging up you cannot be entirely sure you
have got a continuous circuit throughout the netal work,
but let us suppose as part of our risk evaluation you
take the risk in 90 per cent of cases that you will be
covering the nmetallic riser if you cannot get a
continuous circuit across the systemas a whole. |Is

t here any downsi de in applying cathodic protection to a
metallic riser, even if it does not in fact have a
continuous circuit right to the foot of the riser in
that particul ar case and, therefore, it does not
necessarily arrest the corrosion that it mght have been
done?

| think this is really a case |ike Coogle: at first do
no harm So applying the cathodic protection will not
actually do any -- well, it won't do any damage at al

to the system but, as you point out, if there is |lack of
electrical continuity it nay not protect all of the

pi pework that you wish -- but it certainly will not do
any harm

That was going to be ny next question. It would not do
any harnf?

No

It is conceivable that in sone situations it mght not
afford the protection which it could do if you dug it up
but it would not do any harmand it is relatively

i nexpensi ve and apart from checking it is operating
there is no maintenance to the systemas long as it is
not damaged?

That's right.

MARTIN:  You tal k about soil type in the next section of
your evidence, Dr King, and you tal k about assuning that
soil will be mixed. Again, as | have indicated that has
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been taken into account by the use of postcode data for
bot h Engl and and Scot | and.

Then in paragraph 45 you tal k about underground
pi pes and so on. |In fact, as | understand it, what you
are saying is that, |ike everybody el se, bal ancing risks
and advant ages, underground pi pes are safer from danage,
whi ch in another situation, a vehicle cutting or a
machi ne cutting into it or whatever is one of the other
ri sks of pi pework.

| have no further questions. The Chairman and
ot hers may have some questions for you. Please remain
if you woul d.

CHAI RMAN:  Dr King, there are some questions for you
fromCalor and also fromthe HSE. Calor first, please?

MR SHELDON: My Lord, | think nost of the material which

THE
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Cal or proposed to put to this witness has now been
covered and the answers given. Yes, | have no
questions, ny Lord.
CHAI RMAN:  Thank you very nuch, M Shel don

M's Stacey, please.

Exam ned by MRS STACEY

Dr King, can | just check with you I think you said
earlier on that in a section of metal pipe above ground,
the cathodic protection does not work, putting it
bl untly?
That's correct.
| have understood that correctly, have I?
Yes.
Then can | ask you about the soil. You say, | think, in
par agraph 18 of your Inquiry statenent that you have
been asked to think about geol ogy and whet her that has
any significance.
Yes.
You say that it could only be of significance, for
exanpl e, in connection with clay which may be
potentially corrosive.
Yes. \When we were discussing this, clearly these notes

were taken down. We did actually speak around this a
little bit nmore. 1 think for nost installations we have
to assunme that soil may be very well mxed. |If you |ook
at soils as a generality, it's clay soils that give nopst
probl enms to pipelines rather than sandy soils or
| oamtype soils.
VWhat | wanted to ask you about was whether it is any
part of your expertise to consider what happens after
there is corrosion and there is gas escapi ng.

Is it relevant to think about the soil into which it
i s escapi ng?
That is a very good point. One mght argue that, for
exanpl e, consolidated soils such as clay nmight in actua
fact act as a way of preventing najor release of gas
froma corroded pipeline, yes. That is possible.
So there could be perhaps a paradoxical effect that sone
types of soil are nore likely to create the corrosion
but then are nore likely to stop the gas, if | can put
it as crudely as that, from going through?
Yes, that's quite possible. In fact, we see that, for
exanple, in things |ike nuclear waste content where we
are relying on the low perneability of things |ike clay
soils to contain waste and ot her things.
So woul d you think it sensible, Dr King, that if one
wants to ook at risk rather than hazard one would be as

well to |look at the kind of soil for the reason | have
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just nentioned?

Yes. | think that m ght be possible to take into
account but the difficulty comes though that generally
when small pipelines Iike this are buried, people don't
take particularly great care in howthe soil is

repl aced.

If you were building, for exanple, |arge dianeter
oil or gas pipelines, I amtal k about serious pipelines
here, it is practice to renove the topsoil, dig the
trench put the pipeline in and then return the soil in
the strata that was built up. Wwen alittle pipelineis
built like this very often of course they just dig a
trench, stick a pipe in and bang the soil back in any
old way so it is not replaced in a structured way; in
whi ch case though, the subsoil m ght be clay, you have
no guarantee of course that that clay will be repl aced.
It might be mixed with topsoil, it might be mxed with
all sorts of things. So | think it would be very
fraught to rely on the fact that this is a clay area,
that the clay will contain a gas enission
Absol utely. | would not wish to rely on it.

That's right.
Actually that brings ne to nmy last question, | think: if
you were going to do this retrospectively, to fit it to

a pipe that is there already, then you would want to
know sonet hi ng about the ground into which you were
putting the protection, would you not?

It would help but I don't think that's essential. Wen
we | ook at the major cross-country pipelines, for
exanpl e, we don't do foot-by-foot surveys along there
and worry about it. W apply cathodic protection and it
protects the pipeline in nore or less all of the soils.
Wul d you need to find out, for exanple, if there was
any stray current in the soil already?

If there were the pipeline's probably got a very high
chance of having corroded extrenely badly already in
that case. In soil, in ternms of protection, in many
ways m ght reduce the risk of stray current damage to
the actual steel pipe itself because the anode then acts
as essentially an earthing path for the stray currents
to leave. So your anode would corrode a little bit nore
but that would of course be protecting the steel pipe.
So | don't see that the stray currents essentially are
very significant to us.

VWhat about the proximity of other buried neta
structures? Wuld you want to know about that?

In cathodic protection systenms for mgjor structures
where the electric current is provided fromthe Nationa
Gid through a transformer rectifier system yes, you do

get stray currents. Wth these sacrificial systens the
voltage difference is extrenmely small so stray currents
are exceptionally rare to occur with a sacrificial
system

| do appreciate, Dr King, you say that this is one item
to be in the tool box.

Yes.

Are you agreeing in that that while you nay be correct

it is indeed one itemin the tool box but if one knows
that there are underground buried netal pipes of the
smal |l variety that we are concerned with here, it mght
just be a priority to get themout and replace themwth
pol yet hyl ene?

| agree but, for exanple, if you take the case here, the
pi pel i ne went underneath a car park. Digging that pipe
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out and replacing it would be quite an undertaking
because you woul d have had to renove the tarnmac, you'd
have to Kango hanmer. It would be a big undertaking.
Applying cathodic protection is very, very
straightforward. You can actually get a degree of
protection on the pipe for extrenely little effort and
this is where we were discussing this as one of the
tools. Everything depends on circunstance of course.
Yes.
VWhen we | ook at the nunmber of these installations that

are around and quite old, one has to | ook at the
different options you have to try to make things -- to
provi de protection.

STACEY: Gve ne just a nonment, please. (Pause)

Thank you, Dr King.

I have no further questions, ny Lord, thank you.
CHAI RMAN:  M's Ferguson, | think you nmentioned cathodic
protection in one of your witten conments. 1Is there
anything you would like to ask Dr King.

FERGUSON: No thank you.

CHAI RMAN:  M's Smith?

SMTH  No thank you.

CHAI RVAN: M Macaul ey? \What about you?

Could I just be clear about this, Dr King -- | wll
be corrected if | amwong -- but it |ooks as though
this pipe was originally laid in the 1960s. Can | take
it that the risk of corrosion to an unprotected stee
pi pe of this kind would be well known and well
understood in those days?

Yes, |I'msure that's the case.
CHAIRVAN: It appears that the level of the yard was
then raised in the early 1970s, | think. | take it then

that it woul d be known to anyone raising the | evel of
the yard that the pipe was there because the riser would
be vi si bl e?

Yes.
CHAIRVAN:  Wbuld it be known at that tine that there
woul d be risks if you added to the | oading that was on
top of the pipe?
That's a difficult question to answer in any sensible
way. GCenerally this type of pipe, steel pipes, the
amount of |oading that occurs is very often irrel evant.
I think in this particular case, because of the
particul ar geonetry of the pipe, it had an effect.
Normal Iy that would, in nost cases, that probably would
not have appli ed.

I m ght have been nore concerned if this was
pol yet hyl ene pi pe and they put an additional |oading on
it because then there would be risk of course of
oval i sati on and col |l apse of the plastic pipe.
Pol yet hyl ene pi pes are very good but there are negative
sides to themas well as the positive sides.
CHAI RVAN: My layman' s understandi ng of this has al ways
been that where you are backfilling over a pipe, the
fill material has to be very carefully applied and there
shoul d not be any boul ders or rubble, nmasonry or
anything like that in the backfill nmateri al

Am | right about that?
That's generally a good case but the reason that is
general |y done is because pipelines are coated. So they

are covered in plastic layer of some form either an
organi c coating or a wap of some formwhich is of
course fragile so dunping boulders and half bricks on it
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will make holes in the coating. Then were the holes are
corrosion will start. |If you ve got a bare pipe as in
this case that really would be |l ess rel evant.

CHAI RVAN:  But then if you have a bit of concrete slab
on top of it, then surely that nust effect the position?
| assune that was put there by the builder to hold
everything in place while he sort of did other things
and then of course was just neglected and left there.
CHAIRMAN:  So really then does it come down to this: the
whol e source and origin of this disaster can be traced
right back to the very day when the pi pework was | aid?
Yes. You bury sonething in the ground, a netallic
material in the ground, steel, it's going to corrode.
Sooner or later you are going to get a hole init. It
was just unfortunate that this pipeline essentially
corroded at the area where the gas could easily enter
into the building. But we know this pipeline had
corrosion areas el sewhere along the |Iength of the pipe
but that was sufficiently renote, one assunes, for the
gas not to actually enter the basenent of the buil ding.
CHAI RMAN:  So is the sequence this then: there is first
of all the laying of the pipe, which appears to have

been plainly wong not to protect it; then there is the
raising of the level of the yard above it; then there is
the failure to seal the entry point of the pipe into the
bui | di ng?
Yes.
That is one chain of events and then there is a parallel
chain of events within the building with the |aying of
the steel floor which then creates the void?
Yes.
CHAIRVAN: Do | have that right?
Yes, it's just a succession of sort of suboptimnal
operations.
CHAI RVAN:  Then, finally, there is a third parallel
streamis there not and that is the failure to
appreciate the risk at the tinme when the risk
assessnments were bei ng nade?
Yes, very sad
CHAI RVAN:  Maybe that is a huge oversinplification but
does that really sumup all the various factors that al
canme together in this?
Yes.
CHAI RVAN:  Thank you very nuch for your evidence,
Dr Ki ng

(The wi tness w thdrew)

CHAIRVAN: | think we will have a break for the
shorthand witers.
42 am
(A short break)
03 pn

MR MARTIN: M Lord, the next witness is the recall of

THE

M Betts to be asked questions by your Lordship and
ot hers.

There are two particular matters, | think, which
require to be addressed but, having discussed the matter
with ny learned friend M Sheldon, he is going to ask
particul ar questions and, with your Lordship's |eave,
can, if necessary, address any further questions in
re- exam nati on.

HENRY BETTS ~ full name (recal |l ed)
CHAI RVAN: M Betts, one of the questions that, there is
obviously a straightforward answer to it but it has not
really been explored yet, is why is it that when the LPG
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cones out of the tank at pressure why is it reduced in
two stages? Wy can you not just have a regul ator that
reduces it in one stage?
Such regul ators do exist and if you | ook at many LPG
cylinders, the smaller canister applications, they often
do have a regulator that reduces the pressure in one
st age.

The reason that the industry has devel oped with

typically two but increasingly with three stages in sone
applications, is due to, | think, one, it reduces it in
such a way to enable you to fit on these various safety
devi ces, the overpressure and the underpressure shutoff
devices. They work best on a twin stage system

As | nentioned when | was here |last, the systemvery
much is going to put in all the regulators close coupl ed
on the tank so effectively it is having that sane
effect.
CHAI RMAN:  The next thing wanted to ask you about was if
you are going to have two pressure regulators, would you
consi der that having the configuration we see there with
both of themon the tank, is that the optinmum
configuration in your opinion?
Very much so, yes. One of the key reasons for that, and
Cal or has updated its guidance and recomrendations to
its salesforce to, wherever possible, go for that
orientation is the big difference we found between
havi ng | ow pressure pipelines and nmedi um pressure
pi pelines. So wherever possible, we recommend a | ow
pressure pipeline.
CHAI RVAN:  There was one point that | did not fully
understand and that was that you a classified pipework
systeminto four phases. There is the tank pipework; is
that right?

Yes.

CHAI RMAN:  That is to the first stage regulator; am!|
right?

Yes. In this case obviously there isn't any because the

regul ators screw directly into the fitting, but | think
we saw exanpl es where the regulator is fixed further
down the |ine.

CHAI RMAN:  The next section of the pipework then is the
servi ce pi pework

That's correct.

CHAI RMAN:  That ends at the --

The emergency control valve.

CHAI RMAN:  -- energency control valve, which would
normal |y be outside the building.

Yes.

CHAI RMAN:  From t he energency control valve to the
appliance itself: is that appliance pipework?

It's not. It's installation pipewrk. These are the --
our descriptions are the ones that are used in GSIUR
regul ations as well. Then each appliance has, or should
have, a valve to enable it to be isolated for servicing,
et cetera. So any pipework beyond that valve we then
call the appliance pipework.

CHAIRVAN:  That is the point | did not fully understand.
So the appliance pipework would run fromthe isolation

val ve to the point where the vapour energes at the --
Into the appliance, absolutely, generally it would be a
very short section pipe, possibly even just a flexible
hose or sonet hi ng.

CHAI RVAN: | wonder if you could help ne nore on this
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subj ect of the responsibility of the supplier because it
seens to ne that, as this Inquiry has gone on, this has
energed as quite an inmportant point. You are quite
clear that the decided policy of Calor is that their
responsi bility ceased at the first stage regul ator and
that is that.

O specifically at the outlet of the valve on the tank

So the vapour valve of the tank is up to that point. In
this case, in this exanple, that is the inlet of the
regulator. |If, for instance, there was tank pi pework,

that woul d then belong to the custoner.

CHAI RMAN:  From ot her evidence it does appear that that
is not universal practice in the industry.

No.

CHAI RVAN:  Wbul d you consider that any issue arises as
to the desirability of there being a universal criterion
for responsibility?

W woul d be nore than happy with that, yes.

Then the next question obviously is: what is the right
approach? 1Is it Calor's or is it the other

approaches that other suppliers take? Wat really I am
asking is can you argue the case for Calor's policy?

I think Calor's approach is -- the phrase | used
previously was it gets rid of any anbiguity because
every tank has to have a vapour valve and we can
therefore say that up to that valve is the
responsibility of the supplier, anything beyond it is
the responsibility of the custoner.

The difficulty with saying up to the first stage
regul ator or the outlet of the first stage regulator is
that that may or may not include tank pipework if the
regul ator is nounted possibly at the end of the tank and
not as it is as shown on the nodel

So | think purely fromtrying to get a very bl ack
and white definition, that's why we've stuck with our
definition.

CHAI RMAN:  That does give us a very hard and fast easily
understood definition, but it does raise another

problem does it not, and that is that fromthe vapour
val ve onwards, the pipework becones the responsibility
of an inexpert body; namely, the custoner.

That does seemto raise a safety issue, does it not?
| think we've -- basically, the way we've | ooked at that
traditionally is by giving the custoner infornmation
about what their responsibilities are via the wel cone

pack we nmentioned and our assunption for custoners is
that they wouldn't attenpt to do sonething that they are
not qualified to do. They would call an expert. Now
that expert may well be, you know, Cal or thensel ves who
can provi de sone of that expertise or it may provide a
CORA registered engi neer who i s experienced.

So a bit like with their gas appliance where they
woul d own the appliance and have a handbook that says it
has to be serviced, they wouldn't attenpt to do it; they
woul d get soneone in who has the know edge to do so
CHAI RMAN:  You protect yourself in this regard with
contract conditions.

That's correct.

CHAI RVAN:  Nowadays we are all used to contracts with
pages of small print. | never read themand | ama

| awyer. What confidence could you have that the
customer woul d appreciate the extent of this
responsibility?

vell --
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CHAI RVMAN: O sonething that is perhaps buried on the
back of a form Do you know what | nean?

| understand the point, your Lordship. | think that is
why it is part of our process. It's not just on a whim
that any new custoner is given this wel come pack as well
which attenpts to put their responsibilities in very

cl ear English.
CHAI RVAN:  Qbvi ously, any systemthat one introduced to
try to enhance the safety of this would have to be
straightforward and not overconplicated

Could you see any nmerit in, as it were, when
installing a new systemreading the custoner their
rights or sonething like that to bring it to the
forefront of their mnds that they are undertaki ng what
could be a potentially very onerous responsibility?
| think that's very inportant and certainly our
sal esforce are, as part of their processes, asked to go
through the responsibilities of the custoner and the
responsibilities of Calor as the supplier in detail. So
there is that know edge.
CHAI RMAN:  As you know, M Syl vester-Evans has given us
a recommendation that there should be a sort of dossier
t hat woul d acconpany every installation

Coul d you see any nerit in including in that sone
form of signed acceptance by the customer that they both
understood the extent of the liabilities and understood
al so what those liabilities entailed by way of action on
their part?
I think that would be an excellent idea as part of the
dossi er, yes.
CHAI RMAN:  Because it just occurs to me, you see, that

if there were to be an incident involving a fracture
further along the Iine that there could be all sorts of
argunents about who said what and what did the sal esman
say and it may be very difficult to reconstruct the
nmystery of the natter

From Cal or's point of view you think the industry
could --
We think the dossier is an excellent idea and the
suggestion of having a statenment of responsibilities
within it again would be an excellent idea.
CHAI RVAN:  Qbvi ously everything you have said clearly
inmplies that you see that there are dangers in the
contrary situation where the supplier takes
responsibility all the way to the enmergency control
val ve?
Yes.
CHAI RVAN: | think you broadly indicated what those are
I's the main one the absence of control in your view?
Yes, in our viewit is, not being there all the tine.
CHAI RMAN: | suppose if that were to be the
responsibility that you would undertake then | take it
there woul d be serious cost inplications --
There woul d be serious cost --
CHAI RMAN:  -- which would presumably be reflected in the
cost of supply?

Yes, and | think insurance issues as well.

CHAI RMAN:  Thank you very nuch. That is all | wanted to
ask about.
M Shel don?
Exam ned by MR SHELDON
M Betts, can | ask you, first of all, about sone

guestions you were asked on the first day that you gave
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evi dence about Cal or's connection to existing pipeworKk.
It is just to clarify certain matters in that regard.
First of all, can | just ask: do Cal or assume when
t hey connect to existing pipework on a particul ar
supplier's prenises that the owner of the prem ses and
the owner of the pipework has conplied with his duties
to inspect and maintain the pipework?
Yes, we do but --
Sorry.
Qovi ously, as we've previously discussed, our policy is
to inspect and tightness test the pipe as well.
On the particul ar day you gave evidence you were asked
about this particular matter and in particul ar
connection to pipework which m ght be underground and
the foll owi ng proposition was put to you:
"So you connect the tank to the supply into the
pi pework and you fill the tank with potentially
hazardous LPG sinply assum ng that the custoner will

have carried out his responsibilities as you see themto
ensure that the pipework is in a safe condition."

You agreed with that.

It was then put to you:

"We know that in one tragic situation that led to
loss of life and serious injury. Can we agree,
M Betts, that that is, therefore, not an adequate
situation in which to ensure public safety.”

Your response to that was:

"I can agree but, as | said, the purpose of us
i nspecting the pipe is if we suspect there was a
potential of such a simlar situation which we woul d
then need to investigate further."

So | just want to ask you this, M Betts, what were
you agreeing to in relation to that answer?
Sorry, could | ask you just to repeat the --
Yes, the question you were asked was:

"We know that in one tragic situation that led to
loss of life and serious injury. Can we agree,
M Betts, that that is, therefore, not an adequate
situation in which to ensure public safety.”
Right. So | was agreeing in that case it wasn't
adequat e.
Yes. \What was it that you were agreeing was not an
adequat e i nsurance of public safety?

Yes.

VWhat was it? Wat was it that you were saying --

Real Iy, what | was saying is in that case the inspection
or whatever that had occurred was not sufficient to
prevent the event.

The inspection by the duty hol der or the inspection by
Cal or?

The inspection by the duty hol der, of course.

Movi ng to sone questions that were raised with the

M King earlier today. He was asked sone questions
about the testing of pipework at sufficient pressure to

bl ow- out a corrosion plug. | think you were here.
Do you recall those questions bei ng asked?
| do, yes.

Do we understand that that type of test, an over
pressure test, is a proof test?

Yes.

VWereas a pressure test would be a test carried out at
nor mal pressure?

W would call it a tightness test rather than a pressure
test, yes.
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THE CHAI RMAN: M Shel don, can you just raise your voice a

little, please, the witers are having difficulty.

MR SHELDON: | amsorry, my Lord.
THE CHAIRVAN M Betts, if you would not m nd noving cl oser

to the mcrophone. Thank you very nuch.

MR SHELDON: Does Cal or have a vi ew about the
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appropri at eness of proof tests?

Yes, proof tests, as | think was nentioned before, are
best done on a new pi peline which can be done on a new
pipeline up to its designed pressure, et cetera.

I think Dr King was suggesting putting in double the
wor ki ng pressure which isn't the requirenent of a proof
tests and in a medi um pressure supply that can actually
lead to a pressure test suggestion of 4 bar which is
hi gher than the industry recomendation. So the
i ndustry recomendation is for a pneumatic test. You
shoul dn't test higher than 3 barg and if it goes above 3
barg you then use a hydraulic medi um such as water.

So | think possibly a little differing experience of
gas pipe testing was indicated there.

Movi ng perhaps to nore substantial matters and, in
particular, to Calor's position on the way forward at
this stage, do we understand Calor's position is that a
phased repl acement of pipework is the appropriate way
forwar d?

We do, yes; that's correct.

Wy does Calor take the view that a replacenent strategy
is appropriate as opposed to excavation or cathodic
protection, for exanple?

Qur belief is that the safest nethod of underground

pi pework i s polyethylene pipe and we therefore believe,
wi th what we know now, that we shoul d replace any stee
pi pe under ground wherever possible with polyethyl ene
pi pe systens. So we believe a replacenent strategy is
better than a mai ntenance strategy or a cathodic
protection strategy, partly because the requirenents of
a mai ntenance strategy with the gui dance avail abl e now
fromthe HSE is that we should uncover the pipe.
Simlarly with cathodic protection; it does involve
quite a |l ot of physical work, uncovering pipe to bury
anodes and connect connections and we believe that tine
is better spent replacing it with a non-corrodi ng pipe
such as pol yet hyl ene.

Before we go on, M Betts, | wonder if it mght be
hel pful if you directed your answers towards the
shorthand witer and the Chairman. | think the

shorthand witer is straining to hear

Continuing to think about replacenent, M Betts, why
nmust repl acenent be phased?
The issue for phasing it is due to a shortage of skilled
| abour to actually do that replacenent.
VWhat sort of nunbers of pipes are we tal king about in
relation to such a strategy?
The industry believes, having extrapol ated sone of the

data fromM Tomin's work, that we |ooking at a figure
around 50, 000 installations.

Can you give us an idea of the nunber of appropriately
qual i fied people available to carry out such work?
There are tens of such people at the nonment we believe
are suitably qualified.

Tens?

Yes.

Wul d we be right in assuming that other neans of
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testing by neans of excavation, cathodic protection and
so on, would simlarly be subject to | abour shortages?
Again, |'d agree with that, yes.

Movi ng on slightly, we heard evidence from

M Shuttleworth about an UKLPG survey of underground

pi pework. Is that sonmething in which Calor take part?
It is, yes.

VWhat is Calor's role in that?

We are carrying out a physical inspection of donestic
installations, which is identifying which installations
have netallic risers, what pressure the installations
are operating at and what the age of the installation is
at as well.

According to the evidence of M Elliott of J Gas, who we
al so heard from J Gas appear to have a rolling

repl acenent progranme or at |east of reconmrendi ng

replacenent in relation to sites serviced by them |
think M Elliott suggested that all the mechani sm
pi pework at installations they service could be replaced
by July or August of next year.

On that basis, are J Gas further down the |ine of
repl acenent than Cal or?
In that sense, they are but | think the reason for that
is the amobunt of installations they actually have --
I amsorry, that is my next question. Could Calor have
carried out such a quick rolling replacenment progranme
gi ven the nunbers of pipes involved?
No, we have far greater nunbers.
So perhaps you can just take us through the steps you
have taken thus far to address this problem
I think you have al ready heard our approach is to adopt
a risk-based strategy so we can prioritise the order in
which the pipes will be replaced. So our efforts are
focused on establishing which of the installations are
in the high risk category and then we will target those
for replacenment first.
VWhat is the approximate cost to Calor of the steps which
have been taken so far?
| believe we've spent just over £200,000 to date and, in
fact, the expenditure is ongoing obviously with our
surveys.

Thi nki ng agai n of replacenent of pipework, what is the
likely cost to the consuner likely to be of the

repl acenent strategy?

The costs were nmentioned in M Tomlin's presentation and
| believe we're | ooking at a range, depending on the
size and type of installation, of sonmewhere between £200
and £2, 000.

Moving on then to M Tonmlin, if M Tomin's nodel to
allow the prioritisation of pipewrk replacenment is
approved and adopted, what is the next step as far as
Cal or are concerned?

There was actually a nmeeting with nmenbers of the

i ndustry via UKLPG and the Health & Safety Executive
yest erday where approval was given for the approach from
the Health & Safety Executive. So the idea is now that
the whole of the industry is carrying out a survey
simlar to that that Calor is undertaking, checking out
their donmestic installations for netallic risers,

et cetera. The idea is that these surveys should be
conpl eted by next Easter at the latest and then we, as
an industry, will be able to apply the nodel, identify
the high risk installations and start dealing with them
fromthat point and obviously involving the
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Health & Safety Executive along the way.
So is it envisaged that customers at prem ses which are

assessed as being of high risk will be advised of that
and invited to replace the pipework?
Sorry, | didn't catch that.
Is it envisaged that custoners at prem ses which are
assessed as being of high risk would be advised of that
and invited to replace?
I think, yes, Calor's approach will be probably a bit
heavi er- handed than that. W feel that we will have to
have a process whi ch manages the change. So rather than
just advice, we would not only be giving advice but
making sure that it is taken so actually the high risk
installations are actively replaced.
VWhat steps do Calor propose to take to ensure that these
neasures are taken?
Qoviously we will outline the risk to the custoner, we
will offer assistance to carry out the work. Cbviously
the ultimte sanction, if we don't get any assistance
fromthe custoner, is that we stop supply and in this
case we woul d consider that grounds for ceasing supply.
I want to nove on to another topic, M Betts, and that
isinrelation to responsibility for any particul ar
installation. | wonder if we can have | CL page numnber
573, please. That is the Health and Safety at Wrk Act
074. Can we nove down two pages to[575, please, to
section 3. O course that provides that:

"It shall be the duty of every enployer to conduct
his undertaking in such a way as to ensure, so far as is
reasonably practicable, that persons in his enpl oynent
are not [reading short] exposed to risks to their health
or safety.”

Is Calor's interpretation of that section that it
covers only the undertaking and that pipewrk not owned
by Calor is not part of Calor's undertaking?

That's correct.

Moving on to section 4 of these, in particular section
4(2), to what extent does Cal or take the view that they
have control of pipewrk, not an ownership?

W don't have control. That's our view.

So that so far as Calor's viewis concerned, the viewis
that section 4 does not apply beyond the vapour offtake
val ve?

That's correct.

If we nove to the next page, please, [676] and section 6
and in particular section 6(4):

"It shall be the duty of any person who
manuf actures, inports or supplies any substance: (a) to
ensure, so far as is reasonably practicable, that
persons will be safe and without risk ..." and so on

I nsofar as that section is concerned, is it Calor's
view that that is concerned principally with the safety

of the substance itself?

Again, that's correct, yes.

In relation to that, is it fair to say that Calor do
regard thensel ves as being under a duty to provide al

t he necessary information and support in relation to the
subst ance?

Agai n, yes, we agree with that and we do so by again
reference in the wel cone pack, the provision of hazard
data sheets to custonmers both in a paper formand via
our website.

So these are matters also dealt with in the information
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pack, the wel cone pack, that you have descri bed?

They are.

So just thinking about these sections and the view that
Cal or takes of them would it be likely or unlikely that
Calor would carry out any, as it were, risk assessment
of parts of an installation beyond what it regards as
bei ng part of its undertaking?

W& woul dn't possibly unless instructed by the custoner
to do so.

VWhat in practice would happen if Cal or becane aware that
pi pework at a particular installation was unsafe?

We woul d not supply to it.

Presunmably you woul d i nformthe customer of the reason
for that?

O course. | think I nentioned in ny previous evidence
that if we did become aware of such a thing, let's say
as the driver nmaking a delivery, he would cease the
delivery, turn off the tank and the policy is for the
driver to contact our energency line, who would then
take the matter up directly with the customner.
Moving on to another related topic, and that is the
denarcati on between the responsibilities of the supplier
and the custoner, you were asked a nunber of questions
about that by his Lordship a nmoment ago.

| think Calor agree that a conmon denarcation |ine
bet ween suppliers' and custoners' responsibilities would
be desirable; is that fair?
That's correct.
O course there are discussions as to whether the first
stage regul ator or the vapour offtake valve, as far as
i ndustry is concerned, would be the appropriate
denmarcation |ine?
In Calor's opinion, that is the best demarcation line.
Sorry, we understand that Calor's viewis that it is the
vapour offtake valve that is the clearest denmarcation
is that right?
That is right.
Wuld it cause Calor any particular difficulty if the
Inquiry were to reconmend that the downstream end of the

first stage regulator were to be taken to be the
demarcation |ine?

Apart froma couple of practical issues, such as the
need for Calor to change all its contracts with its
commer ci al customers (which would be not an overni ght
process), Calor could live with that. But we believe,
as previously said, a nore black and white definition is
that of the vapour offtake val ve.

I think you agreed with the Chairman that the principa
di sadvant age of using the ECV as the demarcation line is
the lack of control then over the intervening part of

t he prem ses?

That's correct.

Is it Calor's position that the duties for the safety of
the custoners' enployees are best met by the custoner?
That's our position, yes.

Looking to the future, that netal pipes will be replaced
by pol yet hyl ene pipes, in that situation would the main
danger to the integrity of the pipes be the activity on
site?

Agai n, that woul d be our viewpoint, yes.

Rat her than the type of slow degradation of pipes in
relation to netallic pipework?

Yes.

Wul d the custoner then be in a better position than



page

page

page

67

68

69

o> O»

o> O >

>

>0

O >

o> O >

o >0 >

suppliers to know whet her dangers have ari sen because

t hey know what the activities on the site actually are?
Yes. That's our main reason for suggesting they are
better to have control of the pipe.

Is it fair to say that once pipes are replaced the

mai nt enance requirenments for PE pipes is a lot |ess
onerous than it is for netallic pipes?

It is.

We understand that Calor are in agreenent with the view
that custonmers ought to keep a safety dossier

Yes, we are.

Do you understand that that would be likely to involve a
ri sk assessment by a conpetent person, CORGE qualified
or equival ent person?

In our opinion, that would certainly be part of the
dossi er.

Wul d such a requirenent ensure that appropriate skills
are avail able for the purposes of such risk assessment?
I ndeed, yes.

Just in relation to the possibility that suppliers m ght
be made responsible for the pipework up to the ECV,
woul d there be particular transitional problens if they
required to take over underground existing pipework?

We believe there would. | think the whole process woul d
be very I abour-intensive and, due to the shortages of

| abour at the nmonment, it couldn't happen overnight. It
woul d be a staggered transition which would again | ead
to a period of uncertainty.

Way particularly do you say very | abour-intensive?
Wel |, because | think if the suppliers were to take over
the pipe, they would then have a duty to ensure how it
was laid, in what conditions. So there would be a
requi renent to survey the pipes probably to a nore
extensive extent than we are currently undertaking and,
t herefore, you would need a | abour pool of qualified
CORA engineers to undertake some of this work.
Essentially it would be an unknown risk that you were
taki ng on?

Yes.

I think you nmentioned briefly possible problens with

i nsurance. What do you anticipate those probl ens m ght
be?

Havi ng spoken to our insurers, they are of the opinion
that if we were to inherit a pipeline we hadn't
installed, they wouldn't be able to insure it.

G ven where the industry is now and the stage at which
the industry is now, does the fact that Calor mght take
over an underground pi pe from anot her LPG supplier give
Calor any confort as to the state of the pipe?

No.

So, even in that event, there would be a requirenent to
i nvestigate and check?

Yes.

You have nentioned that this would be a | abour-intensive
task and given reasons for that. There would presumably
be cost inplications of that al so?

Indeed. As we referred to earlier there, wuld be
substantial costs to it.

In that event, who would be likely to bear that costs?
Utimately, sonme of those would be passed on to the

cust oner .

So is it your viewthat in those circunstances the
resources are better spent sinply replacing the pipes?
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That's certainly Calor's view, yes.

| want to nove on to another topic and that is the
possibility of extending the GSIUR regulations to
factories. | think we understand that, broadly
speaking, Calor are in favour of the extension of the
GSIUR regs; is that right?

We are.

I think you set out the various advantages to that in
your statenent?

Yes, that's correct.

Do we understand that the intention of the regul ations,
so far as Calor are concerned, essentially means that

there should be a requirenment for pipewrk to be
installed, maintained and altered, if necessary, by a
properly qualified person?

That's Calor's main driver for suggesting it is

sensible to extend the GSIUR

Just thinking the use of such persons, would that fit
well or badly with the type of verification schene such
as that proposed by M Syl vester-Evans?

Potentially if we could. | think our concernis a
verification schene, that people doing the verifying
woul d be CORA engineers. So again it's possibly
diluting the | abour pool which we would prefer to be
preparing safety dossiers, carrying out update work,

et cetera.

So just thinking briefly about the verification scheneg,
isit fair to say that Calor's position is that they
have no difficulty with the verification scheme provided
it does not interfere with the priority of replacing the
pi pewor k?

That's broadly our position. | think we can also say if
the safety dossier is constructed in such a way that
requires it to be signed off by a CORGA engineer, it
alnost in that sense is its own verification schenme. So
we coul d possibly stream ine that process w thout
diluting the | abour pool

Just going back to the GSIUR regul ations for a noment,
if there was to be an extension of those regul ations,
woul d Calor regard it as necessary to ensure that there
was al so an obligation to inspect and mai ntai n pi pework
wi thin those regul ati ons?

We don't think that's part of the GSIUR, but --

| quite accept that but if there was to be an extension
of that, would that be a useful additional provision to
make?

Indeed it could be, yes.

Do we assune that the requirenment would be for the
customer to inspect and maintain?

The custoner using a suitably qualified engineer

If there was to be an extension of GSIUR would it make
sense for any industrial premses to be, as it were,
covered by GSIUR from in relation to this type of
installation, the vapour offtake pipe up to and

i ncl udi ng the appliance or the appliances?

Again, | think that would applied inplicitly with the
extension of Gas Safety Use and Installation regs.

I think you have nmade Cal or's position about the
proposed verification scheme clear, M Betts, but | just
want to ask you one final thing in relation to the
prioritisation scheme for replacenent. Cdearly in a
prioritised schene, there will be sone sites dealt with

nore quickly than others. How do Cal or propose that | ow
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risk sites, which night be some way down the priority
list, should be managed until they can be repl aced?

I think the key thing for our nodel, our risk-based
approach, is that it's not a static set of data. W
firstly mentioned a survey of all the installations,

et cetera, and that will then itself, using the nodel
will generate a priority of replacement. But as we get
into the replacenment strategy, it is our plan to
continue to review the nodel, the findings that we are
finding and that could well lead us to reclassify
installations into the high risk category as we proceed
with the replacenent strategy.

So our feeling is if we can naintain this nodel as
an active thing, rerun data if necessary, redefine what
is high risk, that will give us a good platformto
repl ace the pipes in a sensible priority order
One final question about that: does Cal or propose to
pass the whol e cost of the replacenent programe on to
consuners and customers?

We haven't fully explored how we do that but certainly
our initial proposal is that we would | ook to do that.
But of course there are other ways of funding it by
various schenes deferring paynents over a nunber of
years and what ever.

Just thinking about the total cost to Calor of the
devising and i nplenmenting of the replacenent strategy,
are you in a position to tell us what that cost is to
Cal or?

| don't have a figure, I'mafraid.

Moving on to an issue which arose fromM Tonlin's

evi dence about pipes with netallic risers, we understand
that over the years Calor has had a particular policy
about the installation of pipes with netal risers and
ot herw se.

W did, yes. Calor, | believe, had a docunent release
in 1982 which was there to clarify the position of using
pol yet hyl ene pi pe and the docunent basically refers to
various practices that have been used throughout the
country, some using w apped netallic pipe, sonme using
all pol yethyl ene pipe systenms, and the policy docunent
was attenpting to have a common standard across the
conpany. In that policy docunment, it decided that the
best approach was to have pol yet hyl ene underground with
netal risers at either end.

| want you to | ook at page pl ease. | wonder if
there is a previous page that we could see the date of
that. |Is that the document --

It is 83.

Is that the docunent you were tal king about?

That's the one.

Do we understand that up to that time nost or all of the
under ground pi pes were netallic?

Yes. | think if you go to the follow ng page we just
saw, it does mention in paragraph 1 and then it also
mentions other types: the plastic coated steel tube,
steel tube entirely Denso w apped, and then in paragraph
2 it nmentions polyethylene plastic tubes. So this was

j ust about when the pol yethyl ene was bei ng i ntroduced.
Par agraph 19, please. W see that under a heading
"action required" that:

"Pol yet hyl ene shoul d only be used bel ow the surface
of the ground. The only exception to this should be
where nmeter boxes are used which require termnation."”

So we do understand that underground pipes under
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this action point were to be pol yet hyl ene?

A. That's correct, yes.

Q Do we understand fromthis tinme, from 1983 up to about
1992, the standard policy was the installation of
pol yet hyl ene pipes with nmetal risers?

A Yes.

Q Then after that that the whole of the installation was

to be pol yet hyl ene?
A.  Yes and, as you say, 1992/93 that's when it was decided
that the better systemwas to have all polyethyl ene,

including risers.

THE CHAIRVAN. M Sheldon, it is getting near to 1.00. |If
you wanted to think about this over |unch --

MR SHELDON: | amperfectly content, nmy Lord. | was about
to nove on to a substantial section so it m ght be
appropriate to break there if ny Lord is content to do
t hat .

THE CHAIRMAN: It is a little bit early but let us just stop
at this point. 2.00, please.

(12.54 pm
(Luncheon Adj our nrrent )
(2.00 pm
MR SHELDON: | amgrateful. During the break |I may have

been able to cut down slightly the nunber of questions |
may have to ask this witness during this tine.

So if I could nove on, M Betts, to sone questions
inrelation to the applicable guidance for underground
pi pewor k, you were asked sone questions in your evidence
by Counsel to the Inquiry about a docunent FIC25643.

That is ICL page nunber |

Apart fromthe occasion that you gave evi dence
previously, M Betts, had you seen that docunment before?
| think I'd seen it the day before when M Tonmlin was
giving his evidence, but not prior to that.

VWhat do you understand the origin of this docunment to

be?

| understand it to be an internal Health & Safety
Executive docunent.

One, in other words, that would not be put in the public
donai n?

Correct.

So do we understand that Calor, at any rate, were not
aware of that document during the 1980s?
We weren't, no.
Look at paragraph 7, please.
Do you see that that paragraph refers to the
i nspection of pipes carrying LPG particularly those not
installed to current standards should, if reasonably
practicabl e, be uncovered and physically exam ned.
So that internal document appears to suggest that
t here ought to be uncovering, presumably excavation, of
LPG pi pes. Do you see that?
A. | do, yes.
. If | can ask you to look at the next page --
THE CHAI RMAN:  Sorry, before you go any further, excuse ne a
nonment ne, M Shel don
M Betts, it seens to be primarily concerned with
pi pes that are conveying liquid LPG rather than vapour
al t hough it does nention vapour pipes.
A Yes.

o> O» O P

THE CHAIRVMAN: | take it that a pipe that is conveying
liquid LPGis an altogether nore dangerous thing.
A. Yes. The potential for gas release is much higher from
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aliquid line, yes.

CHAI RMAN: W are tal king here about pipes that are
conveyi ng vapour that has been reduced to very | ow
pressure.

Yes.

CHAl RMAN:  But, subject to that, the advice is about

uncovering themand it does say it could be applied to
pi pes conveyi ng vapour only.
Does it not say that right at the start?
It does, paragraph 1, | think, yes.
CHAI RVAN:  Sorry, M Shel don.

MR SHELDON: If we | ook at the next page, (1041, do we see

o> O»
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that that appears to be an updated version of FIC28643,
i ssued 4t h Novenber 19837

Yes.

If we | ook at paragraph 1 does it appear again that it
applies principally to LPGin the liquid phase?

Yes, | can see that, yes.

If we | ook at paragraph 16, please, is that a paragraph
that deals with periodic inspection and that requires

t hat pi pes should be inspected by a conpetent person at
certain intervals and a new date set? Do you see that?

| can see that, yes.

If you | ook at the next paragraph, paragraph 17, there

is a specific reference to the possibility of a |leak
"If for any reason a |leak or severe corrosion is

suspected then the |line should be taken out of service"

and then re-certified by a conpetent person

| can see that, yes.

So with respect to the inspection of underground

pi pewor k, does it appear that the HSE s vi ew had changed

at 19837

It appears so fromthat docunent, yes.

At | east on the face of the docunent?

On the basis of the docunent.

If | can ask you, please, about another docunent,

gui dance document, this is HS(G 34 and that is page

Ezzzz;é] pl ease.
see that that is another guidance docunent in
relation to storage of LPG

If we can | ook at the mmintenance provisions of
that, please, at [page 1306]

Pl ease | ook at paragraphs 187 and 188 in particul ar
do we see that that requires:

"Exam nati on of underground or mounded vessel s
shoul d i nclude tests for corrosion, eg detailed
ul trasoni c thickness checks. |If internal access is not

possi bl e the external surface of the vessel will need to
be exposed to enable exanmination to take place.”
Do you see that?
| see that, yes.
So does that suggest that the vessel may require to be
excavated and its surface exposed?
It does indeed, yes.
Let us |l ook at paragraph 188.
Do you see again that, on the face of it, is a
par agraph regarding carrying liquid. W are told that:
" shoul d be exanmined for corrosion or tested in
such a way as to establish continuing integrity at |east
once every ten years."
Do you see that?
| see that, yes.
No nention to exposure or excavation or anything of that
sort?
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No.

So, again, does it appear that the HSE view, as it
appeared in the original version of FIC286, was not on
the, face of it, carried over to this docunent?

| agree, yes.

Just in relation to 188 and the phrase "tested in such a
way as to establish continuing integrity”, is Calor's
position that in 1988 their understanding was that a

pressure test was an acceptable way of doing that?

In 1988 it was, yes.

Does it therefore followthat if that practice was
acceptable in relation to pipes carrying liquids, would
it be likely that it would be regarded as acceptable for
vapour - carryi ng pi pes?

Again, | would agree with that, yes.

Just to be clear about this, do we understand that Cal or
at any rate were not aware of the internal guidance that
appeared in FI C286 in 19807

No.

One final question about guidance. |If we could | ook

pl ease, at E?EE:EEIEEE’ | think that is the LPG I TA Code
of Practice first printed in 988.

Do you see that?
| see that, yes.
Look, please, at Looki ng at the section
entitled "External Pipework" and the |ast paragraph on
t hat page 5. 2. 3:

"Consi deration should be given to neans of |eak
testing buried pipelines wthout requiring
di sconnection, eg the use of plug tees.”
Yes.
So the reference there appears to be to leak testing
wi t hout requiring excavation or di sconnection or

anyt hi ng of that sort?

That's correct, yes.

I think you gave evidence that certainly as at 1988 it
was certainly known within the industry that underground
nmetal lic pipework mght corrode?

It was, yes.

So given that this appears to be the industry gui dance
at that time, why in your view was there no
recomrendati on to uncover or excavate?

I think the view at the tinme was that the soundness
check was satisfactory to establish the integrity of the
pi pe. As you said, corrosion was known and | think we
have now, with M Tomin's research in particular, found

various things that maybe nade some -- disproved various
assunptions that were in the play at that tine.
Firstly, I think the view at the tine was that

under ground pi pes were generally corrosion-protected --
certainly Calor rmade that assunption. Pipeline risers
were Denso protected. That was included in that
docunent that we |ooked at briefly before lunch and al so
the mechanismif a pipeline did fail would be that it
woul d be detectable outside and wouldn't track into a
bui | di ng.

I think M Tomin's recent research has proved, one,
t here had been sone i nadequaci es of the Denso protection

and, secondly, we gained a nuch greater understandi ng of
a failure nechanismof a pipeline in which it can track
to a building.

So | think that at the tine those assunptions or
sorry that know edge wasn't known and it was assuned
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that the pressure test would be satisfactory for
continued integrity.
I can nove on to sone miscel l aneous questions.

You nmention in the annex to your statement certain
probl ens associated with excavating a live pipe. If a
pipe is drained of gas, is it then no longer live or
regarded as live?

That's correct, yes.

But does an excavation, whether of a live or a drained
pipe, still carry with it a danger of damage to the

pi pe?

W bel i eve excavation of a pipe, even when it's been
de-gassed so it no longer is live, probably presents two
risks. The first is of physical damage the pipe that
you m ght not recognise in the part of the pipe you have
been excavating; therefore, you can cause sone physica
damage that wasn't there before. Secondly, by

di sturbing the soil, you are oxygenating it and
therefore potentially introducing higher risk of
corrosion than before you excavated it.

So for these reasons this is why Cal or believe
excavation of netallic pipes as a way of continued use
is |less appropriate, introduces nore risks than actually
t he repl acenent strategy wth polyethyl ene.

So the difficulties or dangers associated with
excavation woul d provide a further reason for Calor to
recommend or suggest that replacenent would be nore
appropriate --

That's correct.

-- than nmethods of testing requiring excavation?

Absol utely, yes.

I think just two final questions, M Betts.

The first is another question in relation to costs.
I think you gave evidence earlier today that costs to
each individual user of replacenent would be in a range
dependi ng on the type of installation and the range that
you gave was £200 to £2, 000.

Do you recall that?

That's correct, yes.

Do we take it then that in order to estimate or
extrapolate the total cost of a replacenment programe
one would sinply multiply that by the nunber of pipes
whi ch potentially require to be repl aced?

Broadly speaking, yes. | think the industry has
estinmated a cost to the industry of circa £45 nmillion to

carry out the replacenment based on the extrapol ated
figures that M Tomin's researches has assuned.
Finally, can | just ask a question in relation to
ti mescal e.

I think you nentioned that there were around 50, 000
installations that mght require to be | ooked at; is
that right?

That's correct.

And the nunmber of qualified fitters avail able was
nunbered in the tens at the nonment?

That's al so correct.

So, again, can we extrapolate fromthat a likely tota
ti mescal e for the whol e replacenment programe?

Again, the industry has estinated the total tinme of
replacenent is in the order of ten years. Having said
that, there is obviously a requirenent for the high risk
installations to be replaced nmuch nore rapidly and the
industry is suggesting circa a year to replace the high
ri sk pipelines.
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So once one identifies the high risk pipelines they
clearly take priority for replacenent.
O course, yes.

MR SHELDON:  Thank you, ny Lord. | have nothing further.
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CHAI RMAN:  When you are tal king about this 45 nillion,
M Betts, that really refers to the total cost of

replacing all metallic underground pipes?

I ncluding the | ower risk pipes, yes.

CHAI RVAN: M Martin, do you have any questions?
Re- exam ned by MR MARTI N

| have one or two additional questions if |I may be

permitted to ask them ny Lord.

M Betts, just one or two nmatters, first, of
clarification. |In the context of what Dr King said this
nmorni ng about a pressure test as part of a prelimnary
bef ore attachi ng cathodic protection, his evidence, as |
recall it, was that the pressure test which would be
sufficient to blowout a plug of corrosion and thus to
reveal a pipe which had corroded sufficiently seriously
was one carried out at about 50 per cent above working
pressure.

Whul d that be regarded as a proof test or a
ti ght ness or soundness test?

That woul d be a proof test.

He expl ained the pressure involved, particularly when
asked hi m about a domestic | ow pressure system operating
at 37 nBar, he said that the pressure involved, in
realistic terms, would be equivalent to the pressure in
a bicycle tyre or the pressure possibly in a car tyre.

Do you consider applying such a pressure to such a
systemwoul d give rise to any significant risk of

hazar d?

It really is against all principles of gas engi neering
to over-pressurise a pipe, even at those | ow pressures.
So | would maintain you would want to carry out a
tightness test at the 37-nBar mark rather than any

hi gher.

This is not what Dr King said but what he al so said was
that it would do no harmto apply cathodic protection
even have you could not, for exanple, be satisfied of
conpl ete electrical continuity.

Do | take it that even if Dr King's pressure test
was thought to be inadvisable, neverthel ess there m ght
still be benefits as part of an overall strategy to
apply cathodic protection to pipes which were not to be
repl aced i nmedi atel y?
| think if you are going to the extent of installing a
cathodic protection systemit would involve excavation
to insert the anode into the ground. It couldn't just
be left on the surface and I think our point is that if
you are di gging hol es near a pipe why not dig down and
actually replace it rather than install cathodic
protection system

We haven't done conparative costings but I"'mpretty
sure the costings would be very simlar to actually
repl ace the risers with polyethylene conpared with

actually installing cathodic protection.

So | would agree it would do no harmbut | think it
woul d be nore sensible to just proceed and repl ace the
riser with polyethyl ene.

As | understood it, there is no need for any excavation
of the risers. The excavation would take place about a
nmetre away to insert the anode. So you are not
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excavating in the vicinity of the pipe or at |least the

i medi ate vicinity --

Absol utely but the actual act of excavation is, broadly
speaking, the sane. So in terns of costs, to excavate a
nmetre away or by the riser is very nmuch the same. So if
you are going to the trouble of excavating to insert

cat hodi ¢ protection why not excavate and repl ace the
riser?

Qoviously, Dr King was not -- it was not put to him M
understanding is that the placing of the anode sinply

i nvol ves digging a hole and placing the anode in. It
does not involve digging around the pipework,

di sconnecting the riser fromthe horizontal or the
centre section, replacenent by presumably polyethyl ene
and recovering that. |It's not the same in terns of an
operation, is it, M Betts?

No, |'msure the actual work involved when on site would
be -- it would take longer. As | think we explained

when | gave evidence previously, the high cost of the
engi neer is actually getting themto the site. So
incremental tinme on the site is relatively inexpensive
and | think if you just spend that extra snall anount of
noney you have cured the problemfor good.

But you have al ready expl ai ned, not |east in the sunms of
noney referred to and the availability of manpower you
cannot solve the probleminmediately so there are going
to be a large nunber of installations which are going to
remain by and large in their existing state for a period
until the programre reaches then?

That's correct but the principle of available |abour is
the sane for whi chever way we approach the problem So
we coul dn't instantaneously just retrofit cathodic
protection, | don't think.

May | take it, M Betts, Calor is against cathodic
protection being fitted as a precaution?

We believe it's far better to just replace the risers if
we're sending a man to do work on the site.

Just one other small nmatter. You said, | think, that
you had spoken to your insurers and if the supplier was
to take responsibility for the service pipewrk, then
your insurers said that you could not get insurance. |Is
that right?

Yes. Just to be clear, that would be if we are

inheriting a pipeline rather than installing a new

pi pel i ne.

Do we assune that every old pipeline at the nonent is
not insured by anybody?

I don't know. | think some prem ses woul d have sone
i nsurance to cover it but certainly not by the gas
supplier.

| understand that but it is reasonable to assunme, is it
not, that the occupier will have occupier's liability

i nsurance cover which will include existing pipework?

I woul d i magi ne so.

Yes, therefore, if that liability were to be transfer to
the insurer of the gas supplier it is only a matter of
who is paying the premium is it not?

I"mnot sure -- as | understand it, fromour insurers
and | haven't had the conversation with them nyself so
am just passing on information, is they have basically
said to us that they wouldn't be happy to insure that as
arisk if we took on an unknown pi peli ne.

Perhaps | do not need to |labour this, M Betts, but if
sonmebody is insuring that pipework at the nmonment, then
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logically if it is to be insured in the future the only
di fference would be who would pay the premium That may
be a commercial disadvantage to Cal or and, apart from

anything el se, one of the logics of insurance is that it

isultimtely only a matter of how rmuch it costs, is it
not ?

It is but the insurers' interpretation is they woul dn't
be prepared to insure it.

I will leave that matter.

May | just ask you about the verification schene
approach put forward by M Syl vester-Evans.

Utimately, what is Calor's position? Are you in
favour of that or not and, if so, why?

The verification scheme: we are not opposed to it. W
can see that having a verification schenme is a usefu
mechanism It can give the suppliers some confidence
that they are supplying into a pipe that is under the
scrutiny of a naintenance regine, et cetera.

I think our -- objection may be too strong a word --
but our objection to it is that as laid out or as we
understood it to be laid out in M Sylvester-Evans
report, it appeared to al nost double up what was
required.

Qur viewis that with the safety dossier -- that if
the safety dossier is constructed in such a way by a
conpetent person they can actually make that
verification as part of the safety dossier and,
therefore, the safety dossier could be, if you like, the
verification of the pipeline.

Wbul d that include periodic certification?

Absol utel y, yes.

I amnot sure there is anything between us, M Betts, on
that. M Sylvester-Evans will be returning but thank
you for that.

The last matter | want to ask you about arises out
of the questions which nmy |earned friend put to you
about the |egislation.

I wonder if | could ask you first to ook at the
Health and Safety at Work Act, in particular section 6.
This is on page |[576| and B77.

Thi s norning you were asked by ny learned friend
about section 6(4) and as | understood your evidence it
was that Cal or accepted thensel ves as being under a duty
to provide necessary information and support in relation
to the supply of the substance, which is LPG and you
replied:

"We agree with that and we do so by again reference
in the wel cone pack the provision of hazard data sheets
to custonmers both in a paper formand via our website."

The question was:

"So these are matters also dealt with in the
i nformati on pack, the wel come pack that you have
descri bed.

"A They are.

"Q . So just thinking about these sections and the
view that Calor takes of them would it be likely or
unlikely that Calor would carry out any, as it were,
ri sk assessment of parts of an installation beyond what
it regards as being part of its undertaking?

"A W& woul dn't, possibly unless instructed by
the custoner to do so."

Am| right, M Betts, that your evidence this
nmorni ng was that Calor conplied with the obligation
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which it accepted it was under in accordance with
section 6(4) by providing appropriate information to the
cust oner ?
That is the way we fulfil that obligation, as far as the
custoner sees it. W obviously have other obligations
that | think I may have nmentioned when | was giving
evi dence that we obviously have a duty to nmake sure the
substance is what we say it is. So that involves us
testing gas quality as it arrives and | eaves our site
bound for custoners. So we do have sone other duties
whi ch involve us quality assuring the product that we
distribute.
Coul d we | ook, please, at subsection 4.

I wonder if it could be brought up on the screen
pl ease. f I could have subsection 4 (a) and (b) which
is on [576]

It says:

"It shall be the duty of any person who
manuf actures, inports or supplies any substance [and ny
learned friend read this is to you this norning] (a) to
ensure as far as reasonably practicable that the
substance will be safe and wi thout risks to health at
all times when it is being used, handl ed, processed,
stored or transported by a person at work or in premnises
to which section 4 above applies.™

May | take it that what you just said about Calor's
testing of the substance to ensure that it is what it
says it is would be a fulfilnment of that obligation?
That's correct, yes.

Could I have up subsection 4 (c) and (d) please.

(c) is:

"To take such steps as are necessary to secure that
persons supplied by that person with a substance are
provi ded with adequate information about any risks to
heal th and safety for which the i nherent properties of
t he substance nay give rise about the results of any
rel evant test which have been carried out on or in
connection with the substance and about any conditions
necessary to ensure that the substance will be safe and
without risk to health at all such tines as are
nmentioned in paragraph (a) above and when the substance

i s being disposed of."

May | take it that the provision of information that
you have just described and nmentioned earlier, M Betts,
is Calor's fulfilment of that?

Agai n, yes, that's correct.
(d):

"To take such steps are necessary to secure so far
as is reasonably practicable the persons so supplied and
provided with all such revisions of information provided
to themby virtue of the precedi ng paragraph as are
necessary."

| take it that that would be fulfilled by
Cal or providing any revised information to be taken into
account based on the original welcome pack or whatever?
That's correct, yes.

Does Cal or do that?

On point (d) specifically we haven't changed the product
so we haven't had to cross that.

Could we then go back to paragraph (b), subsection 4
(b), please. This is:

"It shall be the duty of any person who
manuf actures, inports or supplies any substance.

(b) to carry out or arrange for the carrying out of
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such testing and exami nation as nmay be necessary for the
performance of the duty inposed on himby the preceding

par agr aph. "

M Betts, you fulfil the first paragraph by testing
the gas, the LPG to nake sure it is what it is and you
fulfil paragraph (c) and (d) by providing information
and, if necessary, revised information

VWhat do you do to fulfil the duty under paragraph
(b)?

Again, | think this is where our tests to make sure the
product is in accordance with the British Standard for
in this instance, commercial propane is applied. So we
basi cally purchase the gas to a specific standard and
then we verify the purchases by testing gas as it is
recei ved and despat ched

So woul d you accept that paragraph (b) includes the
carrying out of testing, a risk assessnent procedure,
for exanple, at the | ocation where gas is to be supplied
or applies only to the testing of the gas itself?

It relates just to the testing of the gas itself.

VWhen | asked you questions about this on 23rd Cctober,
which is day 15 of this Inquiry, and for the record this
i s beginning at page 76 into page 77 of the transcript,

| referred to Regul ation 3 of the Managenent of Health
and Safety at Wrk Regul ations 1999 and before that
referred to section 6 of the Act that we have just

| ooked at.

I wonder if | could ask you to |ook at those
regul ati ons which are on

"Ri sk assessment."

| quoted to you, M Betts, paragraph 1 of Regul ation
3:

"Every enpl oyer shall nake a suitable and sufficient
assessnent of the risks to the health and safety of his
enpl oyees to which they are exposed whilst they are at
wor k", and:

"(b) the risks to the health and safety of persons
not in his enploynment arising out of or in connection
with the conduct by himof his undertaking for the
pur pose of identifying the neasures he needs to take to
conply with the requirenents and prohibitions inposed
upon him by or under the relevant statutory provision."

| put to you and | quote:

"If we accept that under the primary |egislation
that is to say the 1974 Act itself, there nay be a
potential risk to persons not in Calor's enploynment as a
result of Calor Gas filling a tank with LPG can we
agree that Calor Gas should carry out a risk assessnent
of that risk in order to satisfy regulation 3?"

Your response was:

"Sorry, you lost ne. Could I ask you to repeat the
guestion, please.”

| then responded:

"Yes. Can we agree that if Calor Gas is aware of a
potential risk to persons not in its enploynent as a
result of Calor Gas filling a tank with LPGthen in
order to conmply with the obligation under the Act itself
you have referred to in your answer to the question
Cal or Gas ought to have carried out a risk assessnent
under regul ation 3?"

Your answer was:

"Yes."

| then asked you:
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"Has Calor Gas carried out a risk assessment with a
view to identifying what risks there are to people who
m ght be killed or injured as a result of their filling
of the tank with LPG when the pipework is either not
been inspected or not been adequately inspected?"

You sai d:

"I can't answer that definitively."

VWhat is the position of Calor on this matter
M Betts? |Is there a duty to carry out a risk
assessnent in a situation where the condition of the
pi pewor k has not adequately been ascertained or not?

I think for the purposes of Managenent of Health and
Safety at Wrk Act we have carried out risk assessnents
of the filling operation. For the purposes of section 6

that we have just been |ooking at, we believe that's
down to the actual product itself. So they are slightly
two different things, | believe.

In the exchange |I have just referred to there was
reference to Calor possibly having carried out a risk
assessnment dealing with the tank and connections and al
the things that are obvious to the process. | then
asked:

"But are you able to say whether or not Cal or has
carried out the risk assessnment as a consequence of
i nadequat el y i nspecting or inadequately identifying the
condi tion of the pipework downstrean?"

You sai d:

"I can't say definitively, no."

You have raised this matter in the initial questions
that nmy learned friend asked you, M Betts. \What |
would Iike to know for the benefit of this Inquiry is
particularly with regard to section 6(4) (b) and the
duty to carry out tests or exam nations, does Cal or
believe that there have been situations in which it
should carry out a risk assessnment of downstream
pi pewor kK whi ch has not adequately been verified?

Not in relation to that specific clause. As | said, we
believe it refers sinply to the substance as suppli ed.
We know t he substance as supplied is hazardous by its

nat ure.

Yes.

So logic woul d suggest that if the substance that you
are supplying is hazardous by its nature, then you need
to do sonething to satisfy yourself that the conditions
in which the substance will be either stored or used are
such that they will not give rise to undue hazard.

Again, | think we have the obligation to nake sure the
substance is what we say it is. W have the obligation
to maintain the safety of our -- in our undertakings as

defined in section 3, which we have defined, as you are
aware, the tank and its valves, et cetera.

The obligation to have -- there isn't an obligation
for us to have an awareness of the condition of soneone
el se' s pi peworKk.

Even t hough you know that by filling the tank the gas,
t he hazardous LPG is going to go into that pipework.

Is that Calor's position?

No, our position is if we are aware of a problemwth
that pi pework we clearly wouldn't supply it.

| accept that but if you are unaware of whether or not
there was a problemw th the pipework, what is Calor's

posi tion?
No, that isn't our obligation.
So Calor is content to fill a tank with LPGin the
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know edge that it will be fed, w thout further control
into pi pework of which Calor is unaware of

the condition?

In a yes or no situation |I'd say yes, but that's within
the context of, we hope, the customer being aware of
their obligations for the pipe, which we have, as we
have said, we are trying to ensure that custoner is
aware of those obligations.

O her than providing the custoner with the wel come pack
and the other equivalent information, does Cal or take
any step to ascertain that the custoner has satisfied
itself of the condition of the pipework?

As | said, previously we do carry out pressure tests at
certain tines -- sorry, soundness tests of the pipework
at certaintinmes in the life-cycle of the tank

MR MARTIN:  Thank you very nuch, M Betts.
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Thank you, mny Lord.

CHAI RVAN: M Betts, that concludes your evidence. | am
very grateful to you for the help you have given the
Inquiry. | amsorry you have been inconveni enced.
STACEY: M Lord, | amsorry to interrupt. | wonder if

I mght ask M Betts about sonething that canme up today?
CHAI RVAN:  Certainly, Ms Stacey.

STACEY: | amobliged for that, my Lord, thank you.
Exam ned by MRS STACEY

M Betts, you spoke earlier on today about the situation
that you say pertains now with your know edge from
research about the propensity of a pressure test not to
be a sufficient test.

Do you renenber tal king about that?
Yes, | do.
| think you said that at Calor or at |east the
i ndustry's know edge previously was that netal pipes
coul d corrode?
That's correct.
We are agreed about that? Everybody woul d know t hat ?
Yes.
You went on to say earlier on today that certain
assunpti ons had been shown not to be true.
Yes.
Do you renenber referring to assunptions.
Yes.
The first one | think was an assunption that pipes were
protected by tape?
That was an assunption of Calor, yes, but that's
correct.
If you just think about that, is that clear then that
Cal or woul d know that the pipes have a propensity to
corrode and the tape would be a nmeasure taken to
mtigate that?

Calor's, the reason for -- the reason for Calor's policy
for installing pipework to either wap the pipe in Denso
tape or to have it coated in plastic was as a neans of
corrosi on protection.

That is what it is for.

Yes.

So you identify the trouble, which is corrosion, and you
see what you can do to prevent it happeni ng?

That's correct, yes.

You went on to say in the same passage in your evidence
that you thought that the risers were also protected?
Again correct, yes. The docunent that we | ooked at just
before lunch was effectively the specification for
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installing a polyethylene systemw th risers, which did
refer to wapping the risers in Denso tape.

So woul d that nean then that in 1988/89, that sort of
time, that Calor would know that pipes mght corrode and
that a nmeasure that was taken to prevent that was the

wr appi ng of the pipes and the wapping of the riser

pi pes?

That's correct, yes.

So if Calor could see that there was no Denso tape on a
riser pipe at that time then Calor mght wonder if there
was any protection against corrosion, mght it not?
Potential ly, yes.

You went on in the sane passage of evidence to say that
anot her assunption was that LPG would not track into the
bui | di ng.

That's correct.

Did Calor and the industry in general not know in 1988
that LPG is heavier than air?

It did.

Therefore, if there is some way for it to track into a
building there is arisk that it will do just that?

As | said, at the tine -- and obviously |I was only there
at the end of that sort of period -- | don't think that
know edge was accepted. | think they didn't think it

woul d happen.

I have sone difficulty with that if everybody who is of
a scientific or technical mnd knows that it is heavier
than air then why would it not track into a building if
there was the physical set-up to allow that?

| believe it was thought it would perneate through the
soi | upwards rather than go sideways into a building.
Wuld it not need to be lighter than air to perneate
upwar ds?

No, as is proved, that is what happens with an LPG | eak
VWhat do you say happens with an LPG | eak?

An LPG leak will, in soft ground, perneate upwards

t hrough the ground and be detectabl e above the ground

above the leak and | think we nentioned, | think

M Tom in nmentioned about pipeline surveys and goi ng
above the pipeline with boreholes, et cetera. That is a
nmet hod of establishing a gas |eak

| understand. You are referring to soft ground as you
sai d?

I ndeed, yes.

If it was not in soft ground but was in ground covered
in sone sort of hard standing then that woul d not
happen?

It depends on the hard standi ng but possibly not.

Can | ask you when you were giving your evidence this
norning, M Betts, were you reading from sonething?

No. | had some notes but | wasn't reading fromthem
So were these just notes of your own?
Yes.

Were they there as an aide-nenoire, if you like?

Yes.

Had you t hought about what you had said last tine round
and made sone notes?

Basi cal |y, yes.

So that is not sonething which has been | odged on behal f
of Cal or then?

No.

Your own private notes, are they?

Yes.
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Q My | ask you a little bit about the matter that counse
for the Inquiry, M Martin, was asking you about and
that is the legislation

I think you will remenber that when you were here
bef ore objection was taken by your counsel, M Ellis, to
you bei ng asked about the |aw on the basis that you are
not a |l awyer, although of course you are well conversant
wi th what Cal or does. Do you renenber that?

A. | renenber the point, yes.

Q So today when M Shel don was asking you questions you
seened to be happy to tell us what Calor's position is?

A. In regard of the interpretation of various sections of
the Health and Safety at Wrk Act, | am yes.

Q You are content to do that, are you?

A. Yes. | think the matter M Ellis referred to was a
specific interpretation of a paragraph. | think the way
he described it was a legal point rather than a genera
poi nt .

Q Perhaps you can answer sonething for me then. Aml
right in thinking that one of the things that Calor
does, because | appreciate it is a |arge conpany, but
one of the things it does is that it sells LPGto
i ndustrial custoners?

A It does.

Q Not only does it sell LPGit delivers it?

A It delivers it, yes.

Q W have spent a lot of time of course hearing about how
it delivers it with the tank coning and the lorry and
then it gets transferred into the tank and so on

A. That's correct.

Q So would you agree with me that when Calor is going
about that task of selling LPGto an industrial custoner
and delivering it to himthat Calor, at that time, its
undertaking is the supply of LPGto that industrial
cust oner ?

A. Sorry, can you repeat that?

Q | amtrying to get at what Calor actually does and | do
not think there is any di spute between us at all that
Calor sells LPG and it delivers it?

A. It does, yes.

Q In order to deliver it it has got to turn up with a
lorry with LPGin a tank and it has got to get it from
tank into the vessel which we can see sitting before us
as an exanpl e.

A. That's correct, yes.

Q Once it has done that, the driver has conpl eted what he
set out to do?

A. That's correct, yes.

Q So it nmay be a matter of law, M Betts, and you may with

not wish to comment on it, but do you understand that
one mght argue that Calor's undertaking is that of
selling and delivering LPG?

MR SHELDON: Do not answer that question at the noment,
pl ease.

My Lord, | wonder if nmy learned friend mght clarify
whet her she intends the use of the word "undertaking” in
the technical sense in which it is used in the
| egislation or in a broader sense, for exanple the sense
of it being Calor's business.

THE CHAIRMAN: | think it is perfectly clear Ms Stacey is
referring to the undertaking in the context of the
statutory provisions.

MRS STACEY: Yes. That is so, ny Lord, because we did hear
sonet hi ng about this this norning.
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CHAIRVAN: | will not stop you, Ms Stacey. | rather

t hi nk M Shel don has brought aval anche on his own head
by the questions he asked, but that is just ny

i mpression that the nonent.

STACEY: That is why | raised it, ny Lord, because | did
hear sonething about it this nmorning and | wanted to be
sure | had understood the w tness.

CHAI RVAN: At the end of the day, | suppose, it will be
a matter for discussion what the undertaking is that

t hese provisions refer to.

STACEY: Yes.

CHAI RMAN:  Your point is that it is the supply and
distribution of LPGto custonmers' sites; that is what
Cal or do, that is their undertaking.

STACEY: Yes. That is right, ny Lord. | just want to
be fair and give notice that that may be the position
taken by HSE when it conmes to evidence and cl osing
submi ssions and if this witness disagrees with me
perhaps | had better give himthe chance to tell me why
that is wong, but | amnot certainif M Betts wants to
say sonet hi ng about what he nmay regard as a | ega
matter.

Well, yes. It seens to have gone into an area |'m not
too cl ear about.
CHAI RVMAN: | got the inpression that your idea was,

M Betts, that the undertaking neant the installation
and that once you had supplied the tank, that was that.
VWhet her that is right or not, I do not know.

W consider the vessel and the calves the undertaking in
as far as section 3 of the Act is ...

STACEY: Sorry, | just did not hear that.

The vessel and its valves connected to it, that's what
we consider our undert aki ng.

STACEY: | understand that fromthe witness. | am
grateful to himfor that clarification, nmy Lord.

VWhen you were asked sonme little tine ago by

M Martin about what you had said ten days ago --

Yes.

M Martin suggested to you ten days ago that if Calor
Gas is aware of a potential risk to persons not inits
enpl oyment as a result of Calor Gas filling a tank with
LPG then in order to conply with the obligation under
the Act itself you have referred to in your answer to

t he question, Calor Gas ought to have carried out a risk
assessnent under regulation 3 and you answered:

"Yes."

I knowit is difficult, M Betts, to understand what
| am saying to you but perhaps |I can put it this way: do
you want to change the evidence you gave before or was
it correct?

Maybe | can ask you to repeat the question just so |
under st and what --

| understand the problem | have the advantage of you
because | have the transcript. Counsel said:

"Can we agree that if Calor Gas is aware of a
potential risk to persons not in its enploynment as a
result of Calor Gas filling a tank with LPG then in
order to conmply with the obligation under the Act itself
you have referred to in your answer to the question
Cal or Gas ought to have carried out a risk assessnent

under regul ation 3?"
You sai d:
"Yes."
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Yes, I'd go along with that. Just to make it clear, if
I can expand on that, our undertaking is the tank and
valves on it. The act of filling it, we have
obligations to nake sure it is safe for our enployee to
do so and it is safe for the people nearby the tank when
they are doing so.

The way we do that is by risk assessnment. So we
have ri sk assessnments for the operation of the bulk
t ank.
You see, that sounds to ne like a risk assessnent that
sonebody does in the office when think they, "Right, how

do you fill a tank", and there will be all sorts of
things that the driver has to do?
MM hm

Make sure that he has got the right hose in the right
place, to put it at its bluntest. But do you nean that
a risk assessnent is done at each site or do you nean it
is sonething done in the office before he | eaves?

So the risk assessnent is in itself a generic risk
assessnent. So it would refer to the act of filling the
bul k tank, not at a specific site. The risk assessnent
also refers to driver procedures and the drivers are al

trai ned and possess a driver manual, and that does

i nclude a visual assessnent of the tank and its
surrounding prior to filling, which we call our bulk
installation defect reporting system which | believe
the Health and Safety Executive are famliar wth.
Absolutely. So what you are telling ne about there --
and it is an acronym is it not -- being the Health and
Safety Executive it is BIDR, that nmeans, | think that if
the driver sees sonmething wong with the tank he reports
back?

Yes. It depends what is wong with the tank. He would
ei ther report back and he has a nunber of categories to
report back in or if it was sonething considered

i medi at el y dangerous he would not even fill the tank
and he woul d report back inmmediately.

You see that is not really what | had understood you to
be tal king about last time round. | thought that you
were agreeing with counsel that Cal or do have an
obligation under one of the regulations, as it happens
Regul ation 3, to think about the place and setup to
which they are delivering LPG and | would just like to
know i f you agree with that or not.

I think, as you read out ny transcript, | at the tine
and | think now believe it's the act of us filling our
tank | was referring to.

Perhaps if | can be nore specific so | am nmaking sure
that I ambeing clear fromwhat | am saying, does the

ri sk assessment include any val uation of the maintenance
regi me operated by the custoner?

No

STACEY:  Just give ne a noment, M Betts, if | may.
Thank you, M Betts.

My Lord. | have nothing further for this witness.
CHAl RVAN:  Thank you, M Betts.

M Shel don, | should not be troubled if | were you
about the statutory interpretation point. W can
di scuss that in due course. It is sufficient I think

for me to know what Cal or understand to be the position

MR SHELDON: That was the sol e purpose of ny questions, ny

THE

Lord.
CHAl RMAN:  Thank you so much, M Betts.
(The witness w thdrew) """
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final tranche of officers fromthe Health & Safety
Executive, M Brian Fullam

BRI AN W LLI AM FULLAM (cal | ed)
Good afternoon. You should have before you for the
pur poses of ny questions three Inquiry statenents. The
first is headed, "History of enploynent and education”
and obviously it covers other nmatters. The second is

headed -- and this is the order that, in a sense, | wll
be | ooking at them-- "Suppl enmentary statenent
commentary on the factual report expert evidence and ICL
Inquiry statenent by Penny Taylor". The third is again

a suppl ementary statenment headed, "Devel opnent of the
joint working with HSE, UKLPG and Cal or on under ground
LPG pi pewor k".

Do you have these?
| don't appear to have the third one.
| can | eave that because it is not the first topic | am
going to turn to and we will make sure you have it when
| get to it.
Can | correct that. | do have the third one.
The other itenms that | would |like you to have to hand
are the two reports by Penny Taylor, one sinply entitled
" Cui dance" whi ch begi ns on of the Inquiry
bundle, if | could have that, plrease, dated
27t h Novenber 2006, revised Septenber 2008 and the
second | ooks simlar on the cover sheet, it is somewhat

| onger, "Factual report on gui dance", beginning at page
9742.

I should just explain, ny Lord, that M ss Tayl or
al so produced an original report for the Procurator
Fiscal of which the larger at |east of these is a
revisal. That is at [B8I5 but I do not intend to ask any

guestions about that because Mss Taylor's Inquiry
statenent, although it is not technically before the

I nquiry, explains that what we have now is a revisal of
that original version in various respects.

M Fullam if | can begin then with your Inquiry
statenment, please. You have set out your history of
enpl oyment and education. W can see that you have been
with the Health & Safety Executive since January 1977,
you have a doctorate in chem stry and for the first two
and a half years after |eaving university you worked at
Royal Ordnance Factory at Bi shopton, Renfrewshire

After 18 nonths undergoing training in a genera
I nspectorate group dealing with chemicals and printing
you began work as a specialist fire and expl osion
i nspector in the Leeds Field Consultant G oup

| assume that would be in or about the middle of
1979; would that be right?
That's right.
Subsequently, you noved into headquarters in Bootle and
took up the post in LPG duty in Cctober 1984. The role
i nvol ved representing HSE as the national specialist in
LPG It also involved devel opi ng national standards and
provi ding advice to both the industry and field
i nspect ors.

We can see by reference to a later paragraph, 11

that mght be entitled topic specialist in LPG Is that
a fair description of the post that you held from 1984
to 1988?

Yes, it is.

Then | think I amright in saying and pl ease correct ne
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if I amwong you then held various posts which were not
so directly related with LPG -- is that correct --
al though in 1996 you noved to the Chenical and Hazardous
Installations Directorate, thence in 2002 to the
Cor porate Sci ence Know edge Unit and in 2006 you
returned as head of the Process Safety Corporate Topic
G oup.

Am 1 right these various intermedi ate posts perhaps
did not have such direct relationship to LPG as you had
had between 1984 and 1988?
Yes, that's correct.
Then you are now working on the standards for the safe
storage and use of LPG  Since 1988 you were a
superintendi ng specialist inspector and again | hope you
will forgive nme if | take your qualifications as read.

You are then asked about various natters concerning
know edge hub on LPG and prior know edge hub. |1 am not
going to ask you any questions about that but you may
take it they are part of your evidence.

The first matter | would Iike to ask you about is

the revi ew of guidance and | think, just as a formality,
we can see that in addition to what you have said in
your own lnquiry statement -- and forgive ne | should
have called you Dr Fullam-- in your reference to Penny
Taylor's factual report and Inquiry statement you, in
effect, are giving the evidence that she woul d have
gi ven about the report that she has prepared.

I's that correct?
That's correct, yes.
So if you could have that report before you, please. It
is the | onger one which begins at |9742 | have no
qguestions to ask you on the shorter one, although
clearly it is before the Inquiry.

This is a docunent which covers, as | understand it,
call ed "Factual report on guidance", both externa
gui dance and gui dance i ssued by the Health and Safety
I nspectorate and, indeed, | think | amright its
predecessor the Factory Inspectorate. 1Is that correct?
Yes, that is.
If | could ask you to go, please, to what is page nunber
5 of the docunment, we can see that the period of
external guidance which is covered is from 1959 to 2004.
I's that right?
That's right.
If we then go to the section on HSE and its

predecessor's gui dance at section 2.8, which is on page
33 of the docunent, that is the beginning of the HSE
gui dance section, Dr Fullam

Al t hough | have not identified fromthis docunent
the date of the original Safety Health and Wl fare
Bookl et new series nunber 30 that you were talking
about, that dates fromthe 1960s itself. |Is that
correct?
That's correct?
So, in other words, we are looking in both the externa
gui dance and the HSE gui dance being referred to at a
peri od whi ch goes back beyond the installation of the
LPG equi prrent at Grovepark MI11ls which took place in
1969?
Yes.
Thank you very nuch.

If we | ook at the HSE guidance, if you could go
pl ease, to paragraph 174 of the docunent on page ,
we see that in 1981 HSWBO was republished by the



page 118

page 119

page 120

O>0»

O >

O >

Q

O>0>rO >

Health & Safety Executive as guidance note CS5. |Is that
right?

Yes, that is right.

| am sorry, maybe | have gone slightly too far ..

The Hone O fice Code was revised as CS5. (Pause)

If | could have|1095] pl ease.

If we go to paragraph 174 of Mss Taylor's report,
the page we were at, am|l right that HS(G 15 does not
provi de any detail ed gui dance on mai ntenance or routine
i nspection of pipework?

Yes, that is correct.

If we then go to paragraph 186, this is CS5, and if |
coul d ask for to come up on the screen,

pl ease, and if I ook at paragraph 186 of Mss Taylor's
report, in referring to this docunent which cane in in
May 1981, she quotes and it is initalics in the niddle
of the paragraph:

" nor is it the intention that the
reconmendati ons should be applied rigidly to existing
prem ses where, for a variety of reasons, it may
not practicable to conmply with them Only such
alterations as are considered to be reasonable or
essential for the public safety should be made."

Then the introduction goes on by saying:

"The gui dance note does not include detailed
gui dance on the design, construction and mai ntenance of
LPG equi prent . "

I's that right?

That's right.
Then just going chronol ogically through the docunents,
the next is 192 in Mss Taylor's note, please. This is

reference to the document HS(GQ 34 which is at [TZ72] if |
could have that on the scene, please.

We see in paragraph 192 of her report that HS(G was
the repl acenent of CS5. It was published in 1987 and it
was drawn in 2000 after being superseded by the LPGA
gui dance starting with the LPG Code of Practice 1
published in 1998 and of course that is dealt with in
the other part of the report.

So over the period that we are concerned with,

Dr Fullam am|l right that the sequence is SHWBO, after
reprinting replaced by HS(G 15, HS(G 15 replaced in 1981
by CS5, CS5 replaced in 1987 by HS(G 34 and HS(G 34

wi thdrawn in 2000 to be are placed by LPGA and LPGA Code
of Practice?

I don't think your scheme is quite correct with HS(Q 15
and CS5. CS5 replaced the old Code of Practice and the
two, in essence, ran in parallel until I wote HS(G 34
and one of ny tasks was to conbine those into the single
docunment, which is what | did. So the reality is we had
two of those running in parallel and they were certainly
used in parallel by inspectors at that tine.

Thank you for that clarification.

Am | right that all of these docunents were
publ i shed by the HSE for use by third parties?
Yes, they were.

Not | east, no doubt, LPG suppliers and users?

Yes, they were.

Were they al so used by inspectors?

They were, indeed.

Look at paragraph 199 of Mss Taylor's report. This is
under reference to HS(G 34. W see the guidance states
t hat :
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"The mechanical integrity of vessels will not
initially be assured unless the correct design criteria
are adopted.”

I think I amright in saying the subsequent
par agraphs of her report up to 201 are dealing with
vessels. Is that correct?

That's correct.

At 202 she begins dealing with fittings and as |I read
her report on page 40 at paragraph 202, page 16 deal s
with the suitability of fittings.

"Each vessel should be fitted with a pressure relief
val ve", et cetera, et cetera.

As | understand what is being said there and by
reference to the contents of HS(G 34, that is a
reference to the fittings to be used, in effect, at
installation?

Yes, that's right.
She begins to deal with piping at paragraph 203 and at

page 19 of HS(G34 it is said:

"Page 19 deals with the suitability of pipework.

Pi pewor k shoul d be properly designed and constructed
with due regard to | ow tenperature service, the
materials used ...", et cetera.

Then in 204 there is a reference to the then LPA TA
Code of Practice 22 and 205 joints should be kept to a
m ni mum  206:

"... to prevent the accunul ation of static
electricity, metal piping should be electrically
continuous ...", et cetera.

207:

"Pi pi ng shoul d be sized and routed to keep restrict
contents to a mininumthus reduci ng potential hazard."

208:

"Routing of piping containing |iquid LPG or vapour
at a pressure above 37 nmBar gauge in buildings should be
avoi ded. "

Again am | right that these are all references, as
it were, to the specification of the installation at the
time that it is being created?

That's correct.
Then paragraph 209. Perhaps we are coning closer to
what we need to tal k about.

Could I have up paragraph 79 of of

HS( G 34.

I will just read what M ss Tayl or has said:

"Paragraph 79 refers to underground piping carrying
liquid and requires first correct piping
design ..." that is to do with design.

"2. Correct design of trench and backfill."

Is that, again, obviously a matter of design and
specification, the specification of the trench and the
backfill?

Yes.
3:

"Corrosion protecti on where necessary, wax tape,
bi tunen over-w aps, cathodic protection and the need to
seek specialist advice."

Again, can we agree that is about the specification
of the installation?

It is.
At 210:

"Rout e of pipe-run should be recorded and where
practical permanently marked."

211 deals with polyethyl ene pipes. 212, paragraph
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80, which is nunbered in error, deals with the LPG pi pes
carrying vapour which it states:

"... may be buried in an open excavation
back-filled with a material which is noncorrosive."

Again, without taking tinme, is that again a
specification of the installation of a systenf
Yes, it is.
Then the foll owi ng paragraphs of Mss Taylor's
report dealt with security, vehicle damage and fire
precautions, |oading and unloading facilities, and
conmi ssioning. That is up to paragraph 217 of her
report which is up to, | think, certainly dealing with
other parts of the HS(GQ.

Again, can we agree that all of these are about the
nature of the installation?
They are.
Then if we conme to what begins at paragraph 18 of her
report under the heading of "Mintenance and
examnation", if we go then to[page 06] pl ease, can we
agree that this is the section T HS 4 which is
dealing with the circunstances relating to, for exanple,
a buried steel pipe carrying LPG?
Yes, it is.
Per haps just leaving Mss Taylor's report to the side at
the monent, if we ook at what is actually said in the
HS(G, in 182 it says:

"The installation should be properly maintained to
accept abl e standards determnmi ned and overseen by a
conpet ent engi neer of appropriate discipline with the

obj ective of maintaining the established safe operating
limts. Enphasis should be placed on features affecting
the integrity of the installation or the ability to take
enmergency action. For installations rented fromthe gas
suppliers this work may be carried out by the conpany
owni ng t he vessel ."

Who did the HSE foresee as the conpetent engi neer?
VWhat qualifications would that person have, as envi saged
by this paragraph?

The person woul d be a nechani cal engi neer, probably a
graduat e nechani cal engi neer, who had an under st andi ng
of pressure vessels.

Was this paragraph directed solely at the vessel or at
the entire installation?

It was really dealing with the whole installation but
the installation was not clearly defined in the
document .

It refers in the last sentence to installations rented
fromthe gas suppliers. |Is that referring only to the
vessel or is it potentially at least referring to nore
t han the vessel ?

It could refer to nore than the vessel

Does that suggest that the HSE, in accordance with this
gui dance, saw it as being the case that an LPG
installation should be properly maintai ned and over seen

by a conpetent engineer?
Yes.
Then in 183 it says:
"A mai nt enance scherme shoul d be prepared which
i ncl udes protective devices and instrunments, the form
and detail of which should reflect the needs of the
particular installation. Servicing and maintenance
handbooks nmay be adequate for sinple installations."
Then it goes on in 184:
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"Suitable records should be kept so that al

mai nt enance schenes are properly nonitored. All

significant repairs or replacenent should be recorded."
By whom woul d t he nai ntenance schene be prepared?
That is the opening words of 183.

I woul d expect that to be prepared by the conpetent

person.

Then by whom woul d the suitable records be kept?

The records woul d be kept by the occupier of the

establ i shrment .

By whom woul d the mai ntenance schene be nonitored?

I would expect it to be nonitored by the conpetent

person.

By the ...?

Conpet ent person

So in order for these paragraphs to be conplied with, we

need to have a conpetent engi neer who is going to be
responsi bl e for the mai ntenance regi me, maintenance
schenme; we are going to have suitable records being kept
of matters, including the maintenance schenme; and we are
goi ng to have the conpany nonitoring that maintenance
schenme. Is that right?

That's right.

VWhere woul d the supplier fit in to that reginme, the
person who was actually conmng along fromtine to tine

to fill up the tank?
The supplier -- if a supplier had provided the tank, a
small installation |like the one in front of us, then

t hey should be providing sufficient information to the
occupi er that they were aware that the [ egal obligations
were being net, that the tank was being properly
mai nt ai ned.

If they were just supplying gas to a tank owned by
t he occupier, then the obligations on maintenance bel ong
to the occupier and they would just be providing the gas
in the appropriate way.
So forgive nme, that was ny mstake, Dr Fullam The
regi me would be, as | understand what you have just
said, the responsibility of the user of the LPG who
assune woul d be responsi ble for enpl oying the conpetent
person, the conpetent engineer?

Yes.

Wbul d be responsible for keeping the suitable records
denonstrating the maintenance schene?

Yes.

Way woul d they then be nmonitoring the maintenance
scheme? Would that not inply soneone el se carrying out
the nonitoring?

No, | think if they have a conpetent person, which of
course they may subcontract out, but if they have a
conpetent person then they should nonitor their schene,
t he conpetent person should nmonitor the scheme and be
able to advise them about the adequacy of what has been
done and the mai ntenance of the vessel and its fittings.
Is it not conceivable the nonitoring would be carried
out by HSE inspectors?

No.

Way not ?

Because we are not -- (a) we do not have responsibility
for the vessel or any control over its use and operation
and (b) because we're not there enough

Wth respect, the fact you are not there enough does not
prevent you fromnonitoring a witten schene to make
sure on the face of it it is being conplied with, does
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it?
W& woul d certainly exam ne that scheme when we were

maki ng an inspection but would not nonitor it in the
formal sense of doing that on a regul ar basis.
You see, we have evidence of the installation at
Grovepark MIIls during the period in this guidance (that
is to say 1987 through to 2000) and we have the records
of Health and Safety I nspectors during that period,
Dr Ful l am

Wbul d you expect to see within those records
ful filment of an obligation on the part of HSE
i nspectors to nmake sure that there was a regi me such as
we have just been discussing so that it could be seen
that HS(G 34 was being conmplied wth?
I woul d expect them on occasions but not at every visit
because it woul d depend on the subject natter of the
visit, to check on the conpliance of the installation
with HS(G 34 and, therefore, with the law. But |
woul dn't expect themto do that on every visit.
| did not ask about every visit. Wuld you expect them
to do it on sone visits?
On sone visits, yes.
Whul d you expect themto be asking the user to provide,
to denonstrate, to display a copy of the maintenance
schene?
I woul d expect themto ask for and see a mai ntenance
schene, which may or may not be in paper form of course

At 1988 | guess it was.

I was just about to say it could be on a computer
nowadays but possibly not in 1988. But sonething of
that sort, paper or virtual paper, is what they would
| ook for.

185 says:

"A schene for examining the installation should be
drawn up by or be endorsed by a conpetent person and
reviewed after each exani nation."

Wul d that formpart of the witten record, the
suitabl e record, being kept?

Yes.
"Vessel s should be exanmined at intervals as required by
a conpetent person."

O course that would be the certificate that goes
with the vessel under PSSR, is that right?

Yes. But it would also a requirenment of the standard of
t he code upon which the vessel was built.
186:

"The cope of any particular exam nation and the
i nspection techniques to be used shoul d be deci ded by
t he conpetent person.”

Does that nmean that in order to be satisfied that
the regime is properly in existence and being fulfilled
there would need to be an identification of who was a

conmpet ent person?
There needs to be identification that a conpetent person
was bei ng enpl oyed but whether or not it needed to nane
the individual, I'mnot sure.
It tal ks about exam nation of the --

"Vessel s should be exam ned at intervals, as
requi red, by a conpetent person. Direct heated
vapouri sers shoul d be thoroughly exam ned at intervals
not exceedi ng one year. The scope of any particul ar
exam nation and the inspection techniques to be used
shoul d be decided by the conpetent person. Examination
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of pressure vessels should include support structure,
hol di ng down arrangenents and foundations."

187:

"Exam nati on of underground or mounded vessel s
shoul d i nclude tests for corrosion, for exanple,

detail ed ultrasonic thickness checks. If interna
access is not possible the external surface of the
vessel will need to be exposed to enable exam nation to

t ake place.”

Is that, in effect, self-evident in what it is
inmplying, Dr Fullam that if you have a buried tank
which | think had come in in the period then in order to
fulfil 187, if you could not carry out an ultrasonic
t hi ckness check, which | assune, indeed, | think we

heard sonme evi dence about this a while ago, is a device
put into the tank to check on the integrity of the tank
frominside, if that could not be done there would need
to be excavation to sone extent?

Yes, that's correct.

Then 188 i s:

"Underground piping carrying liquid which is laid in
a back-filled trench shoul d be exam ned for corrosion
or tested in such a way as to establish continuing
integrity, at least once every ten years."

To what extent do you take personal responsibility
for that paragraph because | want to ask what it means
and | want to be clear about where you were in the
drafting and publication of this docunent.

I was responsible for the devel opnent and ultimately the
publication of this docunment after clearance from
others. | would not necessarily have produced the first
draft of this section. In fact, |I didn't. It was done
by a nechani cal engi neer but | would then have di scussed
any possible anendnents and | amaware -- ny nmenory of
that time is partial at best and sonewhat episodic but |
do remenber that | was very keen to have those words
"continuing integrity" in because | thought they were
very inportant as a way of ensuring the continuing

mai nt enance of the integrity of a tank over tinme or, in

fact, any of the other fittings over tine.

| understand that but what steps did you envi sage as
being either the exami nation for corrosion or the test
in such a way as to establish continuing integrity being
carried out at |east once every ten years?

| put the requirenment for continuing integrity in, | put
the words "tested in such a way to establish" because
whi | st exam nation was the standard way of exam ning for
corrosion, to determ ne whether corrosion was taking

pl ace, of course it is quite possible that over tine
anot her techni que could be introduced that would be
equal ly as effective if not possibly even nore
effective. | didn't want to prevent that and cause
extended difficulties with people questioning the

gui dance under those circunstances. So it allowed the

i ntroduction of new nethodol ogies but it maintained

t hose words about continuing integrity.

| understand, Dr Fullam you may have wanted a form of
wor ds which did not preclude new technology and | quite
accept that, but what | am asking you is what were the
actual steps, when this docunment was published in 1987,
whi ch were envi saged to satisfy paragraph 188?

At that point, for vessels it could be an interna

exam nati on using ultrasoni c nethodol ogi es.

Forgive ne that is 187. | am asking about 188 which is
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under ground pi pi ng carrying |iquid.
Sorry, for piping there really was only one mnethodol ogy
that we were aware of at that stage, certainly for smal
pi pes, and that was examination. For very |arge pipes,
you could actually put a machine down to do your
t hi ckness exami nation, thickness tests.
I's that because the internal dianeter was | arge enough
to get sone sort of probe inside?
That's right. The probes are called pigs that you push
down into pipes.
But you could not do that with a 1.25 inch pipe?
It's too small
Ri ght .

Are we saying that with the sort of small bore
pi pework with which this Inquiry is concerned, the only
step whi ch was being contenplated in accordance with
par agraph 188 was exami nation for corrosion?
Yes, that's right.
One assumes logically that if it is underground piping,
then that would require excavation to a sufficient
extent to carry out the exam nation?
Yes, it woul d.
So does paragraph 188 require excavation at |east every
ten years?
It does.

Do you think that HSE inspectors knew that?

| would say, yes, they did.

Because -- and we nay conme to this later, Dr Fullam --
the events of 1988/1989, in connection with the pipe at
G ovepark MIIls, involved an inspector reconmendi ng
excavation, involved Calor Gas then responding that they
woul d carry out an exami nation of the riser pipe and

al so a pressure test at the next vessel exchange and the
HSE i nspector accepting that.

I would have said that if sonebody said to nme, "I'm
going to exanmi ne the riser pipe", | would expect the
riser pipe to be examined. That's fromthe base to the
top. So there would be underground as well as above
ground and | woul d expect conmon sense would say that it
shoul d be the bit underground that is exam ned

particul arly because, as we've heard earlier, corrosion
can be expected to be greater underground.

Then we see in 189 that:

"Any significant deterioration or defects found in
any renedi al work undertaken should be recorded on the
exam nation report with particulars of the inspection
techni ques used, the effect of such deterioration defect
or repairs should be assessed by the conpetent person
and the safe working linmts endorsed or nodified
accordingly."”

Then 190 and 191 go on to deal with what the
exam nation report should specify and refer to any
repai rs and nodifications.

So does that nean, Dr Fullam that in accordance
with this guidance which was published in 1987 for every
LPG installation, at least carried |liquid because there
is that qualification to be nade, there should have been
in exi stence a nai ntenance schene, including an
exam nation report of piping having been carried out at
| east every ten years?

That's correct.

Coul d you | ook, please, at This is a
docunent headed FI ML987/ 48
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Am | right that FIM perhaps not technically by then
but indicated Factory | nspectorate nmenorandunf?
Yes -- or minute. |'mnot sure which
It may be minute. | am nuch obliged.

VWhat we can see is that this is a docunment which at
the top of the page has "cancell ation date February
1988". If we look at the very last page -- that is
3833 -- we see that it is dated at the bottom August
1987.

Goi ng back to the first page -- you are quite right
it is Factory Inspectorate Mnute -- issue of prints, it
says:

"The followi ng prints have been or are about to be
issued. The list should be used as a neans of checking
receipt."”

There is a list of various titles and other itens.
In the right-hand colum, there is sonmething that are

figures headed "SF number". What does that nean?
I"'mafraid | can't tell you

If we go on to the second page -- that is 3828,

pl ease --

Actually, nowthat | see it it probably jogs ny nenory.
We had this catal ogue of guidance and it fell into

certain categories and the categories were given nunbers
and | think that refers to those nunbers.

If we go on to the second page, what is item7? HS(QG
and HSR booklets. W see HS(G 34 is the docunment we
have just been looking at. On the right-hand col um,
the SF nunber is 286 and then underneath there is

anot her reference nunber which I think is 2/1ES -- is it
28619887

Yes.

From what | can see -- and we are going to | ook at other

docunments in a nonment, Dr Fullam-- 286 was, as a topic,
LPG?
Yes.
So we know fromthis docunent that HS(G 34 was coming in

and its date of distribution or distribution date was
28th July 1987.

If you then go on, please, to[page 3831, towards the
bottom of the page you see cancellation of prints and
instructions. It says:

"Cancel and destroy the follow ng: any reports
returned and special procedures required by cancelled
itens should cease.”

Under the titles again, the location at the
right-hand side. If we go to the next page, t he
penultimate page, the third itemis nunmber 2

"Under ground steel pipes conveying LPG as a liquid
Fl C28643 (REV)."

Then we see the location is SF286. So can we agree
that what this docunent did with affect froma date in
1987 was that it introduced HS(G 34 and it cancelled a
previ ous docunent entitled FI C28643 (REV)?

Yes, that's correct.

If you go, please, to page is this the docunent

Fl C28643 (REV) ?

It is.

If we | ook at the bottom of the page, the final page, it
is dated in, | think, Septenber 1982 -- 27th Septenber
1983.

That's correct.

Was this a docunent that you had any responsibility for
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aut horship, either direct or indirect?

No, | had no responsibility at all for this docunent.

As we understand it, Dr Fullam this is a docunment which
was not published gui dance but was presumably sonme sort
of internal advice created by the HSE?

It was internal advice for our inspectors but it was not
held in a formthat -- we would have handed it out. W
woul d have nmade it known to the industry. W did not
hol d these as secrets as such, even though we didn't
have t he same disclosure practices as we do now.

You see, Mss Taylor's report does not, so far as | have

seen, refer to it. |Is that because it was not published
gui dance or gui dance as such?
Yes.

We know that it was published or dated Septenber 1983.
It is headed, going to the first page,
"under ground steel pipes conveying LPG as a |liquid" and
it says:

"This FIC replaces FI C28643 dated 10th Novenber 1980
on under ground pi pes conveying LPG..." et cetera.

It says in the third sentence

"Under ground pi pes conveyi ng only LPG vapour are not
covered by this FIC but the standards recommended here
are good practice and are suggested for all underground

per haps conveying LPG "

If we then go to paragraph 14, under the headi ng of
conmi ssioning and i nspection, it read:

"Before being brought into service, the pipeline
system shoul d have been tested in accordance with the
appropriate design code, paragraph 6 [which | do not
need to trouble you with] and certified by a conpetent
person that it is suitable for its intended service. |If
the test pressure in excess of the design standard is
i nposed, deformation or fracture of the pipeline may
result. Inspectors should check that soneone on site is
famliar with the safe working paraneters of the
pi peline and that docunmentation exists to confirmthat
the pipe neets the appropriate design code."

Per haps wi thout the detail which its successor
HS( G 34 provides, does that nevertheless inply a simlar
reginme with a pipeline system designed and certified by
a conpetent person and with records being kept which
coul d be checked?

That's correct.

Indeed, is it quite clear that the records kept in this
situation could be checked and i ndeed shoul d be checked
by an HSE i nspector?

Yes, they should be exam ned by an HSE inspector if that
is what they were inspecting.

The HSE i nspector, had in this paragraph at least, a
role in checking that the docunentation existed to
confirmthat the pipeline net the appropriate design
code.

They were checking that the conpany was conplying with
the law by keeping the right records. They woul d not
then do an exanination of the pipe to make sure that it
conplied with the design codes. That woul d have been
outwith their duties.

But they should at the very | east have been checking the
docunentation to ensure that the pipe net the
appropriate design code?

Yes.

Then in paragraph 15 under the heaving "surveying for

| eaks":
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"Under ground pi pework shoul d be surveyed for | eaks
at least every three nonths, depending on their |ocation
and environment. The survey nentioned above shoul d
i ncl ude a visual inspection of the run of the line and a
nmet hod to detect flamrable gases in the soil above the
pi pe. Gas detectors with renote sensing head or
detectors with nechani cal attachments can be used for
this purpose.”

We know that technically that did not apply to
pi pework in the vapour phase but, neverthel ess, can we

agree that in accordance with pipe 1 that should have
been applied w th advantage to underground pipes
conveyi ng LPG vapour?

Exami ning the run of the line is probably -- well, is
not hel pful or very valuable when it cones to | ow
pressure vapour lines. |If you are operating a high

pressure line which has got liquid, then you get
di sturbance of the ground when you get a rel ease because
of the pressure, the nmonentum of the vapour |eaving the
pipe. So that's why you exanmine the run of the line
because you can actually see sone di sturbance. But the
use of a flanmabl e gas detector would have been hel pful
Then paragraph 16 under the headi ng periodic inspection
"Plans should be inspected by a conpetent person at
i nterval s not exceeding five years. After inspection
t he conpetent person should set the date of the next
periodi c inspection and any inprovenments whi ch may have
to be carried out on the pipeline."”
| am assunming that that nust nmean that the conpetent
person should record his or her inspection in the
paperwork for the pipework and identify the date of the
next inspection to be carried out?
That's right and that date nmay, of course, not be five
years; it mght be a shorter period.
Absol utely, but anyone who wi shed to consider the state

of the pipework, including an HSE i nspector, should then
be able to seek out the paperwork and identify whether
or not there had been an inspection by the conpetent
person and when the next periodic inspection was to take
pl ace?
That's correct.
Then paragraph 19 under the heading "existing
installations":

"When an under ground pi pe has been installed to a
| ow standard (that is design standard of pipework
unknown, absence of concrete |ined trench, unsuitable
backfill material, high |oading due to vehicul ar
traffic, history of |eaks, et cetera), inspectors should
press for the pipeline 9 to be inspected by a conpetent
person to confirmthat it is suitable for its intended
service. FI8 should be consulted by the FCG where
enforcenent action is being considered.™

Leavi ng aside the technicalities of the initials
used in the [ast sentence, that clearly inplies that an
i nspector, an HSE inspector, who is looking to see if a
pi pel i ne has been inspected by a conpetent person ought
to take that task sufficiently seriously because it is
possi bl e that enforcenment action mght result?
Yes, and that was particularly so for liquid pipelines
where the hazard was so high.

| did not hear what you said.
For liquid pipelines where the hazard was so hi gh
| understand. Thank you.
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Agai n, does it appear to suggest that an HSE
i nspector had as part of his or her duties satisfied
t hensel ves that a pipeline which ought to be inspected
at a suitable period, given its design standard or
what ever, satisfied hinself that that was being carried
out ?

Yes.
We then see in paragraph 20 that FIC 28643 dated 10th
Novermber 1980 was to be cancell ed and destroyed.

Fortunately for us, it was not because on
we have an exanple of 28643. This is dated 10t
November 1980 and again | assune, it being an Fl C28643
docunment, it was for internal use within the
Health & Safety Executive?

It was.

You can see the layout is not dissinmlar toits
successor. Under the headi ng "underground pipes
conveyi ng LPG':

"(1) This FIC describes the recomended standards
for the installation, conm ssioning and inspection of
under ground pi pes conveying LPG primarily in liquid
form although sinilar standards could be applied with

advant age t o underground pi pes conveyi ng LPG vapour."

So again can we agree, Dr Fullam that it was
desirabl e that these standards were applied to LPG
vapour pipes?
Yes, they would certainly control the risks of |eakage
fromthose pipes.
Par agraph 3 says:

"For convenience, LPGis often supplied to the
rel evant process via underground pipes. These pipes
have often been laid in an earth trench, not al ways
protected by | aggi ng and/ or w apping tape and covered
with sand. At least four such installations are known
to have failed resulting in the rel ease of substanti al
gquantities of gas. 1In one case, an explosive
concentration was created in a cellar 400 nmetres from
the | eak and such concentrati ons have al so occurred in
cellars, drains, wells, electrical main conduits and
ot her underground cavities. |In all cases, the |eak has
been caused by corrosion fromoutside the pipe, as LPG
itself non-corrosive. Protective coverings have been
penetrated by sharp stones, particularly under the
i nfl uence of vibration fromoverhead traffic, and
corrosion has eventually penetrated the pipe wall. The
resulting | eak may not be discovered for a period of
weeks or nmonths.”

Just stopping there, can we agree, Dr Fullam that
t hese two paragraphs denonstrate the state of know edge
of the Health & Safety Executive about the risks of
corrosion to underground LPG pipes in Novernber 19807
Yes, they do.
Gven that there was a reference to historical matters
there, including the four events in which there had been
| eakage of LPG can we assune that in the period of 24
years between 1980 and 2004 that know edge did not
di sappear?
I don't think you can assunme it inits totality. The
know edge that pipes corrode when they are in the ground
is actually a matter of general know edge, in ny view
But the four incidents that are referred to in that
docunent, | suspect the detail of those were |ost over
tinme.
We know at least in this series of docunents that they
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were | ost between 1980 and 1983 because, as far as | can
see, there is not a sinmlar direct reference in the

| ater FI C28643.

| don't think they were lost. | think at that point, by
1983, the assunption was that they were now part of the
| exi con, part of the understanding and know edge base of
certainly specialist inspectors dealing with this

subj ect matter.

For sonmebody comi ng, as | have done, to these docunents
fromoutside, | find specific information in the
original document in 1980 which is not repeated in the
subsequent docunent.

And that's correct. They were not witten, of course,
for sonebody com ng fromthe outside

Under the headi ng "conmi ssioning and i nspection”

par agr aph 6:

"Before being brought into service, the pipe should
be pressure tested to 1.5 tines its maxi mum worKi ng
pressure. It is also reconmended that the run of the
line, both existing and new pi pes conveyi ng LPG shoul d
be visually inspected annually, with a further pressure
test to the standard gi ven above where reasonably
practicable. After five years in service, annua
pressure tests should be carried out."

That suggests, Dr Fullam quite a strict regine in
the sense that there is to be not only pressure testing
to 1.5 tines maxi num wor ki ng pressure at comm ssioni ng,
but also at five years after five years after service
begi nni ng annual I y?

Yes, that's correct.

As well as the run of the line you tal ked about earlier
and the visual inspection?

Yes.

Then paragraph 7:

"After ten years all pipes carrying LPG and
particularly those not installed to current standards,
should, if reasonably practicable, be uncovered and
physically examined. |If this is not reasonably
practicable, then a survey, including pressure testing,
shoul d be carried at annually."

That again is quite a strictly described regine, is
it not?

It is.

It would apply in 1980 to a pipe, a netal LPG pipe,
albeit carrying LPGin the vapour phase, it would apply
to such a pipe which had been installed in 1969 when

t hi s docunent was created?

Yes, though if | could just nmention, |I think there's a
degree of discretion by the inspector as to how nuch of
this can be applied to a vapour pipe; whereas it would
all be applied to a liquid contained in the pipe.

So woul d you expect to find a docunment recordi ng where
the inspector in question had exercised that discretion
and expl ai ni ng why he had exercised the discretion in a
particul ar way?

No, | wouldn't.

You see, on the face of it, Dr Fullam-- and | accept
that what this says is that the reginme could be applied

wi th advantage to underground pi pes conveying LPG

vapour -- it is self-evident that it could be applied
and coul d have been applied to the pipe which existed
not only at Grovepark MIIls but probably a significant
nunber of other pipes which were already ten years old
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by 1980.

That's correct; it could have been

If it had been applied to such pipes, then inspectors
woul d have been saying, if it had not already been done,
that the pipe should be uncovered and physically

exam ned?

That's right, though at that tinme there was sone debate
about how nuch of that was enforceable on vapour

pi pelines, though we felt it was enforceable for liquid
pi pel i nes.

Qoviously if such a reginme actually was carried out in a
situation where a pipe was at risk of corrosion and was
actually corroding, then, if corrosion was sufficiently
significant, the corrosion would be identified and
appropriate steps taken?

One woul d hope so, yes.

O course, that would require to be done every ten
years?

Yes.

In addition, of course, if we take paragraph 6, there

was a reginme which would conme into effect after five
years?

That's correct.

And annual pressure testing to be carried out to 1.5

ti mes the maxi mum wor ki ng pressure agai n was somet hi ng
whi ch, on the face of this docunent, and | eaving aside
the qualification between vapour and liquid pipes, was
somet hing that could have been applied with advantage to
a pipe such as at G ovepark MIIs and, as | have said,
agai n no doubt nmany | ocations.

For vapour pipes, certainly one running at |ower
pressures, that is unlikely to have a significant inpact
because the pipe is manufactured and designed to operate
at pressures much higher. It can w thstand pressures,
internal pressures, nuch higher than it is carrying in
the formof vapour. So if you apply 1.5 tines its

maxi mum wor ki ng pressure and its actual maxi num wor ki ng
pressure may only be 75 nmBar, then you are actually
applying a very low pressure to a pipe which is capable
of withstanding nmuch greater. So you get very little
sensible information fromthat test. It eventually
becones a leak test, ie is there a normal |eak, the sort
of test that Calor has referred to in earlier evidence.
O course, the leak test or the pressure test or

what ever standard m ght be applied was only one of the

el enents of the reginme which is being described here?
That's absolutely right.

I wonder if | could just explore the rationale of this
di stinction between vapour and liquid pipes. | think
M ss Taylor has said or in HS(G 34 the corrosion of the
pi pework is not caused by the LPG inside the pipe.
That's correct, yes.

| take it that is irrespective of whether it is liquid
or vapour?

LPG is non-corrosive. In certain circunstances you can
get water vapour in the LPG-- that is very rare these
days. That in itself could be corrosive, but not the
LPG

As | understand what you said a noment ago, if you have
LPGin the liquid phase in a pipe, then it may very well
be at a higher pressure than would be the equival ent
vapour ?

That's correct.

Does that logically suggest that the |iquid phase LPG
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pipe is likely to be thicker in terns of the thickness
of the material around the circunference, thicker than a
vapour pipe?

For a pipe carrying propane, that's correct. For a pipe
carrying butane, then they may well be the sane.

May we take it that the effect of the external elenents

whi ch caused the corrosion is not affected by whet her
the LPGis in liquid or vapour phase within the pipe?

A. That's correct.

Q The logic, is it not, Dr Fulham is that actually a
vapour pipe is at greater risk of earlier catastrophic
corrosion than a liquid phase pipe?

A. Wiere it has a thinner wall, yes, that's correct.

Q So although the guidance appears to inply that vapour
phase pipework is less of a hazard than Iiquid phase,
because of course it does not apply the guidance in
terns but sinply says it could be applied with
advant age, a | ogical analysis m ght suggest it is the
ot her way round and that vapour phase LPG netal pipework
is likely to corrode to a critical extent earlier than
vapour phase pi pework?

A. | think that the risk froma vapour phase pipe |eak
still remains less than the risk froma liquid pipe and
that's because the risk we're deternmining is probability
of a particular harmoccurring froma particular event.
So the risk remains [ower but the probability or the
chances that a pipe, a vapour pipe, will |eak sooner if
they are both laid in the same ground at the sane tine
is greater.

Q Is ...?

A. |s greater.

Q For vapour?

A. For vapour.

Q \What you are saying is that because |iquid phase LPG
when it vapourises enlarges to a factor of 250 to 1 --

A Yes.

Q ~-- then the quantity of LPG released fromthe equival ent
| eak woul d be rmuch greater if it were liquid phase as
opposed to vapour phase in the pipe?

A. Indeed, it expands to 12,000 to 1 to the |ower flammable

limt of the gas which is the point at which it can get
danger ous.

MR MARTIN. M Lord, it is just after 4.00.

THE CHAIRVAN. W& will stop there. Dr Fullam | amsorry;

you will have to continue your evidence tonorrow. | am
sorry you have been i nconveni enced.
(4.02 pm

(Adj ourned until 10.30 amthe follow ng norning)



