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i Bb i o Mr Collier.
Mr J Collier, Director of Drainage Services (D of DS) :

Mr Chairman, can | refer Members to the map which is attached to the
information note? We have some slides and some photographs to show you in a moment,
but first I would just like to recap on what the Secretary for Works has said. The treatment
works at Stonecutters Island is complete. It has been working since May '97. It is giving
a very good treatment to 25 percent of the sewage flow for the overall scheme, which arises
from the area shown in green on the diagram, which gets to Stonecutters through existing
pipelines. The outfall, which is shown out into the Western harbour, is complete. That is a
five metre diameter tunnel in rock, 100 metres below the sea, and it is 1.7 kilometres long.

The problems, as you know, are with the collector tunnels that are intended to

transfer the sewage at a very deep level, between 130 and 150 metres below the sea in hard
rock, from the other catchments shown in the other colours.
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Now, unfortunately the original contractor stopped work in mid-'96 and again, as
the Secretary has mentioned, we now have three completion contractors. One contractor is
dealing with the two eastern tunnels from Tseung Kwan O and Chai Wan. The other is
dealing with the two centre tunnels from Kwun Tong through to Stonecutters, and the other
contractor is dealing with the two western tunnels from Kwai Chung to Tsing Yi and Tsing
Yi to Stonecultters.

The excavation work for the short tunnel, just about a kilometre long across from
Tsing Yi to Kwai Chung, is now complete. The excavation was done by drill and blast, and
the last blast occurred two days ago. The other five tunnels that have yet to be complete
are being excavated by tunnel boring machines. And that is because the tunnel boring
machine, given good rock conditions, makes much faster headway than traditional drill and
blast, and that is why the methodology was selected in the first place.

Now, the tunnel from Tseung Kwan O to Kwun Tong is making excellent
progress at the moment. It is in good rock and there have been rates approaching 100
metres per week. The two centre tunnels are progressing at a slightly slower rate, between
30 and 50 metres per week. It is only the tunnel from Tsing Yi to Stonecutters Island
which is giving us real problems due to heavily fractured hard rock with a high water
pressure, because we are under the sea there.

So, I would now like to show you a few photographs to give you an indication of
the rock conditions we are getting, some good, some bad.  That was in fact the completed
outfall.  Yes, that is the completed outfall tunnel from Stonecutters to the Western
Harbour. It is a photograph taken just before completion.

This is part of the tunnel across the harbour from Chai Wan to Kwun Tong. On
the photograph itself, it shows the rock is very competent granite and there is very little
water flow in the tunnel. That is very good rock conditions in that particular drive. You
can see that the side of the tunnel is very good solid granite. This is the tunnel from
Tseung Kwan O to Kwun Tong which is making very good progress at the moment.

I think we can possibly circulate these photographs, Chairman, to Members ...
Chairman:

Yes, please.

D of DS:

... who have a particular interest because you get a much better impression when
you are looking at the colour photographs. Again, that is a tunnel with reasonable rock
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conditions. That | believe is Tunnel E from To Kwa Wan to Stonecutters. And we have
a few more photographs of the difficult tunnel which, this is Tunnel G, which has just been
completed and was completed by drill and blast methods. That is in fact the drilling
machine which is used to make the holes in which the explosive charges are placed.  You
can see it is a more irregular shape because it is done by drill and blast rather than by a
boring machine.

This is Tunnel F, and the reason for showing this photograph is you can see the
water. In the bottom of the tunnel you can see crane rails. This is for the locomotive that
is used to transport the rock out of the tunnel in little rail cars, and the water level is very
high. That tunnel is allowing in about 3,000 litres per minute of seawater at the moment
through the faults in the rock.

And this is a photograph quite current, which shows the difficulties that the
tunnellers are having right at the tunnel boring machine face. You can see a drill that is
being used to drill the rock into which cement will be forced under very high pressure to try
to seal the cracks in the rock before the tunnel boring machine can make any progress, and
this is really what is holding up progress on this tunnel at the moment. It is the need to
drill many holes ahead of the machine, pump in various types of cement under high pressure
to seal the rock, and then we can take the machine forward. We have been in this difficult
ground for 70 or 80 metres now, and we are hoping that this, from geological information,
will change in 30 or 40 metres and we will get into better ground. But at this depth, this
far out under the ocean, it is very difficult to predict these rock conditions.

But what | would like to assure Members is that the engineers, the contractors, are
refining their methodology continually on these fairly state-of-the-art methods in tunnelling
- it is not usual to be putting tunnels this depth under the ocean - and the drilling and the
cement-grouting technology is really state-of-the-art that we are using. But we are learning
all the time and they are making progress. And | think the point | would like to get across
is that all these three completion contractors are working diligently and they are making
progress.

And to take you up on your point earlier, Chairman, about how we can report
back, I am scheduled to go to a joint meeting of the Environment Panel and the Works Panel
on the 5th of February and we will be giving the same information to Members then,
hopefully with an improved presentation so that you can see the detail a little better. And
we can do that on a regular basis to keep Members advised as to how progress is coming
along. And there is always the possibility of site visits. It is a little bit difficult to take
ladies down the tunnels because of the bad fung shui of the miners, but we can fix up a
close circuit T.V. camera if you wish!

So, | would really be pleased to take any question from Members on these
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technical issues if you have any further questions.
Chairman:

Yes, | think one of the concerns from past PAC reports, particularly from the past
PAC report, is to report back on the possible cost implications. | think once there was
approval of the budget I think we are concerned about how is the monitoring procedure in
terms of costs. | understand the contract is still on-going so the costs can still be uncertain,
but is there a plan to also report on the cost implication?

D of DS:

Chairman, it is not normal for us on major items to report back unless there is an
overrun on the APE. The contracts in question have fairly large contingencies. Whilst
there are certain items fixed price, there are other items not fixed price. We are having to
use up contingencies to deal with some of these problems, and I fully expect that to be the
case over the next two years. We will be using up more and more contingency. | do hope
that we won't be using up the APE. There is a possibility that we could give special
briefings on the cost aspect but it is not normal. That's all | can say.
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Mr Collier.

D of DS:

Mr Chairman, | think 1 am going to ask for clarification of the question. As I
remember at the last meeting we were discussing the geotechnical advice that was available
at the original time of, tendering for the original contracts in the context of the acceleration
measures.

Now, if | can explain with regard to current geotechnical advice?

Mrs Sophie LEUNG:

Chairman. Mr Collier, maybe | ask my question in English?
Chairman:

Yes, | would suggest that. It caused a problem with translation.
Mrs Sophie LEUNG:

Sorry, yes, maybe | will clarify for you. In your reply last time when we asked
about why are you chasing after the magical date, and the reply given, specifically if | can
refer you to Page 320, you said that in the event, when the contractor was sinking his
diaphragm walls, he got into the bedrock which had faults, and we had to get specialist

geotechnical people in to advise.

| just wonder, could you possibly tell us how early were you given that sort of
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advice? Because today we hear again that Tunnel F is the biggest problem-causing tunnel
that you have, again due to geotechnical problems.

Chairman:
Mr Collier?
D of DS:

Chairman, | think the reason | am confused is that the discussion last time was
with regard to geotechnical investigations at one of the sites for the shafts where we were
talking about site investigation on one of the shaft sites. And in answer to the
supplementary questions we had given a fairly comprehensive explanation as to how on, an
eight-metre diameter shaft, there was one trial hole drilled down the middle, and the
engineer based his design for the diaphragm walls on the results of that single bore hole.

In the event, when the contractor excavated down to bedrock, around the
perimeter of the eight-metre diameter hole, he found quite different rock conditions. And
originally the engineer said, "well, your progress is bad and we are going to deduct
liquidated damages”, but when geotechnical experts were called in - and that's what | was
referring to, geotechnical people looking at the condition after the event - it was agreed that
the conditions that the contractor found were not those represented by the results of the bore
hole investigation.

Now, with regard to Tunnel F, which is quite a different issue. We have a 3.5
kilometre tunnel going under sea from Tsing Yi Island to Stonecutters Island. Going way
back in the early 90's when they were trying to do the investigation to give geotechnical
advice, there were a number of bore holes but it is always difficult to drill bore holes in busy
shipping lanes. So, there is quite an amount of geotechnical information available on
conditions that we were likely to meet in Tunnel F, but not exactly certain. So, these
conditions are difficult and we are hoping to get out of them but we can't say exactly when
we will get out of them.

Chairman:
A follow up?
Mrs Sophie LEUNG:
Chairman, let me put it this way. Now, today we hear that we are still having

problems with Tunnel F, but Tunnel F is among one of the very first tunnels that we started
drilling. May I ask then when was the very first time, the year and dates possibly, that we
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discovered that it has this kind of problem that you are facing still today?
Chairman:

Mr Collier?
D of DS:

Chairman, the problems that | have been describing, that the contractor is facing
today, only really became apparent two or three months ago. These particular problems of
hard rock with heavy water pressure is a relatively new problem for the tunneller. The
problems earlier on in the tunnel drive were quite different. This tunnel is now advanced
870 metres and the earlier rock conditions were much better than those we are experiencing
at the moment.

Chairman:

Mrs Sophie LEUNG, I think it begs a further question.

Mrs Sophie LEUNG:

Is that what is being described in the Director of Audit's Report of Paragraph 35
to about 37?

D of DS:

| don't, Mr Chairman, have those paragraphs.
Chairman:

Do you need, | have got a spare report here.
D of DS:

Thank you.
Chairman:

| think Mrs Sophie LEUNG is referring to Page 25 of the Director of Audit's
Report onwards, Paragraph 36, 37, with a similar diagram next to it.
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D of DS:
This is a general description of the intended work.
Mrs Sophie LEUNG:

OK, and Paragraph 37 says that without additional measures to accelerate Tuunel
D, which is to be done after Tunnel F, Tunnel D would have to delay until early August
1997.

D of DS:

Correct. That was why the additional tunnel boring machine was approved
because of the delays with the shaft works, | think, rather than the tunnel works. It was the
shaft works that were causing the knock-on effect on to the tunnelling.

Mrs Sophie LEUNG:

| see. So, at that point Tunnel F has no problem, not discovered?
D of DS:

At that point no problem.
Chairman:

Ms Emily LAU? | think we will take turns.
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FE:
Mr Collier.
D of DS:

Mr Chairman, if | can follow up on the question with regard to Paragraph 42, the
concerns of EPD over this particular acceleration measure. They were concerned because
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there were delays in other contracts and they thought, well, just accelerating this particular
contract may not achieve the result because there would be delays elsewhere.

From a detailed search of the minutes of meetings and the correspondence it was
fairly clear that other acceleration measures for the treatment works were being considered
at the time, so that there would have been acceleration measures to bring those contracts up
to the same date.

Now, in the event, because the tunnelling contractor in mid-1996 withdrew or
ceased work, those acceleration measures were not taken up, and again in the event the
treatment works was commissioned in May 1997. So, what the EPD representative was
concerned about was reports of delays in contracts which in the event proved not to be
critical, because the treatment works was in fact commissioned.

One particular item, as | recall, was the sedimentation tanks. There were delays
being talked about on the sedimentation tanks, but the contractor actually made up time and
allowed the sedimentation tanks to be commissioned in May 1997.

So, that is the answer with regard to his concern in Paragraph 42.
£S48
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D of DS:

Mr Chairman, | would like to try and explain the position that the trading fund
Works Committee was in at the time, and | think if | can just explain that, maybe looking at
it with hindsight it becomes slightly different.

The project was faced with delays which were without the responsibility of the
tunnelling contractor, and Paragraphs 42 through to 44 cover an acceleration measure as a
result of the contractor, the tunnelling contractor, being asked how he could accelerate the
works to make up for the lost time. And he said "l am supposed to move my tunnelling
machine from one tunnel to another, but now because of these delays | don't have enough
time. My proposal is that | procure an additional tunnel boring machine and put it down
the other tunnel and work simultaneously so as to make up for the lost time."

And that was the $42 million, | believe. And he had sourced a tunnel boring
machine that was available for shipping, but he had a tight window in order to make this
procurement. So, the Committee was faced with a decision: shall we spend this money
to make up lost time or not? And taking into account all the factors at the time, that
decision was made on sound engineering judgment. And it is perfectly normal that
members of the Works Committee gave their opinions. The opinion of the EPD was that
this might not really solve the problem because of other problems on other parts of the
project.

Now, | have tried to explain that there were acceleration measures being
considered for those problem areas, which in the event did not have to be taken up, but that
was the philosophy at the time and the people involved took that decision, made that
judgment, based on their technical evaluations whether this additional boring machine
would make up the time. And it seems to me with hindsight fairly obvious that if you have
got two machines working together you are going to make up time instead of relying on
taking one machine and putting it somewhere else after it has finished its work on the first
tunnel.
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So, | would like to give that to the Committee as a thought. It is all very well
sitting here with hindsight saying it was the wrong decision, but put yourself in the position
of the people at the time.
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D of DS:

Mr Chairman, at the time the decision was made to order the additional boring
machine there was not, from my own observation of the records, there was not a machine
working at full capacity so that could be verified.

At the moment we have good rock conditions in Tunnel C, as | mentioned earlier
this morning, and the contractor is making something around 100 metres a week. And he
does believe that if he continues to get good rock conditions, once he gets up to the full
learning curve with his staff he can actually do better than that. Now, that assumes there
are no difficult rock conditions ahead, but that just gives you an idea of what can be
achieved.

So | do believe that at the time the Works Committee made their decision there
was sufficient body of evidence to suggest that tunnel boring machines in good rock can
make these rates.

Now, at the moment there are tunnel boring machines working in many locations
in Hong Kong. | can quote you a tunnel I visited just a couple of months ago which is on
the water supplies project from Butterfly Valley to Tai Po, and the machines are of a similar
diameter. They are working in good rock conditions and they certainly have been making
rates in excess of 133 metres a week. It can be done.
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So, the knowledge that was available to the Works Committee at that time, |
would suggest, was that tunnel boring machines could make these rates.
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FE:
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D of DS:

Mr Chairman, as | have said earlier, | am trying to put myself in the position of a
member of the Works Committee at the time the decision was made, and that's what | think
is relevant here.  And in good rock conditions those rates were known to be achievable.

Chairman:

| think the Honourable Fred Li is trying to make a distinction, what is possible
and what is potentially risky when you make a decision. | think he was saying that
although, | think we are not disputing whether it is possible or not, but if there are
substantial risks inherent in the decision, was this safe or was the decision made then not
having paid due regard, | think he used a slightly more moderate word - have paid due
regard to all the risks that you may encounter which you subsequently did encounter. /&
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AR EREEE - ARATunnel F, | understand from the description just now

at the very beginning given, it seems like about two thirds of the tunnel is completed. Am
| correct?

TE:
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D of DS:

Mr Chairman, the tunnel length is approximately 3.5 kilometres and the
excavation to date is 870 metres, so we still have two and a half kilometres to go, so it is
about 45 percent.

Mrs Sophie LEUNG:

So, could you tell us, at the very beginning when you started, until what length
did you find out that the, did your technical problem do appear? Maybe if you can give us,
say for example maybe on the 1,000 metres then you already discover something is not as
per your original geotechnical test provided?

D of DS:

If you can forgive me, Chairman, for getting a bit technical. The original
contractor had excavated something of the order of 400 metres and that was in fairly
competent granite, but it was bearing water, and the problem he had was with the water.
He did not, and again we are getting to areas which do impact on the arbitration here, but he
did not take comprehensive measures at that time to drill ahead of the machine and to pump
cement into the holes to grout them. So, that was for the first 400 metres.

Now, the completion contractor has run into problems of a different nature, the
most serious of which are in the last two or three months where we have got a material
called rhyolite which is very hard rock, heavily fractured and heavily water-bearing, which
is difficult to drill. ~ So, the technical difficulties are different.
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Mrs Sophie LEUNG:

Yes, | fully understand and | fully appreciate the complication of that, and to put
it more in layman's language | am sure you encounter, say for example in Tunnel F, which is
one of the earliest tunnels that you started your job. Assuming that there is more than ten
kinds of different difficulties, OK, that you encounter, until when did you start thinking
maybe the original assumption of reaching that date or the target date might not be
achievable? Have you ever, had that thought ever come through your mind, and when
would that be, or after how many such difficulties that you have encountered?

Chairman:
Mr Collier?
D of DS:

You are going back to early 1996, Chairman, when | personally wasn't involved
with the work.  But for someone at that time to have said that the date couldn't be achieved,
I think, would have been very difficult because you had a contractor telling you that he
could achieve it.

Mrs Sophie LEUNG:

| see. So, everything relies on the contractor? Could | follow up with one
other, again a technical question.
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FE:
Mr Collier.
D of DS:

Chairman, could | just comment on that? The deemed approval, | think, was as
a result of the staff, they were the same staff involved in dealing with the Works Committee
on the submission and also on the proposal to increase the APE. As it was the same people
involved in the Committee the staff did deem that approval had been given to the cost aspect
because they had given approval to the process.

Now, obviously this was technically incorrect but I think, using hindsight again, it
was understandable that the staff took that action. The time pressures at the time that they
were under ...

Miss Emily LAU:

Chairman, | don't find this understandable. Can | ask the Director to address
Note 19 of the Director of Audit's Report on Page 43? | am sure you have read that before.
The Director finds this unacceptable and he gives the explanation, because you submitted
this to the Works Committee one and a half months after Contractor X had been instructed
to implement the acceleration measures. And then the Committee requested the provision
of further justifications for the adoption of additional acceleration measures. So, how can
it be understandable? 1 think it is quite unprofessional and unacceptable, isn't it?

Chairman:
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Mr Collier?
D of DS:

Mr Chairman, technically perhaps yes, but as I said, put yourself in the position of
the staff at the time. They were dealing with exactly the same people on the Works

Committee with regard to putting a proposal to them for the acceleration measures. They
were going back to them within a few weeks saying "can we have the money?".
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Mr David CHU:

Mr Chairman, | have a question relating to Tunnel F. If the geological problem
is unsurmountable and since the tunnel is only 25 percent complete, is there an alternative
plan such as to build a tunnel over the seabed instead of under the seabed, or an alternative
plan of such sort? Thank you, Mr Chairman.

Chairman:
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Mr Collier?
D of DS:

Chairman, could | address this issue? We are tunnelling uphill for obvious
reasons, so that the water flows back that comes into the tunnel. We are looking at the
moment at excavating from the opposite end. We are doing trial some excavations using
drill and blast. We are also doing some long coring to find out more exactly the
geotechnical conditions in the last part of the tunnel. This involves drilling a hole,
hopefully up to a thousand metres long so we can take out a core of rock and know exactly
what we are going to be going through.

So, that is a measure we are taking as a precaution. But getting back to the
problem we have, there is no technically unsurmountable problem in getting through this
ground. The problem is that it is time-consuming. It takes time to drill the holes in the
rock and pump in the cement. So, it will be a question of time rather than technical
feasibility. An alternative of abandoning the deep tunnel concept and going on the seabed
is not really practicable.
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D of DS:

Mr Chairman, if | can explain. The arbitration process is a very lengthy process.

We are at the second preliminary meeting stage at the moment. It has just been held in
London. The arbitration itself will take another two years. Depending on the finding

-43 -



Acceleration of works in the Strategic Sewage Disposal Scheme Stage |

IR M5 KB ET B IBEEY ARV T 32

there will be a second arbitration over a quantum in terms of what Government is claiming
from the contractor, or vice versa. So we are looking at a number of years before this
arbitration is settled.

Chairman:

Mr Collier, | have been an arbitrator myself for a number of occasions, dealing
with contractors as well. But | understand that both parties should have agreed to a
mutually decided arbitration agreement before, even before arbitration starts. And in that
agreement it is normal practice to stipulate a date.

Now, the way | understand from your explanation is that once the responsibility
has been decided you really don't need to decide on the, you no longer need to hide the facts
of the case while pending a decision on the quantum of possible compensation one way or
another. Am | correct in saying that? Is there any reason for stopping you to release the
information to us once the first leg of arbitration is completed? And has a date been set for
the first stage of the arbitration? | think that's the answer to my question.
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