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Executive Summary

General

The Group of Independent Experts (GOE), establishegsponse to the ITLOS order of 8
October 2003, interacted with the Malaysian andg&worean delegations and with the
appointed technical consultant, the Danish Hydcaulnstitute (DHI) on a continuous basis as
the work progressed. This report summarises tndysand assesses the significance of the
various impacts evaluated by DHI.

The impacts were categorized as negligible, sl{ghpact is seen to be present, but is not
detectable), minor (impact is detectable), moddizs environmental impact) and major. No
major impacts were identified.

Almost all impacts were the result of hydrodynamltanges (i.e. changes in the current
patterns and wave action) caused by the reclanstishich in turn caused impact on
navigation, sediment transport and morphology, fisking. Thus, if the hydrodynamic

changes are reduced, most impacts will also becestlar disappear.

The most important hydrodynamic change is an irseréa the current velocities in Calder
Harbour. These increased current velocities canedaced by widening the crucial Calder
Harbour cross sections that restrict the flow. #&didg the Calder Harbour channel also
decreases the flow resistance through the chatiregkby encouraging greater flow through
the Calder Harbour channel. This, in turn, resuitsome decrease in the current velocities
through Kuala Johor.

The GOE recommends that the procedure for widettiegCalder Harbour channel should
consist of two aspects simultaneously:

a. taking a ‘bite’, dredged to — 12m, out of the proposed reclamadi@a (PT Case 2) to
open up the crucial cross section at PULAREK;

b. extending the reclamation with adse€ in a less crucial flow area to counteract the
loss of reclaimed area by the bite.

The GOE recommends that the maximum velocitieshen €alder Harbour channel at the
critical PULAREK cross section be reduced to withid?o of the pre-reclamation maximum
values (10% is the margin of error identified by IRH

A second consideration relates to the large sadéees generated in the vicinity of Changi by
flow separating off the “Changi Finger” (a thin pesula extending from the mainland of

Singapore, along Kuala Johor). Although the impauft these eddies on navigation were
found not to cause significant safety issues insti@t term due to low traffic density and the
compulsory presence of pilots on board of vesselssiting this fairway, the GOE is

nevertheless of the opinion that a reduction ofdtnength or complete elimination of these
eddies will increase the safety of passage of \®skeough this channel. Since the present
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configuration can be considered as a constructi@se of the Changi reclamation, the GOE
recommends the streamlining of the Changi Finggraassof the ongoing works in the area.

Conclusions

Based on the available data and the DHI reportG®& draws the following conclusions:

1.

The reclamations at Tuas View and Pulau Tekong hasgelted in a number of
impacts identified in the DHI study.

No major impacts were identified.

Seventeen impacts were judged to be in the MintMdderate categories.

Of these, fourteen impacts are directly relatednanges in current velocities near the
reclamations. These can be mitigated by redutiagtirrent velocities.

Erosion is expected at the PULAREK and Belungkdtigs. It is accepted by the
GOE that some erosion had occurred at these jgttiesto reclamation. This can be
mitigated by properly designed and built scour @ction.

The sheetpile perimeter wall in Pulau Tekong (PBeC&) has increased the wave
action in Calder Harbour. Replacing the sheetpiesoon as practicable by the final
perimeter berm will reduce the wave reflection gigantly.

Recommendations

The GOE recommends:

1.

2.

Noo

That the maximum velocities in the Calder Harboba@hel at the critical PULAREK
cross section be reduced to within 10% of the podamation maximum values.

That Singapore’s final design of the shoreline oé@D will include &ite, dredged to
— 12m, to open up the Calder Harbour channel ambseto compensate for the
reclamation area lost by the bite.

That the Changi Finger be streamlined as partebtigoing works in the area.

That the sheetpile silt curtain of Area D (PT — €d9 be replaced by the final
revetment protection (PT — Case 2) as soon asiqabtd.

That scour protection be applied to PULAREK anduBgkor jetties.

That fishermen be compensated for any losses esuét of the works.

That limited research and workshops on gill nettbe conducted to improve the
procedures currently adopted by the fishermen.
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1. Introduction

The official title of the action concerning thigat is: Case Concerning Land Reclamation
by Singapore in and around the Straits of Johor I@sia v. Singapore) On 4 July 2003,
Malaysia submitted a statement of claim to SingapoOn 5 September 2003, Malaysia
applied for the prescription of provisional measuumder Article 290, Paragraph 5, of the
United Nations Convention of the Law of the Seaaldsia and Singapore appeared before
the International Tribunal of the Law of the SEEL(DS) on 25, 26 and 27 September, 2003.

ITLOS issued an order dated 8 October, 2003. d?dhis order prescribes:

Malaysia and Singapore shall cooperate and shallthfe purpose, enter into consultations
forthwith in order to:
(a) establish promptly a group of independent espeith the mandate:
(i) to conduct a study, on terms of reference ¢oagreed by Malaysia and
Singapore, to determine, within a period not exoeedne year from the date
of this Order, the effects of Singapore’s land aeGhtion and to propose, as
appropriate, measures to deal with any adversecteffef such land
reclamation;
(i) to prepare, as soon as possible, an interirartegn the subject of infilling
works in Area D at Pulau Tekong;

The members of the Group of Independdiiperts (GOE) were appointed in January, 2004.
They are: Prof. K d’Angremond, Prof. R.A. FalcgnBrof. C.A. Fleming and Prof. J.W.
Kamphuis. At that time the GOE was advised that@Danish Hydraulics Institute (DHI) had
been selected by Malaysia and Singapore to undettak detailed technical studies. This
work consisted of collecting all available datarfpeming a limited field measurement
campaign to collect any missing data, carryingesdénsive numerical (computer) modelling,
preparing a final report and in this report det@ing the impacts on the surrounding waters
that are directly attributable to the Singapordamations.

DHI reported its results to the GOE and the govermis at regular intervals and the GOE
interacted on a continual basis with the Malaysiad Singaporean delegations and with DHI
to review and update the study as the work progressEventually a final report was

submitted by DHI and the GOE proceeded to summatse study and to assess the
significance of the various impacts identified biID The summary of the impacts may be
found in Attachment 1.

The GOE submitted the required interim report anghbject of infilling works in Area D at
Pulau Tekong entitleWorks in Area D at Pulau Tekong, Singapore — ImeReport by
Group of Experts (GOE)n 5 August, 2004. The report is included asckitaent 2.

The GOE met on the following occasions:

Feb 10 — 13, 2004 — Singapore
April 22-29, 2004 - Johor Bahru
May 7 — 10, 2004 — Singapore
Jun 7, 2004 — London

1 Two members of the GOE were chosen by Malaysittao by Singapore.
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July 8, 9, 2004 — Copenhagen

Aug 5, 6, 2004 — Zevenhoven (Netherlands)
Aug 18, 19, 2004 — Swindon (UK)

Sep 2-4, 2004 — Putrajaya

Sep 25 - 29, 2004 - Estremoz (Portugal)
Oct 17 — 19, 2004 - Cardiff

The London, Zevenhoven, Swindon, Portugal and @amketings were held with only the
GOE present. The other meetings included exterdakaysian and Singapore delegations,
with DHI being in attendance when needed. The memof all GOE meetings are attached in
Attachment 3.

The GOE records its sincere thanks to all partigslved in this process, where the aim has
been to assess the impact of Singapore’s reclansatio the complex interactive water body
in and around the Straits of Johor. The profesdiatiitude and open-minded approach by all
aided greatly in the completion of the GOE’s worklan the production of this report.

2. Description of the Basic Processes

2.1 General Description

For ease of reference, Figures 1 to 6 show theigdlytayouts of the area and the two
reclamation sites. Figure 2 shows Tuas View pigoreclamation (referred to as TVE Case
0) and Figure 3 shows the same area after reclamati the Tuas View Extension is

completed (TVE Case 1). Figure 4 shows Pulau Tgkwior to reclamation (referred to as
PT Case 0). Figure 5 shows the existing layouPualau Tekong (PT Case 1) with a
temporary sheetpile silt curtain around Area Dgulé 6 shows the outline of the final design
for the reclamation at Pulau Tekong (referred tdP@asCase 2) with a perimeter revetment
around Area D.

From the information provided and particularly frahe report entitled “Detailed Studies on
Tuas View Extension and Pulau Tekong Land Reclam@tprepared by DHI, the GOE finds
the following:

A number of impacts have been found. Most of theacts have resulted from the Pulau
Tekong reclamation, but there are also impacts fteenTuas View Extension. Almost all
impacts result from hydrodynamic changes (i.e. gkeanin the current patterns and wave
action) caused by the reclamations. The followimge changes were found to be the most
important. All of these are in the Pulau Tekonggaand listed in order of importance.

1. An increase in current velocities in the Calder bdéar channel (East of Pulau
Tekong). The major effects from this increase al@anges in erosion and
sedimentation patterns, changes in navigation ¢tondi and changes in fishing
conditions.

2. An increase in large-scéleddy activity in Kuala Johor in the vicinity of &hgi,
resulting in stronger current components acrosckianel. This change affects the
conditions for navigation through the area.

2 These eddies are of a size comparable to thénwfdhe channel.
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3. An increase in current velocities in Kuala Johore@Vof Pulau Tekong). This change
affects navigation through the area.

4. A decrease in the duration of slack water in tloenily of Pulau Ubin. Slack water, as
cited in the DHI report, is the time when the catreelocity is less than 0.25 m/s.
This affects the planning and execution of largeing operations through that
section.

Because the processes in this tidal estuary systemcomplex, it was necessary to use
sophisticated numerical models to determine thengds resulting from the physical
modifications to the estuary introduced by the apwtions. However, for a general
understanding of the major consequences, the pastess and the implications for flow in
the Calder Harbour and Kuala Johor channels casirbplified as outlined in the following
sections.

2.2 Basic Principle

The basic principle will be discussed in connectioth the Pulau Tekong reclamation, where
the most important changes have taken place (lfetns4 above), recognizing that the same
principle applies for the Tuas View Extension.

The reclamations at Pulau Tekong have resultedlota narrowing of the Calder Harbour
and Kuala Johor channels, as may be seen from acomgpgigure 4 with Figures 5 and 6.
Observations and the model results by DHI showed the reclamations had very little
influence on the water levels and on the quantdfesater flowing into and out of the estuary
at any cross-section during a tidal cycle.

To pass the same amount of water through a narreh@&nnel requires increased current
velocities. The increased current velocities imkuJohor and Calder Harbour are therefore
mainly a direct result of the decreases in theszsegtional area of the channels in the vicinity
of the Pulau Tekong reclamation, particularly néega D (shown in Figure 5).

2.3 Current Velocities in Calder Harbour (Item 1)

The increased current velocities in Calder Harbmaumr be remedied by widening the crucial
cross sections that restrict the flow. A re-logatof the eastern shore of the Pulau Tekong
Area D can widen certain crucial Calder Harbourneied sections and decrease current
velocities in these cross sections. Widening Gakdrbour sections will also decrease the
flow resistance through that channel. This wik@mage more water to flow through Calder
Harbour, which in turn will result in some decreasethe flow through Kuala Johor, and
hence in decreased current velocities in this chigfitem 3).

Since the dynamic processes in this area are dctnath more complex than outlined in the
above basic principle, the actual design of thdeeasPulau Tekong shoreline will be an
optimization process, requiring many model rundind an optimum solution. To provide

some guidelines to such optimisation, the GOE tsked DHI to study the PT Case 4 and
Case 5 scenarios.
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PT Case 5 is shown in Figure 7. It involves almgaanent of the eastern shore of the
expanded island by taking aite’ out of the linear shoreline of the proposed re@#ion area
(PT Case 2) at a crucial flow section, while atshene time extending the reclamation with a
“nosé in a less crucial area to compensate for arefitothe bite. The GOE notes that the
addition of such a nose has no negative impachercurrents in either the Kuala Johor or
Calder Harbour channels. It is therefore an effiectvay of compensating for the land area
lost through creation of the bite.

Thebite has two functions:
1. It leads to a widening of the Calder Harbour ch&nreducing the local velocities
across the channel (and secondarily reducing tleeities in Kuala Johor).
2. It streamlines the Calder Harbour channel, regyiftina smoother through flow.

Thenosealso performs two functions:

1. It streamlines the flows into and out of the Caldarbour and Kuala Johor channels.
2. It expands the reclaimed area to compensate farlast¢in the bite.

The GOE proposes that thée be specifically located to produce the greatedticgon in
current velocities in the crucial cross sectioRdtAREK (shown in Figure 7).

Tg. Pengelin

Tq. Sempa

Figure 1 General Map of Area [Reproducediftbe DHI Reports]
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Figure 2 Tuas View prior to Reclamation (TVE C83e
[Reproduced from the DHI Reports]
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Figure 3 Tuas View — Reclamation Complete (TVEeCHs
[Reproduced from the DHI Reports]
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Figure 4 Pulau Tekong Prior to Reclamation (P$e03)
[Reproduced from the DHI Reports]
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Figure 5 Pulau Tekong with Sheetpile Silt Curtaiound Area D (PT Case 1)
[Derived from the DHI Reports]
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Figure 6 Pulau Tekong with final revetment aroémeda D (PT Case 2)
[Reproduced from the DHI Reports]

PULAREK Jetty

Bite —

— Nose

Figure 7 Sensitivity Test showing bdthite” and“nose” (PT Case 5)
[Derived from the DHI Reports]
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It is difficult to define absolute criteria for maxum current velocities that are defensible on
the basis of technical reasoning only. The DHbgtproduced no substantive, scientifically
based criteria such as, for example, velocity Enhit prevent bottom erositnNon-technical
criteria, on the other hand could range from “ngaat” (for example, no change in current
velocities is permitted) to subjective criteriaclas, “Any state has a right to use its territory
as long as it does not create unacceptable conslitar its neighbours”.

While the GOE acknowledges that no one substanseentifically justifiable velocity
criterion exists, it is nevertheless convinced thatirrent velocities are reduced as much as is
practically possible in critical cross-sectionseriressentially the impacts (which depend on
these current velocities) will be reduced or eliatéd.

To define “practically possible”, the GOE has pwdithe following approach. The basic
criterion developed by the GOE is to reduce theimam velocitied in the Calder Harbour

channel at the critical PULAREK cross section te pine-reclamation values. However, DHI
has indicated that the uncertainty in the currezlbeities predicted by its models is of the
order of 10%. Hence, the GOE recommends that tagimum velocities in the Calder

Harbour channel at the critical PULAREK cross sattie reduced to within 10% of the pre-
reclamation maximum values.

Singapore’s re-design of the shape of the reclamab meet the above recommendation is
necessarily a separate and complicated study elyaires time and expertise. The GOE has
proposed the sensitivity tests (PT Cases 4 anol BIp in this process by increasing the basic
understanding of the flow processes in Calder Harbimcusing specifically on the reduction
of current velocities in the PULAREK section. Aftine results for PT Cases 4 and 5 were
received, the GOE was satisfied that these tedisated the directions to pursue. As a result,
the GOE recommends that the methodology used i@&5Es 4 and 5 constitute the basis for
an overall framework for a possible solution toreut velocities and their secondary impacts
in Calder Harbour. The GOE recommends that thal fiesign of the shoreline of Area D
will include abite to open up the Calder Harbour Channel andoseto compensate for
reclamation area lost by the bite. The GOE ndtasih Case 5, the bite was dredged to -12
m and also recommends this obvious secondary meth@diucing current velocities.

In PT Case 4 the maximum distance of the bitenohaom the original reclamation boundary

in PT Case 2, was 365 m at 2.7 km north of thersratpoint of PT Case 2. In PT Caseb5, the
bite was 570 m maximum at 3.6 km north of the poiht both cases the nose was 650 m
long. The GOE emphasizes that PT Cases 4 and $easdtivity tests only. They are not a

final design aimed at defining the optimum locatarsize of the bite. Also, no attempt was

made to relate the area of the nose to the artee difite.

2.4 Large Scale Eddies (Item 2)

There are some large scale eddies in the viciffitZlmangi that are generated by the flow
separating off the “Changi Finger” (a thin penisswxtending from the mainland of

® The GOE does not consider the attempt to réiltienet behaviour to current velocities, basedoe trial test
as a valid criterion.

4 Maximum velocities occur at ebb tide. The maximvelocity was defined by the GOE as the maximum
velocity averaged between 200 m and 1400 m fronMalaysian shore.
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Singapore, along Kuala Johor, indicated in Figyre Bhese eddies result in increased current
velocities across the channel, which affect navogethrough the area. Although the impacts
of these eddies on navigation were not found tseawmsafe conditions in the short term due
to the low traffic density in the channel and tleenpulsory presence of pilots on board of
vessels transiting this fairway, the GOE is newadbs of the opinion that a reduction in the
strength or complete elimination of the eddies wittrease the safety of passage of vessels
through this channel.

The strength of these eddies can be reduced byiizathe channel cross-section, which can
be done by modifying either side of the channebwkver, since the eddy is mainly generated
by the shape of the Changi Finger, its redesigprémluce a more streamlined transition for
the flow into and out of Kuala Johor would decrettse eddy activity in the most effective
way. Sensitivity tests carried out by DHI and ngéed in an addendum to their Final Report
confirm that by using appropriate curvature theyeclth be almost eliminated.

Since the present configuration can be considesed a&onstruction phase of the Changi
reclamation, the GOE recommends the streamlininghef Changi Finger as part of the
ongoing works in the area.

This action will require a number of numerical mbsienulations to optimize this new shape
of Changi Finger. To understand the influence linging the geometry of the Changi
Finger, the GOE proposed Case 6 as a final seibgitiest. In Case 5, the finger was
streamlined and in Case 6, the Changi Finger sivagaeplaced at its original shape.

2.5 Decrease of Slack Water Tidal Window near PulaUbin (Item 4)

The slack water tidal window (defined throughous tstudy as the duration of flow velocities
smaller than 0.25 m/s) has decreased near Pulao Edsentially because the current
velocities in the area have increased. A secoasoreis perhaps that the large scale eddies
off Changi restrict the overall flow, (both for ebind flood flows) through the Kuala Johor
channel. It is difficult to develop changes to tloev that specifically target the duration of the
slack water window, however, the increase of tlwavflarea in Calder Harbour, and the
possible redesign of the Changi Finger proposedghbaill both contribute to increasing this
slack water duration.

A reduction in the slack water times requires maaeeful planning of the movement of large
vessels, in particular vessels under tow, but ésdoot affect the accessibility of facilities in

the Port of Johor. No dangerous situations occudwethg the tows and all the manoeuvres
indicated safe and controlled manoeuvres.

3. Impacts

The overall purpose of this joint study has beeddbne the impacts resulting directly from
the reclamation activities at Tuas View and Pulakdng. This definition process involves:

1. Identifying all of the possible impacts of the @vlation works,
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2. Determining the magnitudes of the impacts, and
3. Determining the significance of the impacts.

Task 1: The possible impacts to be studied wesstified at the beginning of the work in the
Terms of Reference of the GOE and DHI. Theseurfittns are summarized in Attachment
4.

Task 2: DHI was primarily responsible for this sed task. Chapter 3 (pp 14 to 23) of its
summary reportDetailed Studies on Tuas View Extension and Pulakorg Land
Reclamation - Volume 1: Executive Summary and @eimislists the magnitudes of the
various impacts identified in Step 1. The GOE notieat the term “no impact” can be
misinterpreted. For its own report the GOE theneforefers “negligible impact”, using the
following revised definition:

Negligible impact: Changes identified are so srtat they can not be classified from the
model studies, or the identified changes fall witbiearly defined tolerance limits such that
the effect has negligible consequence to the enriemt

Task 3: The GOE's responsibility was to interacthwbHI on the second task and then to
determine the significance of each of the impadssk 3). The GOE has identified 57

separate issues from the instructions of Task 1 eamch of these issues is addressed
individually in the detailed impact evaluation stseef Attachment 1.

A majority of the impacts are classified by the G&Ehaving “negligible” or “slight” impact.
The impacts judged to be “minor” and “moderate iy GOE are summarized in the Table 1.
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Table 1

Summary of Most Important Impacts

Definitions of Impact:

Detectable Impact on Environment Secondary Impact s, on ecosystem, etc.
Negligible No, below tolerance limits Negligible
Sight No, but direction is detectable Below detection limits
Minor Yes Detectable
Moderate Yes Direct impact May have
Summary of Minor and Moderate Impacts
Item Concern Location Impact Measures
1.9 | Hydrodynamics | Calder Harbour Increased current velocities, result in Reduce velocities by
secondary impacts increasing channel conveyance
1.11 | Hydrodynamics | Kuala Johor Large scale eddies Streamline Changi Finger.
1.13 | Hydrodynamics | P. Ubin - P. Tekong | Decrease in slack water window Asfor1.9and 1.11
1.14 | Hydrodynamics | General Comments | Oil spills spread more Reduce velocities by
increasing channel conveyance
Sea level rise and climate change not
considered
2.4 | Navigation Kuala Johor Cross-channel currents generated by eddy Streamline Changi Finger
2.7 | Navigation JRPGA Minor impact on anchored vessels None
2.9 | Navigation Langsat Minor impact on mooring line tensions None
2.10 | Navigation Berthing at Minor impact Reduce velocities by
PULAREK increasing channel conveyance
2.12 | Navigation PULAREK Jetty Scour at jetty Apply scour protection
2.13 | Navigation Belungkor Jetty Scour at jetty Apply scour protection
3.1 | Morphology Calder Harbour C&R: Shoreline erosion by currents Reduce velocities by
unresolved because of models used; increasing channel conveyance
C&R: Wave erosion not resolved by models | Replace sheetpile as soon as
used practicable by revetment.
3.2 | Morphology Nenas Channel Increased sedimentation Continue maintenance
dredging
3.3 | Morphology Kuala Johor Erosion near Changi Streamline Changi Finger
6.3 | Ecology Seagrass, TVE side | Possible decrease, but not appropriately No appropriate measures
de-linked from PTP construction
6.11 | Ecology Shrimp, TVE side Unknown Inconclusive
6.12 | Ecology Shrimp, PT side Unknown Inconclusive
6.14 | Ecology Fishing, PT side Calder Harbour: Increase in fuel costs; Reduce current velocities,
difficulties with gill netting (based on only compensate fishermen for
one study) losses as a result of the work,
re-design gill netting
operations.

5 November 2004

13




STRICTLY CONFIDENTIAL GOE Final Report

4. Conclusions

The GOE draws the following conclusions:

1.

The reclamations at Tuas View and Pulau Tekong haselted in a number of

impacts identified in the DHI study.

No major impacts were identified.

Seventeen impacts were judged to be in the Minddderate categories.

Of these, fourteen impacts are directly related¢hanges in local current velocities
near the reclamations. These impacts can be iteitiday reducing the local current
velocities.

Erosion is expected at the PULAREK and Belungkdtige. It is accepted by the

GOE that some erosion had occurred at these jgitiesto reclamation. This can be
mitigated by properly designed and built scour gection.

The sheetpile perimeter wall in PT - Case 1 haseased the wave action in Calder
Harbour. Replacing the sheetpile wall as soonrastigable by the final perimeter

berm will reduce the wave reflection significantly.

5. Recommendations

The GOE recommends:

1.

Noo

That the maximum velocities in the Calder Harbduwairmel at the critical PULAREK
cross section be reduced to within 10% of the potamation maximum values.

That Singapore’s final design of the shoreline aé&D will include abite, dredged to
— 12m, to open up the Calder Harbour channel ambs®eto compensate for the
reclamation area lost by the bite.

That the Changi Finger be streamlined as partebtigoing works in the area.

That the sheetpile silt curtain of Area D (PT — €d9 be replaced by the final
revetment protection (PT — Case 2) as soon asiqabtd.

That scour protection be applied to the PULAREK Betlunkor jetties.

That fishermen be compensated for any lossesesult of the works.

That limited research and workshops on gill nettbey conducted to improve the
procedures currently in place.
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Attachment 1 Impact Tables

Index

Item Concern Location Item Concern Location

0 Introduction 3.0 Morphology

1.0 | Hydrodynamics 3.1 Morphology Calder Harbour
1.1 | Hydrodynamics | Tg Piai 3.2 Morphology Nenas Channel
1.2 | Hydrodynamics | S. Puai Estuary 3.3 Morphology Kuala Johor

1.3 | Hydrodynamics | Pulau Merambong 3.4 Morphology East of Pengelih
1.4 | Hydrodynamics | Tg Kupai, Gelang Parah 3.5 Morphology PYP Approach
1.5 | Hydrodynamics | Entrance to W Johor Strait 3.6 Morphology PTP Anchorage
1.6 | Hydrodynamics | Approach to PTP 3.7 Morphology General Remarks
1.7 | Hydrodynamics | PTP Anchorage 4.0 Water Quality Western Straits
1.8 | Hydrodynamics | S. Johor 4.1 Water Quality Western Straits
1.9 | Hydrodynamics | Calder Harbour 4.2 Water Quality Eastern Straits
1.10 | Hydrodynamics | Nenas Channel 5.0 Water Levels
1.11 | Hydrodynamics | Kuala Johor 5.1 Water Levels Western Straits
1.12 | Hydrodynamics | Pengerang 5.2 Water Levels Eastern Straits
1.13 | Hydrodynamics | P. Ubin to- P. Tekong 6.0 Ecology
1.14 | Hydrodynamics | General Comments 6.1 Ecology Mangroves (West)
2.0 | Navigation 6.2 Ecology Mangroves (East)
2.1 | Navigation Approach to PTP 6.3 Ecology Seagrass (West)
2.1 | Navigation PTP Anchorage 6.4 Ecology Seagrass (East)
2.3 | Navigation Transit Calder Harbour 6.5 Ecology Corals (West)
2.4 | Navigation Transit Kuala Johor 6.6 Ecology Corals (East)
2.6 | Navigation Transit MSE - JRGPA 6.7 Ecology Mudflats (West)
2.7 | Navigation JPA 6.8 Ecology Mudflats (East)
2.7 | Navigation JRPGA 6.9 Ecology Aquaculture (West)
2.8 | Navigation Pasir Gudang and MSE 6.10 Ecology Aquaculture (East)
2.9 | Navigation Berthing at Tg. Langsat 6.11 Ecology Fish and Shrimp (West)
2.10 | Navigation Berthing at PULAREK 6.12 Ecology Fish and Shrimp (East)
2.11 | Navigation Berthing at Belunkor 6.13 Ecology Fishing (West)
2.12 | Navigation PULAREK Jetty 6.14 Ecology Fishing (East)
2.13 | Navigation Belunkor Jetty 6.15 Ecology Dugong
2.14 | Navigation Tg. Langsat Jetty
2.15 | Navigation General Remarks
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1 - 0. Introduction

In this Appendix, the GOE specifically addressesitems listed in the Terms of Reference of
the Consultant. Since this list was attached to TR for the GOE, it forms part of the
GOE’s TOR.

To avoid misunderstandings, the GOE has used the sarminology as DHI to classify the
significance of any impact with one exception. TBOE has changed the qualification “no
impact” to “negligible impact” as the GOE feels tiltlae word “no” has a meaning, which is
too absolute.

Negligible impact:  Changes identified are so srttak they cannot be classified from the
model studies, or the identified changes fall witlulearly defined
tolerance limits such that the effect has neglagibbnsequence to the
environment.

Slight impact: Changes are identified by the modetsich are sufficiently clear that
they can be classified as either positive or nggatHowever, the
impact in real terms is so small that it is unlik#iat it can be detected
or measured in the field. The resulting consequémdke environment
of a slight impact is most likely below detectiamits.

Minor impact: Changes are identified by the nunarodels at a magnitude where it
is expected that the change and consequent env@érmaimmpact can
be detected and/or measured in the field.

Moderate impact: Changes and impacts are identsiead level, which can be anticipated
to have a direct consequence and may have secondasgquences
through ecosystem processes or other linkagesdusessed as part of
the present study.

Major impact: Changes and resultant impacts aratiiied at a level that will have
serious direct and indirect environmental consegegmnhat will extend
the impact out of the immediate area of effect. Mampacts are
normally viewed as indicating that a developmemijgmt has impacts
on the overall environmental sustainability of #rea.

The GOE notes that there are slight differencesome numerical values quoted in Volume |
and in the respective underlying reports (VolumeslIKX). The GOE has generally considered
the values from the main reports rather than froexsummary report, and the GOE has used
the higher numbers of a range.

The items have been grouped in the same way aswikey grouped in the TOR. When

necessary, the sheets addressing a particular grbufems are preceded by a general
introduction and followed by general remarks.
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1-1. Hydrodynamics

The section on Hydrodynamics addresses changd® ihyddrodynamic boundary conditions
as a result of the reclamation projects in areaswlere specifically mentioned in the Terms
of Reference.

Water levels, current velocities and wave condgioare considered to be the main
hydrodynamic parameters that are discussed irsdugon. Secondary effects resulting from
or caused by changes in the hydrodynamic conditesesaddressed in subsequent sections.
Where applicable, reference is made to such section

In general, it can be concluded from the studieBHy that the hydrodynamic changes due to
TVE are relatively small. The changes induced kg riclamation of P. Tekong are mainly
changes in current velocities in the channels atdha island. The changes due to Case 2 are
generally larger than those due to the Case 1ganafiion. Velocities at some distance (about
2km) from the island remain largely unaffected. @devels remain largely unaffected as
well. Wave conditions will become more severe irs€a due to reflection of waves by the
sheet pile wall. In Case 2, the wave climate becomédder again, because of the lower
reflection of the revetment and sheltering by #damation.

The GOE notes that the technical issues that itdchaddress according to Annex 2 of its TOR
cover a broad range of issues. The first issueetaddressed (i.e. Hydrodynamics) has not
been found to have a primary effect in this stuelg.(flooding). This issue does, however,

manifest itself through the other issues to be eskird by the GOE. It is therefore not relevant
to classify the hydrodynamic changes accordinchéodcale of impacts as these may relate
differently to the various issues. Only where hyfymeamic changes are so small that they
have no impact on any of the other issues hassaifitation been given to the “significance

of impact”.
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No: 1.1
Name of Issue: Hydrodynamics / Tanjung Piai

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact See relevant Sections

Available information and data
DHI reports 2003 and 2004

Summary of Consultant’s studies
Volumes |, p 16, 34 and Ill, p 276

Knowledge after considering the studies

Wind wave action decreased due to sheltering byrtHe reclamation (magnitude depends on
baseline);

Ship wake increased due to increased traffic to.PTP

Maximum water levels increased up to 0.02 m

Technical common ground determined by the GOE
This is not an issue with respect to the effedhefreclamation works by Singapore.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 1.2

Name of Issue: Hydrodynamics / Sungai Pulai Estuary

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
DHI reports 2003 and 2004

Summary of Consultant’s studies
Volumes |, p 17, 62 and Il p 276, 277

Knowledge after considering the studies
No changes are expected in water levels or currents

Technical common ground determined by the GOE
The GOE see no problems

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary

5 November 2004
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No: 1.3
Name of Issue: Hydrodynamics / Pulau Merambong

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact See relevant Sections

Available information and data
DHI reports 2003 and 2004

Summary of Consultant’s studies
Volume |, p 17, 68

Knowledge after considering the studies

Slight increase in velocity, slight increase inirs&f, reduced sedimentation; reduced
suspended sediment concentration and increasedophidl-a content. These somewhat
compensate for each other so that only negligibénge in light penetration is expected.

Technical common ground determined by the GOE
The GOE agreed there will only be a slight impact.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 14
Name of Issue: Hydrodynamics / Tg. Kupai and GeRatah

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes | and Ill, p 177 -192

Knowledge after considering the studies
There is little indication that suggests any chaimghe hydrodynamics that is significant at
this northerly reach of the W. Johor Straits.

Technical common ground determined by the GOE
The GOE agreed there is negligible impact

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 1.5
Name of Issue: Hydrodynamics / Entrance W. Joh@itSt

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact See relevant Sections

Available information and data
As per DHI report

Summary of Consultant’s studies
Volume lll, p 177 -192

Knowledge after considering the studies

The studies indicate mixed effects, i.e. an in@aascurrent velocities during ebb tides and a
decrease during flood tides. The differences becemaller closer to the second link. Cross
currents decrease.

Technical common ground determined by the GOE
No significant issue with respect to the reclanratimrks

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 1.6
Name of Issue: Hydrodynamics / Approach to PTP

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact See relevant Sections (3.5)

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 16, 29 and Ill p 177 -192

Knowledge after considering the studies

The velocity changes are small (<0.2 m/s) and thesccurrents decrease.

Technical common ground determined by the GOE
Not a significant issue with respect to the reclaomaworks.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary

5 November 2004
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No: 1.7
Name of Issue: Hydrodynamics / Other locations: BmEnhorage

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact See relevant Sections (3.6)

Available information and data
As per DHI reports 2003 and 2004

Summary of Consultant’s studies
Volumes |, p 16, 29 and Il 177 -192

Knowledge after considering the studies
Velocity changes are small and, in general, a realuds found. Therefore, no effects on
mooring forces are foreseen. The effect on morgyois addressed separately in Section 3. 6.

Technical common ground determined by the GOE
As far as direct effects are concerned, theresiigat beneficial impact. As indicated above,
the indirect effects (morphology) will be addresseg@arately in section 3.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary (for sediment transportesemi$ 3.6)
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No: 1.8

Name of Issue: Hydrodynamics / Sungai Johor, Uppeaches to the mouth of Sg.
Johor.

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact See relevant Sections

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 33-37 and Ill, p 205-207

Knowledge after considering the studies

Maximum and minimum water levels will be decreassd0.04 m, while the tidal range
remains unchanged. There is little indication thafjgests change in flood currents that is
significant. For ebb tides, there is a small reiuncin velocities (< 0.2 m/s)

Technical common ground determined by the GOE
The impact of the reclamation works in the uppaches of Sg. Johor is not significant

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary to address hydrodynamiais iaréa.
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No: 1.9
Name of Issue: Hydrodynamics / Mouth of Sg. Joborg. Pengelih (Calder Harbour)

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact See relevant Sections (3.1)

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 20, 33-37 and lll, p 205-207, IV p 1126

Knowledge after considering the studies

The studies indicate an increase in current veéscin the channel, both for ebb and flood
conditions. The GOE has presented the data giveHlyin Table format in a more visual
way in Figure 1-1 attached to this report.

The studies indicate that wave action in the vigiof PULAREK is increased for Case 1 due
to reflection by the sheet pile wall. The waves arainly locally generated wind waves.
Consequently, the absolute value of the wave heiddpends on an assumed relation between
the local wind and the records of the more rematel\gauge at Changi Airport. For Case 2,
wave heights will reduce to values slightly beldwe briginal ones, because of the sheltering
effect of the reclamation on the waves and becafiageduction of the reflection.

The wake waves do not change as a result of themation works, except that the wake is
reflected off the sheetpile wall in Case 1 and lesaer extent from the perimeter revetment in
Case 2.

Technical common ground determined by the GOE
The GOE agreed earlier on the calibration of thdrbglynamic model, and thus on the
changes in current velocities predicted by DHI.

Remaining unresolved issues and concerns

Secondary and tertiary effects. (These will be asged in the subsequent sections 2, 3, 4 and
5).

Two members of the GOE question if the wave acitiotihe region is properly addressed by
the studies carried out to-date. The other memdner®f the opinion that the wave heights in
the area are very small and hence that correctase momplete modelling will only adjust
already very small values.

Following receipt of the preliminary draft finalpert, the GOE had concerns about the model
used for the wave studies. In the report it wasdcihat the studies were undertaken using
MIKE 21 SW, a finite volume unstructured mesh solut This model appears to be different
from the original approach proposed by the conatdtand no information is available on the
validation and prior use of this model.

Similar questions have arisen amongst the GOE degathe minimum grid size used in the
wave model; in the original report, this was 100 the regional model, whereas the final
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model study was undertaken at a 200m minimum gié. SThe additional information
provided by DHI in its Draft Final Report does moimpletely satisfy the GOE.

Two of the members of the GOE therefore have resemns as to the accuracy of the wave
models in the present application.

Suggested remedial measures

Increase in channel conveyance (channel width@doce the current velocities.

As far as waves are concerned, the GOE agreeseplacement of the temporary sheet pile
wall of Case 1 by the permanent revetment of Casell2ninimise the issue of increased
wave action. The GOE advises therefore that tipwoement should be implemented as early
as practically possible. The GOE cannot proposemeathod to reduce reflection from the
current temporary works.
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Figure 1.1 — Maximum Current Velocities at PULAREK Ebb (top), Flood (bottom)
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No: 1.10
Name of Issue: Hydrodynamics / Nenas Channel

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact See relevant Sections (3.2)

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes | and Ill, p 269

Knowledge after considering the studies
There is little indication that suggests any charigghe hydrodynamics that are significant in
this channel.

Technical common ground determined by the GOE
GOE agrees

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary for this specific area.
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No: 1.11

Name of Issue: Hydrodynamics / Kuala Johor navagathannel between P. Tekong
and Changi

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact See relevant Sections é2d 3.3)

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes I, p 20, 30-34, 39-40 and lll, p 222

Knowledge after considering the studies

Velocities in the channel increase, see Figure ThH2. duration of slack water will decrease.
The eddy shedding from Changi finger at flood wd#é become more pronounced and will

persist during part of the ebb tide. Water levets slightly lower, while the tidal amplitude

remains unchanged. Case 2 leads to slightly higblecities than Case 1.

Technical common ground determined by the GOE

The GOE agrees on the facts, the main secondageqaences will be discussed in Sections
2 and 3 on navigation and morphology. A discussibaut the significance of the effects is
deferred to those sections as well.

Remaining unresolved issues and concerns
See later

Suggested remedial measures

As a measure against eddy shedding, streamliniagCthangi finger will be effective, as
indicated by the addendum report by DHI. Sinceptesent configuration can be considered
as a construction phase of the Changi reclamasiach a measure is recommended as a part
of the ongoing works in the area.
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No: 1.12
Name of Issue: Hydrodynamics / Pengerang

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact See relevant Sections é2® 3.4)

Available information and data

As per DHI report. A pending issue is the dumpihgredged material.
Summary of Consultant’s studies

Volumes |, p 20, 30-34, 39-40 and Ill, p 205-222

Knowledge after considering the studies

As far as the wave studies are concerned, refersnoede to 1.9. Remarks made in that
section are considered to be repeated here.

It is noted that velocity changes along this shoeelare very small, except for the area
immediately adjacent to Tg. Pengelih. With regasdJPA, the velocities remain largely

unchanged to slightly lower, except for the mossWmn part (the Quarantine Area).

Technical common ground determined by the GOE
GOE agrees

Remaining unresolved issues and concerns
None (Secondary effects are discussed in sectiéGns?l 3.4)

Suggested remedial measures

The GOE recommends that in any reconfiguration aAD due consideration be given to
study the effect of such reconfiguration on theouiies in the Quarantine region of JPA.
Another remedial measure would be to reconfiguee gaometry of the JPA anchorage by
giving up the Quarantine Anchorage and move thaéa@mage as a whole to the SE.
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No: 1.13
Name of Issue: Hydrodynamics / Channel betweenbih Bind P. Tekong

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact See relevant Sections (2.5)

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 20, 33 and Ill, p 214, 249, 269, 275

Knowledge after considering the studies
The duration of the slack water period is redudédus shortens the tidal window available for
the towing of large objects between MSE and JRGRA@tween sea and the Port of Johor.

Technical common ground determined by the GOE
The GOE agrees on the facts. For the impacts, emfer is made to Section 2.5 that
specifically addresses navigation.

Remaining unresolved issues and concerns
Effect on large towed objects

Suggested remedial measures
See Section 2
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No: 1.14
Name of Issue: Hydrodynamics / General Comments
Area of interest: Pulau Tekong and Tuas View BExtens

Grid resolution for final design studies

The GOE recommends that in any further studiege@lto the final design of the Area D
layout, proper attention be paid to the grid resotuin the most sensitive areas of flow
separation and eddy shedding.

Increased currents and their effect on oil spills

Although oil spills are not mentioned in the TORaasissue, the GOE points out that higher
current velocities contribute to a faster and pbiypavider spreading of oil pollution in case
of an accidental oil spill.

Sea Level Rise and Climate change

The GOE notes that all studies have been carriegvitiout considering potential effects of
sea level rise and climate change. The GOE sugtfestshe two governments begin to take
these into account when designing permanent stegtith a very long life time.

Long term predictions

The GOE notes that long term effects related fetaince to ecology and morphology have
been assessed on the basis of extrapolating a 3idayation period of November spring
tides. The GOE wishes to highlight at this staget tthis approach has limitations, but
recognising that the time agreed for the study rtl allow for more accurate long-term
predictions.

Choice of baseline

In the original TOR the Case 0 condition for TVE swshown to include the pre-2004
configuration of Jurong Island (see Figure 3.2,maport). The initial investigations by DHI,
reported in their Progress Report 3 (July 20049, their subsequent simulations in the Final
Report (Vol. 1), describe the impact of TVE issassed relative to the 2004 and 2000
configurations for Jurong Island. In both casesehe a large macro eddy in the lee of TVE
and this eddy is stronger for the 2004 baselindigoration. DHI has concluded that this
eddy is an important hydrodynamic feature in theeai impact of TVE on the flow and
related parameters in the Western Straits of Johoe. GOE notes that a number of large
projects have been simultaneously constructed bly bountries in recent years, making it
difficult to define a baseline that is able to s&ctorily de-link the effects of all these
activities from those caused by the constructiom\dE. The GOE is satisfied with DHI's use
of the 2004 baseline as their Case 0 and its imbdreitations.
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1 - 2. Navigation

The navigation studies have been concentrated ereffiect of the P. Tekong reclamation
works. The GOE has accepted the navigation studigried out by DHI in 2003 for the TVE
area. That study revealed slight positive impacts.
Within the present navigation studies, severaldssare addressed:

- Transits of vessels sailing under their own powedwieen the various destinations;

Transits of large towed objects between the vartmstinations;

Berthing and deberthing operations from the varqueywalls and jetties;
Use of anchorages;

Structural integrity of jetties;

Small vessels (this issue is addressed under ggdisging.

The studies have been carried out by BMT as subractor to DHI. Use was made of a
mathematical simulation model, both in autopilais(ftime) and manual (real time) mode.
The impacts identified by DHI/BMT in combinationtiiconsultation of PIANC Report PTC
[1-30 “Approach Channels, a guide for design” brouthe GOE to the conclusion that no
separate study of marine risk and/or economy wexgaired as part of this study.
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No: 2.1
Name of Issue: Ship Traffic and berthing / Appro&adrP

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Slight positive

Available information and data
As per DHI reports 2003 and 2004

Summary of Consultant’s studies
Volumes |, p 16 and DHI 2003

Knowledge after considering the studies

DHI/BMT indicate that the reduced cross-currentha outer approach was found in earlier
studies to result in a slight improvement to natrayaconditions.

Earlier studies (DHI 2003) have also assessed ffieeteof the macro eddy on the current
direction in the PTP approach and found no sigaifiampacts on navigation.

No change was found in the currents in the innpr@ach channel.

Technical common ground determined by the GOE
The GOE concur with the findings of the study.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 2.2
Name of Issue: Ship Traffic and Berthing / PTP amabe

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Slight positive

Available information and data
As per DHI reports (2003 and 2004)

Summary of Consultant’s studies
Volumes |, p16 and DHI 2003

Knowledge after considering the studies

The macro eddy West of TVE influences the currergations in the PTP anchorage. Earlier
studies have assessed the effect of the eddy and fw significant impacts on navigation.
Reduction in the current speed in the central se&dtthe PTP anchorage results in a reduction
in anchor loading, resulting in increased safetynost of the anchorage.

The increase in the current speed in the extrernéhedy sector of the anchorage has no
practical consequences for vessels following gaaharing practice.

For morphological consequences see Section 3.6

Technical common ground determined by the GOE
The GOE concur with the conclusions of the study.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 2.3
Name of Issue: Ship Traffic and berthing / Tra®atder Harbour

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Slight

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 42 and V, part 1. p 135-137, 144-14%

Knowledge after considering the studies

There is negligible impact on the safe transithe tdesign cruise vessel and the design car
ferry through Calder harbour to Tg. Belungkor. Hues during this transit, the vessels will
encounter higher currents.

Technical common ground determined by the GOE
The GOE concur with the conclusion

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 2.4
Name of Issue: Ship Traffic and berthing / Traksiala Johor

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Slight to minor

Available information and data
As per DHI report (inclusive addendum) and PIANGp&# PTC 11-30 “Approach Channels,
a guide for design”

Summary of Consultant’s studies
Volumes |, p 20, 42 and V, part 1, p 127-134, 138;1144-146, 147-149, 150-152, 161-167,
177-183, 192-194, 195, Addendum report DHI casasdb9

Knowledge after considering the studies

A potential impact due to current instability (edidymation) in the vicinity of Kuala Johor
and Changi finger was noted in the fast time sithaparticularly for the 60 000 DWT
bulk carrier. The subsequent real time simulatiatidated that ship transits were within safe
navigational limits, up to MSE , Pasir Gudang aigd Dangsat.

The higher current velocities require higher engiogver and cause more fuel consumption,
specifically because larger vessels are requirstetn the tide.

The effects are higher for Case 2 than for Case 1.

A sensitivity test carried out by DHI and reported an addendum to the Final Report
confirms that streamlining Changi finger effectiveblves the eddy shedding.

Technical common ground determined by the GOE

The GOE concurs that with the present low traffimsity the current pattern does not create
unsafe conditions. This opinion is related to tlenpulsory presence of pilots on board of
vessels transiting this fairway. The GOE considérs flow pattern does represent an
additional hazard in the long term and recommehdsin the planning of the works in this
region, proper attention be given to optimizing #tignment of the Changi shore to eliminate
eddy formation which is considered to be achievéineugh the sensitivity tests.

Remaining unresolved issues and concerns

Reduction in slack water times was reported by BMIT to have a minor impact on large
vessels, in particular vessels under tow. Itjried, however, that this requires more careful
planning of the movements but does not affect #teessibility of facilities in the Port of
Johor.

Suggested remedial measures

As a measure against eddy shedding, streamlinedtiangi finger will be effective. Since
the present configuration can be considered asstrtwtion phase of the Changi reclamation,
such a measure is recommended as a part of thengngorks in the area.
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No: 2.5
Name of Issue: Ship Traffic and berthing / TraM8E - JRGPA

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Slight

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 20 and V, part 1, 185- 191, 195

Knowledge after considering the studies

Reduction in slack water times requires more carplanning of the movement of large

vessels, in particular vessels under tow, but @sdeot affect the accessibility of facilities in

the Port of Johor. No dangerous situations occutkgthg the tows and all the manoeuvres
indicated a safe and controlled manoeuvre.

The requirement for a better planning stressesi¢leel for availability of reliable data on the
tide as the works proceed.

Technical common ground determined by the GOE
The GOE concur with the conclusion with respedafe navigation.

Remaining unresolved issues and concerns
None

Suggested remedial measures
Keep pilots informed about changes in tidal condi
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No: 2.6
Name of Issue: Ship Traffic and berthing / JPA

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact slight

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p19 and V, part 1, p 93-126, 172-185 1

Knowledge after considering the studies

The current velocities (and thus the anchor foraeshe Western part of the anchorage will
slightly increase. The Western section of the JRAafantine anchorage and to a lesser extent
Petroleum Anchorage) has always been and remasustable for large vessels (> 100 000
DWT) owing to space and depth limitations.

Technical common ground determined by the GOE
The GOE concur with the conclusion of the study.

Remaining unresolved issues and concerns
None

Suggested remedial measures

None deemed necessary for Case 2.

The GOE notes that if remedial measures are takesstrict flow velocities in the

PULAREK transect by taking a bite out of Area Ddauding a nose to it, then it would be
wise to consider a shift of JPA in easterly directas part of these measures. The GOE would
consider such shift worthwhile in relation to thenmimportant reduction of velocities in the
PULAREK transect.

5 November 2004 46



STRICTLY CONFIDENTIAL GOE Final Report

No: 2.7
Name of Issue: Ship Traffic and berthing / JRGPA

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Minor

Available information and data
As per DHI report

Summary of Consultant’s studies
Volume V, part 1, p 93-126, 175-176, 195

Knowledge after considering the studies

Ships of the selected size would not normally behared in the JRGPA area unless
additional precautions were being taken to pretleatships from swinging out of the defined
anchorage in all cases. With additional precautismsh as a second anchor, anchor drag
would not occur.

Technical common ground determined by the GOE
The GOE agrees with the conclusion

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary

5 November 2004 47



STRICTLY CONFIDENTIAL GOE Final Report

No: 2.8

Name of Issue: Ship Traffic and berthing / BerthadPasir Gudang and MSE

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes V, part 1, p 177-194, 195

Knowledge after considering the studies
All simulations were conducted successfully.

Technical common ground determined by the GOE
The GOE agree

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 2.9
Name of Issue: Ship Traffic and berthing / Berthirgg Langsat

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Minor

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 19 and V, part 1, p 86-89, 150-156,-167, 195, 287

Knowledge after considering the studies

According to the report of DHI/BMT the increasedremt velocity does not affect berthing of
the 30000 DWT design vessel, though this was niniadlg simulated. The vessel used in the
simulations (60 000 DWT) encountered some minafiadilties, but was too large for the
access channel and the jetty. The difficulties tirate met were attributed to the larger size of
vessel in relation to the depth and width of thedded approach channel.

tensions increased for both Case 1 and Case 2.

Mooring line

Technical common ground determined by the GOE
The GOE concur with the conclusion of the study.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 2.10
Name of Issue: Ship Traffic and berthing / BerthitlgdLAREK

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Minor

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 19, 43 and V, part 1, p 157-160, 195

Knowledge after considering the studies
Level of current awareness and experience reqiireblerthing on ebb tide is increased. The
manoeuvre can however be accomplished safely. Enthibg manoeuvres at ebb tide are
difficult anyway in all Cases, 0, 1 and 2.

Technical common ground determined by the GOE
The GOE agree that mooring on the ebb tide wagditfand has become more difficult.

Remaining unresolved issues and concerns
None

Suggested remedial measures
Reduction of velocities in the PULAREK transect Wbhe effective, but even velocities
close to those in Case 0, still result in difficodirthing at ebb tide.
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No: 2.11

Name of Issue: Ship Traffic and berthing / BerthiBegjungkor

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 19, 43 and V, part 1, p 168-171, 195

Knowledge after considering the studies
The increased velocity does not affect berthing.

Technical common ground determined by the GOE
The GOE agree

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary.
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No: 2.12
Name of Issue: Ship Traffic and berthing / PULARB#tty Structure

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Moderate

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 19, 44 and V, part 2, p 40-71, 127

Knowledge after considering the studies

General erosion of residual soft material by cuseamd prop wash of ships will occur in the
jetty area in the order of 0.1 — 0.2 m/year, desirepwith time. Coupled with the higher
mooring loads associated with the stronger currenis may adversely affect the integrity of
the structure over a 10 — 15 year time frame. hated that insufficient design information
was made available to perform a rigorous analyidiss impact is higher for Case 2 than for
Case 1.

The pontoons on this jetty were designed to accodateosmall craft. It is reported that these
pontoons have been damaged by larger vesselshbaa for which the jetty was originally
designed as well as wave and wake action.

Technical common ground determined by the GOE

The GOE is in agreement and recommends the apphicaf a scour protection around the
piles. Such scour protection might have beeroéhtced during construction as normal
engineering practice, unless scour would have bakeen into account in the design. In the
absence of detailed design data, it is impossiblgidge this point. However, even if scour
protection would have been in place from the timeanstruction, it would now need to be
strengthened to cope with the increase in curreldcities for Case 1 and subsequently for
Case 2.

Remaining unresolved issues and concerns
None

Suggested remedial measures
Application of adequate scour protection. The gtierof the scour protection will depend on
the actual velocities according to the final lay-otiArea D.
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No: 2.13
Name of Issue: Ship Traffic and berthing / Belungketty Structure

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Minor/moderate

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 19, 44 and V, part 2, p 97-126,129

Knowledge after considering the studies

General erosion of residual soft material will aczuthe jetty area in the order of 0.1 m/year,
decreasing with time. Coupled with the higher mogrioads associated with the stronger
currents, this may adversely affect the integrityttee structure over a 10 — 15 year time
frame. It is noted that insufficient design infotina has been made available to perform a
rigorous analysis. There is no significant differeiretween Case 1 and Case 2.

Technical common ground determined by the GOE

The GOE is in agreement and recommends the apphicaf a scour protection around the
piles. Such scour protection might have beeroéhtced during construction as normal
engineering practice, unless scour would have baeen into account in the design. In the
absence of detailed design data, it is impossiblgidge this point. However, even if scour
protection would have been in place from the tirheamstruction, it would now need to be
strengthened to cope with the increase in curretdcities for Case 1 and subsequently for
Case 2.

Remaining unresolved issues and concerns
None

Suggested remedial measures
Application of adequate scour protection. The gjtierof the scour protection will depend on
the actual velocities according to the final lay-ofiArea D.
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No: 2.14
Name of Issue: Ship Traffic and berthing / Tg. Lsaigletty

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Slight

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 19, 44 and V, part 2, p 73-96, 128

Knowledge after considering the studies

General erosion of residual soft material as alre$uncreased currents is found to be small
in the jetty area (< 0.1 m/year), decreasing witiet Even coupled with the slightly higher
mooring loads associated with the stronger curreTdsadverse effects on the integrity of the
structure are expected. There is no significariedéhce between Case 1 and Case 2. Erosion
that has occurred was due to capital dredgingeratitcess channel.

Technical common ground determined by the GOE
The GOE agree

Remaining unresolved issues and concerns
None related to the reclamation works

Suggested remedial measures
None deemed necessary
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No: 2.15
Name of Issue: Ship Traffic and berthing / GenBwinarks
Area of interest: Pulau Tekong / Tuas View Extensio

In spite of repeated indications that the GOE watssatisfied with the quality of the reporting
on navigation, no adequate action has been puigu#te consultants. Though the GOE
accepts the QA report by Noble & Denton with respethe methodology and conclusions of
the study, the GOE remains of the opinion thaigtinaity of Volume V of the report is less
than what could be expected.
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1 - 3. Morphology

The Section on morphology addresses the shortamgterm changes arising from sediment
deposition and/or erosion. The main hydrodynamicsea for morphological changes can be
attributed to tidal and riverine currents, wavei@actand wave induced currents and ship
propeller wash. Other causes leading to morphodbgibanges can be attributed to riverine
and marine inputs and human activity such as dnedgi

The GOE emphasises that the accuracy of any margical study is limited (DHI's estimate
of uncertainty is 100%).

The GOE further notes that the DHI reports expecteasing erosion and sedimentation with
time as a result of the increasing resistance aganosion with increasing water depths. This
means that some predicted values must be regasdgaopar bounds.

For PT, both DHI and the GOE have made a cleaindigin between initial morphological
adjustments due to the present configuration ofatbeks (Case 1) and the long-term impacts
that will occur in the forthcoming years.
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No: 3.1
Name of Issue: Sediment Transport and Morphold@glder Harbour

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Minor to moderate

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 20-21, 46-47 and VII, p 72-78, 84-85

Knowledge after considering the studies
The studies conclude that most of the short terangbs had occurred by mid 2004, and that
additional (long term) erosion will be limited teolated areas where softer material is present.
The studies further indicate some local erosion sewimentation at the foreshore still take
place. More specifically the following points asssed:
- Wave reflection from the sheet pile wall will inese erosion of the shoreline between
Tg. Pengelih and PULAREK (Case 1 only)

Increased currents in Calder Harbour have resuitedme foreshore erosion,
particularly between Tg. Surat and Tg. Belungkor

Increased currents in Calder Harbour will leaddotmued foreshore erosion between
Tg. Surat and Tg. Belungkor and between Sg. SadtPAULAREK. The cause of
mangrove fringe erosion, is however associatedyparth vessel wake impact, and
partly with reflected environmental waves.

There will be local spots with increased sedimeénrain Sg. Lebam and Sg Santi
There will be increased sedimentation in Sg Belangk

In some stretches (i.e.) immediately N. of Sg Saertlimentation will facilitate
mangrove expansion

Technical common ground determined by the GOE

As far as morphological changes are related to vwawlitions, the GOE recommends that
the steel sheet pile wall should be replaced byfithed revetment boundary at the earliest
practical opportunity, although the GOE accepts thia replacement must fit in the over-all
construction planning..

Remaining unresolved issues and concerns

Since two members of the GOE have doubts aboutdhmleteness of the wave calculations,
shore erosion as a result of wave action remainssoived for the time being. The other two
members of the GOE view the impacts of environmeméve action as minor to begin with
and therefore are not so concerned about any simoirigs of the analysis. They further doubt
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the conclusion in the Final Report of DHI that \edssake yields only a minor contribution to
the erosion.

Suggested remedial measures

Most morphological effects can be reduced conshdeiay increasing the conveyance of the
channel in Calder Harbour with the aim of redudimg peak velocities.

The effects caused by wave action (if any) canffez&vely reduced by an early replacement
of the sheet pile wall by a sloping revetment.
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No: 3.2
Name of Issue: Sediment Transport and Morpholdggrias Channel

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Minor

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 21, 50 and VII, p 72, 74

Knowledge after considering the studies
The studies predict an increase in sedimentatidndrorder of 0.1 to 0.2m per annum.

Technical common ground determined by the GOE

The GOE agrees that there is a potential for irrm@aedimentation. It recommends regular
monitoring to verify the predictions and continoatiof maintenance dredging operations as
required.

Remaining unresolved issues and concerns
None

Suggested remedial measures
As above
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No: 3.3
Name of Issue: Sediment Transport and Morpholdgyala Johor

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Slight to minor

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 20, 46-52 and VII, p 60-78

Knowledge after considering the studies

Initial morphological adjustments appear to hawabiized by mid 2004 and the quantity of
residual soft material susceptible to erosion islsnhong term erosion and deposition rates
are therefore small. Considerable erosion at Chénger is expected to continue for a few
years until harder layers are exposed that prduethier erosion.

Technical common ground determined by the GOE
The GOE agrees on the outcome of the study.

Remaining unresolved issues and concerns
None

Suggested remedial measures
Elimination of the eddy structure off Changi fingeould further reduce the erosion potential
of the flow.
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No: 3.4
Name of Issue: Sediment Transport and Morphold@gdst E. of Pengelih

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Slight

Available information and data
As per DHI report. Other issues are the dumpindretiged material in the vicinity.

Summary of Consultant’s studies
Volumes |, p 20, 46-52 and VIl p 60-78, 90-93

Knowledge after considering the studies

The DHI modelling does not show a clear link betwebe reclamation works and the
sedimentation along the shore E. of Tg. Pengelite odel predicts sedimentation for all
Cases 0, 1 and 2, but the incremental sedimentetioonsidered to be less than the limit of
model reliability.

The GOE notes further that there is an area withemsed sedimentation (0.1 to 0.2 m per
year) in the W section of JPA (in particular in fQaarantine area). The actual sedimentation
found in JPA as a whole could not be explainedigyDHI models.

Technical common ground determined by the GOE

The GOE agrees with the statement of DHI. The GOhér recommends that in case a
decision is made to reconfigure the E boundaryreaD consideration is given to deposition
in the JPA.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 3.5

Name of Issue: Sediment Transport and MorpholdgyP approach

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes VII, p 56

Knowledge after considering the studies
No incremental sedimentation

Technical common ground determined by the GOE
The GOE agrees

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 3.6
Name of Issue: Sediment Transport and MorpholdgyP anchorage

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Slight

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 16 and VII, p 54-59

Knowledge after considering the studies

There is a shift in the location of sediment depasiresulting in a general decrease in
sedimentation in the northern section of betweéraid 0.8 m per year and a general increase
in the southerly section of between 0.2 and 0.4emypear. DHI indicates a slight increase in
the overall sedimentation in the order of 0.03 my@ar of consolidated material.

Technical common ground determined by the GOE

The GOE agrees with the facts.

The GOE concludes that the deposition takes placniarea where the depth is typically
over 25m and therefore the deposition is unlikelgdause serious problems.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary but continued monitorirgcmmnmended.
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No: 3.7
Name of Issue: Sediment Transport and Morphold@grieral Remarks
Area of interest: Pulau Tekong / Tuas View Extensio

The GOE advises that any undesired morphologicaldpments can be reduced by lowering
the peak velocities in the changed situation. Thiparticularly the case for the channels
around PT.

The GOE further notes that there is a continue@damty about the source of fine sediment
that has settled in JPA, which cannot be explainethe model results. In connection with
the same issue, two members of the GOE note tipa¢stion regarding dumping of dredged
material in the area has not been answered.

5 November 2004 65



STRICTLY CONFIDENTIAL

5 November 2004

GOE Final Report

66



STRICTLY CONFIDENTIAL GOE Final Report

1 - 4. Water Quality

This Section addresses changes in a wide rangeromonly used physical, chemical and
biological indicators for water quality.

A hydrological model study was undertaken to asessatchment’s and industrial effluent
inputs, with this study being complemented withdfidata so far as available. Some of these
data were provided by the relevant Government Defsants from both countries.

The water quality studies included the followinggraeters:

Total suspended solids

BOD

Coliform (faecal and total)
Chlorophyll-a

Total-N, NG -N NOs; -N and NH -N
Total-P, PQ-P

Hg, Zn, Cd, Cr, Pb, Cu, Ni

Oil and grease

In addition to this a number of in situ measurermawtre also taken,

Temperature,

salinity (conductivity),
DO,

Secchi depths

pH

This comprehensive water quality study was undertddoth for the West and East Johor

Straits. In the studies it has been attempted #m#ehe impact of TVE and PT from other
developments in the region.
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No: 4.1
Name of Issue: Water Quality / W. Straits

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Slight

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 16-17, 53-61 and VIII, p 131-135, 1629, 259-267, 286-287

Knowledge after considering the studies

All figures quoted below refer to Malaysian waters.

Salinity: the maximum change predicted is 0.2 PSU.

WQ modelling DHI predicts a slight increase in BOD up to 0.8/inthe dissolved oxygen
content (DO) changes vary over the area and showcagase in some places and a decrease
in other places ranging from + 0.07 to — 0.2 mgMialaysian waters.

Eutrophication:DHI predicts an increase of up to 0.15 mg/l faakdN, an increase of up to
0.04 mg/l for P, an increase of up to 0.08mg/lifmrganic N an increase of up to 0.01mg/I
for inorganic P, and an increase of up tagd for Chlorophyll-a.

The Secchi depth will decrease within the W. J@toaits in the order of 0 — 0.2 m (and up to
0.4 m near PTP), and increase in the order of A-n0in the open waters across Tg. Piai and
TVE.

Technical common ground determined by the GOE
The changes are considered to have a slight impact.

Remaining unresolved issues and concerns
Two members of the GOE are of the opinion thatdédinking between the effects of TVE
and PTP has not been carried out properly.

Suggested remedial measures
None deemed necessary.
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No: 4.2
Name of Issue: Water Quality / E. Straits

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, 21-22, 53-61 and VIII, p 136-144,180-2288-285, 286-287

Knowledge after considering the studies

Salinity: DHI predicts a varying increase in salinity up t6 ®SU as a maximum.

WQ modellingWQ modelling DHI predicts a slight decrease in BOD up to Oglrfor case

1 and 0.4 mg/l for case 2. The dissolved oxygeriezar(DO) changes vary over the area and

show an increase in some places and a decreaskenplaces ranging from - 0.1 to + 0.1

mg/l for case 1 and from — 0.1 to + 0.15 for case 2

Eutrophication DHI predicts:

a decrease of up to 0.03 mg/l (case 1) and utbrag/l (case 2) for total N,

a decrease of up to 0.006 mg/l (both case 1 arel)d®er total P,

a decrease of up to 0.03mg/l (case 1) and 0.04(cegk 2) for inorganic N

a decrease of up to 0.005mg/I (case 1) and 0.006(cage 2) for inorganic P, and

a decrease of up to 0.9/ (case 1) and 0.5¢/l (case 2) for Chlorophyll-a, with the

exception of the upper part of the Sg. Johor egtwenere there is a slight increase of < 0.02
g/l (case 1) and 0.05y/l (case 2).

Secchi depth value changesge from a decrease of 0.4 m to an increasapofo 0.05 m

(case 1) and a decrease of 0.3 m to an increa®e3ah (case 2)

Technical common ground determined by the GOE
The GOE agrees on the predictions and considershémeges to be negligible.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary.
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1-5. Water Levels

The water level variations in the Western and Easktraits have been assessed using the
hydrodynamic model and the previous studies unkientdy the two Governments.
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No: 51
Name of Issue: Water Level Changes / W. Straits

Area of interest: Tuas View Extension

Is the issue relevant? No

Significance of impact Negligible

Available information and data
DHI reports (2003 and 2004), DID Report, NUS ref®)rtDelft Hydraulics Report

Summary of Consultant’s studies
Volumes |, p 16, 36

Knowledge after considering the studies
All studies indicate minimal effects of the reclama works on the water levels.
There will be negligible effects only

Technical common ground determined by the GOE

The GOE is of the opinion that water levels are aotissue, except for a small stretch of
coastline between Tg. Piai and the second links T¥gue will be discussed separately under
the heading Ecology / mangrove.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 5.2
Name of Issue: Water level changes / E. Straits

Area of interest: Pulau Tekong

Is the issue relevant? No

Significance of impact Negligible

Available information and data
DHI reports (2003 and 2004), DID Report, NUS ref®)rtDelft Hydraulics Report

Summary of Consultant’s studies
Volumes |, p 21, 36-37

Knowledge after considering the studies
All studies indicate minimal effects of the reclama works on the water levels.
There will be negligible effects only

Technical common ground determined by the GOE
The GOE is of the opinion that water levels arearotssue.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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1-6. Ecology

The results of the water quality and hydrodynamiodei studies were the main input
parameters for the ecological impact assessmamte $ew site specific data on the tolerance
levels of various receptors were available, extensise has been made of data available in
literature.

In the ecological study the impact of the reclaoratvorks on the following parameters were
assessed.

Mangroves

Sea grass

Corals

Mudflats

Aquaculture

Fish and shrimps

Fishing (inclusive small vessels)
Dugongs

The GOE wishes to emphasize that ecological paemhand secondary effects are variable
and prone to uncertainty. Hence all ecological sssent predictions need to be treated with
caution.
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No: 6.1
Name of Issue: Ecology / Mangroves

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Negligible to slight

Available information and data
As per DHI reports (2003 and 2004)

Summary of Consultant’s studies
Volumes |, p 16, 17, 61-63 and IX, p 95-97

Knowledge after considering the studies

DHI predicts:

A slight increase in water levels between Tg. Brad the second link

A slight change in mean water levels in Sg. Putal tne W. Johor Straits
A slight increase of salinity levels in Sg. Pulai

Technical common ground determined by the GOE

As the changes are below the tolerance level ofgnuares, the GOE agrees that there will be
negligible or slight impacts. The GOE takes accairhe fact that the rise in the water levels
between Tg. Piai and the second link will be laygaimpensated for by the sheltering effects
of TVE.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary.
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No: 6.2
Name of Issue: Ecology / Mangroves

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Negligible to slight

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 21, 63-65 and IX, p 97-99

Knowledge after considering the studies

Increased current velocities in Calder Harbour wéluse continued erosion of the foreshore.
The primary cause of mangrove fringe erosion is dwaw deemed to be associated with
vessel wake impact rather than erosion resultiogn fiPT.

For Sg. Belungkor a decrease in current velocity @nsequently increased sedimentation up
to 0.2 m per year is predicted, which may have éortgrm consequences to tidal propagation
in the mangroves

For the E. Johor Straits a change in mean watetdeshange is <0.02 m, which is below the

tolerance level of mangroves.

For Sg. Santi an increase in salinity of 0.3 PS@riedicted, which is below the tolerance

level of mangroves.

Technical common ground determined by the GOE
The GOE is of the opinion that the impacts to bpeeked can be classified to be between
negligible and slightly significant.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary, although a reduction innmeivelocities in Calder harbour will
have a positive effect.
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No: 6.3
Name of Issue: Ecology / Seagrass

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Slight to moderate

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 17, 65-68 and IX, p 135-138

Knowledge after considering the studies

DHI predicts a potential 7-13% decrease in the isessgbeds off Tg. Kupang as a result of
decreased Secchi depths. At the same time, DHtatel (Vol. 1) that it is uncertain that a
larger seagrass area would have been sustainabléodihe conditions prevailing prior to

2001. Due to the lack of data, this can not befieeki

Technical common ground determined by the GOE
All members of the GOE accept that seagrass bemsder an important nursery ground for
marine species.

Remaining unresolved issues and concerns

Two members of the GOE have indicated their resiems about the Secchi depth
predictions, and specifically the delinking betwebe TVE and PTP reclamations in this
respect. They further are of the opinion that sesgyas such is not an endangered species, and
that the ecological value of the beds must be asdreding and nursery grounds for animals.
The potential loss of seagrass area as a resdlVBf must in their opinion also be viewed
against the background of covering large areasafmss by the PTP reclamation.

Suggested remedial measures
None deemed appropriate

5 November 2004 78



STRICTLY CONFIDENTIAL GOE Final Report

No: 6.4
Name of Issue: Ecology / Seagrass

Area of interest: Pulau Tekong

Is the issue relevant? Yes
Significance of impact Slight (from positive togadive)

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 21, 65-68 and IX, p 139-144

Knowledge after considering the studies

DHI indicates that small positive and small negatochanges in the Secchi disc depth are
expected at the seagrass beds off Tg. Surat andopmk. The predicted changes are within
the uncertainty of the assessment and both, pesitid negative.

As far as the seagrass bed near Check Jawa (iafirgwaters) is concerned, a decrease of
6% is the predicted short term result. A sligh#lyger area will be lost from case O to case 2.

Technical common ground determined by the GOE
The findings of DHI are so inconclusive that the ES€annot make a technical quantification
of the impact on the seagrass beds off Tg. SuchifgnKopok if any.

Remaining unresolved issues and concerns

Two of the GOE members are not certain that thecefif the construction of the Tg. Langsat

complex has been properly de-linked when considdahe conditions at the seagrass beds off
Tg. Kopok and at Check Jawa.

Two other members of the GOE expressed their canabout the loss of seagrass in the
Chek Jawa area.

Suggested remedial measures
None deemed necessary
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No: 6.5
Name of Issue: Ecology / Corals

Area of interest: Tuas View Extension

Is the issue relevant? Yes
Significance of impact Slight positive to slighegative

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 17, 68 and IX, 161-162

Knowledge after considering the studies

DHI predicts:

Reduction in salinity of 0.1 to 0.15 PSU

Reduction of suspended sediment concentrationbafo01.0 mg/!l

Reduction of sedimentation of O to 0.004 k@btay

Increase in Chlorophyll-a of 2-5/1.

According to DHI’s literature review, these changmeen together have no clear effect on the
coral community at P. Merambong.

Technical common ground determined by the GOE
The GOE agrees

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 6.6
Name of Issue: Ecology / Corals

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, 22, 68 and IX, p 163

Knowledge after considering the studies

DHI predicts:

No change in salinity

Reduction of suspended sediment concentrationt@simg/|

Increase of sedimentation of 0 to 0.012 Kdtray

Decrease in Chlorophyll-a of O to 0.08/I.

According to DHI's literature review, these changgeen together have a negligible effect on
the coral community at Malang Berendam.

DHI further indicates that the revetment along Payneventually be colonized by coral
species.

Technical common ground determined by the GOE
The GOE agrees

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 6.7
Name of Issue: Ecology / mudflats

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Slight positive

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes I, p 17, 69-70 and IX, p 185

Knowledge after considering the studies

DHI predicts an increase in foreshore tidal rangthe@ mudflat areas in the order of 0.07 m.
This increase in the width of the intertidal mudflzabitat area is regarded as positive.
Furthermore, an increase of up tod@l of Chlorophyll-a in the W. Johor Straits wikive as
an additional food supply to the mudflat commussitie

Technical common ground determined by the GOE
The GOE concurs with the conclusion that a sligittifive impact is predicted.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 6.8
Name of Issue: Ecology / mudflats

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Is the effect significant? Slight to Minor

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 22, 69-70 and IX, p 185-186

Knowledge after considering the studies

DHI predicts that the overlap of mudflat areasnsahB and any negative impact is within the

uncertainties of the assessment. The loss of nudflza due to the reclamation itself is

estimated to be 5% of the total area. This willtlpgabe compensated by development of
mudflats N. of PT. Another loss is possible duettosion along the shoreline as a result of
higher velocities.

Technical common ground determined by the GOE
The GOE concurs

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary. Reduction of velocitiesaildeZ Harbour will have a mitigating
effect.
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No: 6.9
Name of Issue: Ecology / Aquaculture

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 17, 70-72 and IX, p 218-219

Knowledge after considering the studies

DHI predicts:

Reduction in salinity of 0 — 0.2 PSU

Reduction in dissolved oxygen of 0 — 0.5 mg/I

Reduction in suspended sediment concentration-ob dng/!

Increase in Chlorophyll-a of 1 — B/l

in the main aquaculture sites of the W. Johor Strai

The changes are less than the tolerance leveteafptecies raised in the area.

Technical common ground determined by the GOE
The GOE deems the impact to be negligible

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 6.10
Name of Issue: Ecology / Aquaculture

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 22, 70-72 and IX, p 219-220

Knowledge after considering the studies

DHI predicts:

Increase in salinity of 0.2 (case 1) — 0.5 (case)
Decrease/increase in dissolved oxygen of 0 — 0% m
Increase in suspended sediment concentration & the/l
Decrease/Increase in Chlorophyll-a of up to @8

in the main aquaculture sites of the E. Johor Strai

The changes are less than the tolerance levelte aftecies raised in the area.

Technical common ground determined by the GOE
The GOE deems the impact to be negligible

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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No: 6.11
Name of Issue: Ecology / Fish and shrimp

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact For shrimp: cannot be deteed from the study results
— (see technical common ground below)
For fish: negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 18, 72-73 and IX, p 244-245

Knowledge after considering the studies

DHI predicts a reduction of larvae influx as a fesaf reduced flushing in the W. Johor
Straits. Further studies would be required to gbatite effect on adult shrimp population
and the resulting impact on nearshore fishing.

No impact is expected on fishery resources in thdalor Straits.

Technical common ground determined by the GOE

The GOE is of the opinion that the modelling apptoadopted by DHI for the movement of
shrimp larvae is an over-simplification of a compkxo-hydraulic process (or system). The
GOE therefore considers it impossible to arriveadirm conclusion on the impacts of the
reclamation works on shrimp, based on the DHI stsidi

Remaining unresolved issues and concerns
None

Suggested remedial measures
Inconclusive
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No: 6.12
Name of Issue: Ecology / Fish and shrimp

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact For shrimp: cannot be deteed from the study results
— (see technical common ground below)
For fish: negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 22, 72-73 and IX, p 245

Knowledge after considering the studies

DHI predicts an increase of larvae influx as a Itestiincreased flushing in the E. Johor
Straits. Further studies would be required to gbathe effect on adult shrimp population
and the resulting impact on nearshore fishing.

No impact on the wild fishery resources is expected

Technical common ground determined by the GOE

The GOE is of the opinion that the modelling apploadopted by DHI is an over-
simplification of a complex eco-hydraulic processgystem). The GOE therefore considers it
impossible to arrive at a firm conclusion on theauts of the reclamation works on fish and
shrimp.

Remaining unresolved issues and concerns
None

Suggested remedial measures
Inconclusive
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No: 6.13
Name of Issue: Ecology / Fishing

Area of interest: Tuas View Extension

Is the issue relevant? Yes

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 18, 73-74 and IX, p 248

Knowledge after considering the studies
DHI predicts a negligible change or a slight imgment in operating conditions for
nearshore fishermen.

Technical common ground determined by the GOE
The GOE agrees

Remaining unresolved issues and concerns
None

Suggested remedial measures
None
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No: 6.14
Name of Issue: Ecology / Fishing

Area of interest: Pulau Tekong

Is the issue relevant? Yes

Significance of impact Slight to moderate (with aighh degree of
uncertainty)Slight (2 GOE members), Moderate (2 GOE
members) - with a high degree of uncertainty (adjt®e
all)

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 22-23, 73-74 and IX, p 248-259

Knowledge after considering the studies

Fuel cost

The increased currents in Calder Harbour will l¢adncreased fuel costs for nearshore
fishermen operating in the area. DHI have estimitectost per fishing vessel per year.

Gill netting in Calder Harbour

DHI have drawn attention to issues relating to gt entanglement associated with the higher
velocities in Calder Harbour.

Gill netting off Tg. Setapa

Despite fairly extensive investigations, DHI havet lbeen able to establish a clear link
between the identified (small) decrease of curveftcities off Tg. Setapa and catch potential
of nearshore gill net fishing.

Technical common ground determined by the GOE
Gill netting off Tg. Setapa
The GOE concurs with the findings of DHI.

Remaining unresolved issues and concerns

Fuel cost

Two members of the GOE question the basis for thleutation of the increased fuel

consumption by local fishermen and felt that tlyeifes quoted were too low.

Gill netting in Calder Harbour

Two members of the GOE are of the opinion that ¢baclusions drawn by DHI are

premature since they are based on a single test onl

Two members of the GOE are of the opinion thatittygact is broader with respect to socio-
economic aspects and thus more significant thaigabed in the DHI report.

Suggested remedial measures
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A reduction of the velocities in Calder Harbour t®gesigning the E. boundary of Area D
would help to reduce the impact.

Fuel Cost

Compensation as deemed appropriate

Gill netting in Calder Harbour

Expert assistance to redesign fishing nets and eosgtion as deemed appropriate.

Gill netting off Tg. Setapa

None deemed necessary
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No: 6.15
Name of Issue: Ecology / Dugong

Area of interest: Tuas View Extension and Pulauohgk

Is the issue relevant? No

Significance of impact Negligible

Available information and data
As per DHI report

Summary of Consultant’s studies
Volumes |, p 23, 74 and IX, p 262-263

Knowledge after considering the studies
As no significant change in seagrass coverageresudt of the works has been identified, it is
unlikely that there is any direct impact on foodidability for the resident Dugong population

(if any).

Technical common ground determined by the GOE

The GOE are of the view that DHI have done the lmastigation possible in the time
available as to the impacts of the TVE and PT raal#on works. They have established that
the impact on seagrasses originating from the meatimn is very small and this is not likely
to have any incremental impact on the stress lBrethe Dugong population (if any). The
GOE has no reason to question this conclusion eoejpés DHI's assessment.

Remaining unresolved issues and concerns
None

Suggested remedial measures
None deemed necessary
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Attachment 2 Interim Report on Area D

WORKS IN AREA D AT PULAU TEKONG, SINGAPORE

INTERIM REPORT
By

Group of Experts (GOE)

Introduction

In the context of the ITLOS Order of 8" October 2003 concerning
Singapore’s land reclamation in and around the Straits of Johor, the GOE
were required to prepare as soon as possible an interim report on the
subject of infilling works in Area D at Pulau Tekong, in compliance with
paragraph 106, 1(a) (ii) of the Order.

The Interim Report was to state clearly whether the infilling operations in
Area D at Pulau Tekong would prejudice Singapore’s ability to carry out
its commitments under paragraphs 85-87 of the Order of ITLOS, taking
into account paragraph 106, 1 (c) of the Order. It is understood by the
GOE that this report should not address the issue of whether the
boundary of the Area D reclamation should or should not be moved.

In paragraph 87 of the Order Singapore stated that “.....Singapore is
pleased to inform the Tribunal that regarding Area D, no irreversible
action will be taken by Singapore to construct the stone revetment
around Area D pending the completion of the joint study, which should be
completed within a year”.

In a note prepared for the GOE by the Ministry of National Development,

Singapore, entitled ‘Note on Infilling Works in Area D at Pulau Tekong,
March 2004’, Singapore stated the following:

5 November 2004 95



STRICTLY CONFIDENTIAL GOE Final Report

“In the presentation by Singapore during the 10-13 Feb 04 meeting
between Malaysia, Singapore and the GOE, Singapore reiterated that
we would not construct the stone revetment around Area D pending
the completion of the joint study, which should be completed within a
year of the ITLOS Order. The reclamation of the final profile at Area D
was planned to be carried out after the OCS is fully uitilized in 20086.
Singapore also explained that the perimeter sand bund and steel
sheet piles for the OCS and the infilling of the OCS with soft dredged
material and soft clay would not prejudice Singapore’s ability to
implement the commitments referred to in paragraphs 85 to 87 of the
ITLOS Order, as the perimeter bund, steel sheet piles and infill
material were not at the final Area D reclamation profile position and
could be adjusted to accommodate any modifications to the final Area
D profile, if such modification is deemed necessary.”

The GOE has now acquired sufficient information to comment on the
infilling works in Area D at Pulau Tekong. This has included, in particular,
further details of the nature of the material that has been placed during
past and current infilling operations.

Description of Site at Area D

The area within the steel sheet pile (see Appendix 1) is described by
Singapore as a temporary Offshore Containment Site (OCS) and is
receiving ‘soft dredged materials and soft clay from reclamation projects
and non-pollutive land based excavated materials generated from
Singapore’s construction industry’.

Singapore has explained that the OCS is bounded by a perimeter sand
bund with sloping side section, which is built up to 2m below Chart datum
(i.e. about 2m below the lowest water level). Steel sheet piles have been
installed along the perimeter sand bund as an environmental protection
measure to prevent the dispersion of silt into the surrounding waters. The
top of the steel sheet piles is 5m above Chart Datum. The steel sheet
piles are chosen for their durability and effectiveness as a silt barricade.
On the outward-facing slope of the perimeter bund, stones have been
placed to form a temporary scour protection for the perimeter bund.
Appendix 2 shows the perimeter bund construction sequence.

The temporary sheet pile demarcating the OCS is stated by Singapore to

be 150m within the final reclamation profile of Area D. It has been further
explained that:
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() the perimeter sand bund and sheet piles for the OCS are
temporary and do not represent the boundary of the final
reclamation profile;

(i)  the sheet piles will be removed when the OCS is no longer in
operation;

(i)  reclamation will be carried out to the final Area D reclamation
profile, as shown in Appendix 3.

Schedule of Infilling Works in Area D

In a presentation to the GOE on 10th to 13th February 2004, and in the
presence of delegations of Malaysia and Singapore, a description of the
schedule of infilling works in Area D was outlined as illustrated in
Appendix 4. This shows the layout and schedule of infilling work of the
Area D. Under Phase 1, the grey area has already been filled with
dredged material and soft clay up to 2m below Chart Datum. No further
infilling of dredged material or soft clay is envisaged in this area. Under
phase 2, infilling works are currently in progress in the blue area.
Generally, the principle followed is to fill up the inner or northern portion
first and then fill downwards to the southern line of the sheet pile wall, so
as to safeguard navigational access for the hopper barges. Under Phase
3, infilling in the remaining yellow area is currently scheduled to
commence after January 2005. It is envisaged that the capacity of the
OCS in Area D will be fully utilized by 2006.

Concluding Remarks

1 The GOE are satisfied that any modification to the reclamation
north of the termination of the steel sheet pile along the eastern
perimeter would not pose any technical or constructional
difficulties.

2 For the north east section of Area D, where infilling works have
been completed up to 2m below CD (see Grey Shaded area in
Appendix 4), any modification to the final reclamation profile may
require the removal of some infill material, but would be technically
and constructionally feasible.

3 Similarly, for the western section of Area D, where infilling is in

progress (see Blue Shaded area in Appendix 4) the same
considerations would apply as in 2 above.
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4 For the south eastern section of Area D, where infilling is not
scheduled to commence until after January 2005 (see Yellow
Shaded area in Appendix 4), any modifications to the final
reclamation profile would be more straightforward.

5 Given the foregoing points 1 to 4, the GOE are therefore satisfied
that the construction works undertaken to date by Singapore pose
no restrictions on the relocation of the final reclamation profile for
Area D if required.

Prof K D’Angremond
Prof R A Falconer
Prof C A Fleming
Prof J W Kamphuis

Dated: 5™ August 2004
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DRIVING SHEET
PILES - SILT
BARRICADE

| ROCK PLACING -
SLOPE

DIRECT SAND FILLING

| - HOPPER BARGE INSTRUMENTATION
{1 8.0m to 4.0m below CD, STAGE

*| then 2.0m below CD

DIRECT SAND FILLING
- TSHD -
upto 8.0m below CD

SEA BED
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S»

LEGEND

INFILLING IN PROGRESS

INFILLING TO COMMENCE AFTER JAN 2005

PULAU TEKONG

FINAL RECLAMATION PROFILE

STEEL SHEET PILE

PERIMETER SAND BUND

JOHORE

SCALE IN METER

Appendix 4 Sequence of Infilling Works
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Attachment 3 Minutes of GOE Meetings

Group of Experts
Minutes of Meeting 1 (Singapore)
February 10 to 13, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconer f.Retris Fleming and Prof. Bill
Kamphuis

Administrative

Whenever DHI gives information / reports to GO BOE will inform both Governments.

Geometry of P. Tekong

The GOE recommends that test as described in the de&performed. These are:

Case 0: Before start of reclamation,

Case 1: Existing reclamation outline with sheetpil

Case 2: Final designed reclamation outline.
In addition, in order to determine the sensitigt@ thehydro-environmental characteristics
in the region to changes in the geometry of P. igkthe GOE recommends the following
two tests:

Case 3 and 4: Two modifications to the geometrirefa D of Case 2.

The actual geometric changes to be tested are tteteemined by the GOE in consultation
with DHI after preliminary analysis of the results Case 2. The results of these additional
tests will be used to determine the most feasibleses of action, if mitigation measures are
needed.

Hydrology and Pollutant Load
GOE recommends that DHI cut back the modelling dath acquisition of hydrology and
pollutant loads. Pollutant loads to be input fog thain rivers and at all key point sources to

be approved by GOE. Hydrology to be the measuced thydrographs by Malaysia plus any
further data required to be approved by the GOE.

Waves

® In an earlier version of this document two othemlation cases were proposed (one with area Y ladther
with the original Area C). Singapore questionegliieed for these particular simulations, since these not
relevant to the present reclamation geometry, @edtes to the ITLOS order. The GOE agreed te tak these
cases.
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GOE notes that swell and locally generated windegaat the sheetpile wall are small and
that the sheetpile is temporary. Therefore itgitioht the analysis with two models proposed
by DHI is excessive. GOE considers it improbabiat these small waves will affect either
shore erosion of the Malaysian shoreline or man@diky of small craft near PULAREK
Jetty. Nevertheless GOE is prepared to supporiagewstudy in order to eliminate any
concerns about wave action. GOE suggest that Diii'ge modelling be validated against
actual wave measurements at PULAREK and closeeté\ta D sheetpile wall.

The GOE considers ship-generated waves to be aftegrémportance here and should be
carefully analysed.

Navigation Proposal

The proposal is much too broad and the work prapasehe section on ship navigation and
berthing should be significantly reduced. GOE meownds that only fast time simulation of
manoeuvrability of generic (large and small) vessélould be used.

Although GOE believes that differences in navigattmnditions only exist in the immediate
vicinity of P. Tekong, the GOE is prepared to suppofast time simulation study further
upstream to Pasir Gudang to eliminate any conceaimsut effects of the P. Tekong
reclamation on navigation.

That would exclude any further work on the TuasesidGOE notes that vessel-induced
drawdown is not mentioned, which is an importargrédient in calculations of forces on

moored vessels and of shore erosion. Any econompact analysis should be clearly
focused on sailing times and fuel costs for smaditlowners and fishers.

Coastal Structures
GOE recommends that DHI does not carry out an itorgrof coastal structures that could be

damaged by changed conditions. According to th& T§&ction 5.2.3, the two governments
have identified the key structures to be studie®by.

Sediment Transport

The GOE is satisfied with the proposed level obeffn modelling sediment transport. It is
concerned that the proposed Mike 21 MST model dmtsimulate local mass erosion and
requests further clarification on how DHI intendsestimate mass erosion depths.

The GOE also recommends that DHI asses the signifee of sediment released from the
containment area of P. Tekong, Area D, using alél monitoring data.

Water Quality

The GOE is satisfied with the proposed level obefin water quality modelling.
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Ecology

The GOE is satisfied that the proposed ecologipalt@ach is in accordance with the TOR.
However, the ecological modelling studies shoulddstricted to those parameters, which are
deemed by DHI, in consultation with the GOE, to dpeantifiable. In addition the GOE
welcomes any evaluations from DHI, which will rdsuh properly founded qualitative
inferences. The GOE notes that the proposed Ecotadel has not previously been used in
tropical waters and points out that the result$ mgkd to be treated with caution.

Water Level Modelling

The GOE sees this as an integral part of the hythaiic modelling. The GOE deems it
necessary to investigate extreme events for the phE and post-reclamation cases and for
Tekong Case 0 and Case 2 only. The peak dischtogdse main rivers will be provided by
the Government of Malaysia.

Field Survey

GOE finds that the field survey as cited to be Beary, except for the water level and
geodetic measurements for which it would need &rjbistification. The GOE recommends
that additional data are required to determineettuglibility of the bottom sediments in the
Calder channel region. DHI should take this irtoaunt in their revised cost estimates.

General Questions:

The GOE notes that setup costs are included in saotection of the proposal and this leads
to an accumulated setup cost that seems to besxees

It is not clear to the GOE what modelling tools tievernments of Malaysia and Singapore
receive at the end of the day.

The GOE regards the comparisons between the FEM-BIMI as an academic exercise that
should not be part of the hydrodynamic study. BHbuld use whichever model it deems
most appropriate.

The GOE wishes DHI to advise in the inception réeguww they propose to undertake
simulations for Case 0 and Case 2 for high anddediment loads inputs from the rivers.
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Group of Experts
Minutes of Meeting 2 (Johor Bahru)
April 22 to 29, 2004

The meeting at Johor Bahru was not minuted. The ents may be traced

from the official record of the meeting (Appendix 3 and the presentation
made by the GOE to the general meeting (Appendix 2)

5 November 2004 108



STRICTLY CONFIDENTIAL GOE Final Report

Appendix 1

RECORD OF MEETING BETWEEN SENIOR OFFICIALS
FROM MALAYSIA AND SINGAPORE AND THE GROUP OF EXPERT S

CASE CONCERNING LAND RECLAMATION BY SINGAPORE
IN AND AROUND THE STRAITS OF JOHOR
(MALAYSIA v. SINGAPORE)

JOHOR BAHRU, 22 - 25 MARCH 2004

1. The meeting was co-chaired by Puan Hajah Rosnani Ibarahim, the
Liaison Officer and Head of Delegation of Malaysia and Mrs. Cheong Koon
Hean, the Liaison Officer and Head of Delegation of Singapore. The GOE was
led by its Co-Chairs, Professor Kees d’Angremond and Professor Roger
Falconer. The Malaysian delegation list is appended as Annex A and
Singapore’s delegation list as Annex B . The list of members of the Group of
Experts (GOE) and representatives of DHI are appended as Annex C and D

respectively.

2. The meeting discussed matters contained in the dayesf the meeting which is

appended a&nnex E.

Welcoming Remarks by Co-Chairpersons

3. The Malaysian Co-Chairperson welcomed the delegaifoSingapore, the members
of the GOE and representatives from DHI. She lyriitlined the programme of the meeting

and expressed hope for a successful and fruitfelimg

4. The Singapore Co-Chairperson thanked the Malaysian Government for
convening the meeting. She expressed the hope that the meeting could be

concluded within the agreed allotted date.
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Briefing on DHI’s Volume | : Inception Report, Revi sion 1

5. Representatives from DHI briefed the meeting on the Inception Report,
which it had submitted on 15 March 2004. The briefing note is appended as

Annex F .

Clarifications and Amendments to DHI's Volume | : | nception Report,
Revision 1 by Malaysia, Singapore and the GOE

6. The Governments sought clarifications and amendments to the
Inception Report during discussions with DHI. Malaysia’s record of the
Clarifications and Amendments on DHI's Inception Report is appended at
Annex G. Singapore’s record of the Clarifications and Amendments on DHI’'s
Inception Report is appended at Annex H. The GOE presented its comments
on the Inception Report as appended in Annex |, which both Governments
accepted. Copies of Annexes G, H and | were provided to DHI for its

information and DHI took note of the contents therein.

7. The GOE and DHI held technical discussions on tievi-up work pursuant to the GOE’s comments. Daé&ome of these

discussions is appendedAasnex J. A copy ofAnnex Jwas provided to DHI for its follow-up work.

8. The Meeting agreed that Singapore would providerinétion on the pollutant testing of the matericed in Area D to the
GOE for the GOE'’s interim report on the infillingovks of Area D, with a copy to Malaysia and DHI.

Contractual Matters

Letter of Appointment to DHI

9. The Meeting requested DHI to submit a revised Inception Report and
Financial Proposal by 31 March 2004. DHI should highlight in the documents
where changes have been made to DHI's Volume | : Inception Report,

Revision 1.
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10. The Government would then submit their comments on the revised
Inception Report and Financial Proposal to the GOE by 5 April 2004. Copies

of their comments would be given to the other Government at the same time.

11. The GOE would consider all comments received and then prepare a set
of instructions for DHI. The Governments would like to request the GOE to
forward this set of instructions to DHI, with copies to both Governments, by 13
April 2004.

12. The Governments would, by 15 April 2004, issue the Letter of
Appointment to DHI on the basis of the revised Inception Report and Financial

Proposal, subject to the GOE'’s set of instructions.

Third Letter of Provisional Appointment to DHI

13. Pending the issue of the Letter of Appointment to DHI, the Governments
agreed to issue forthwith a third Letter of Provisional Appointment to DHI to

carry out the works set out in Annex K.

14. Should the need arise, the Governments may convene a meeting to

discuss any outstanding issues with regard to the revised Inception Report.

Outstanding Matters

15. The Meeting agreed that the procedure for the design of mitigation
measures will be discussed at the forthcoming meeting scheduled from 8 to 12
May 2004. Both Governments will submit a note on their views to the GOE by
3 May 2004
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Other Related Issues

16. The Meeting expressed its appreciation to the Malaysian authorities for
arranging site visits for the GOE and delegates. A copy of the presentation

materials will be provided to Singapore, the GOE and DHI.

Date and Venue for the Next Meeting

17. The Meeting agreed to schedule its next meeting from 8 to 12 May 2004
in Singapore. The GOE would revert on its organisational requirements for the
meeting. This meeting would discuss, among others, DHI's Note on Ecology
Methods (due on 3 May 2004) and Note on Model Set-up (Calibration and
Validation Report) (due on 6 May 2004).

Closing Remarks

18. The Malaysian Co-Chairperson thanked her Co-Chair and all

participants for their cooperation in making the meeting successful and fruitful.

This Record of Meeting was adopted on 25 March 2004. The Heads of
Delegation of Malaysia, Singapore and the GOE approved the Record of

Meeting by affixing their signatures to this document.

MDM. HAJAH ROSNANI IBARAHIM MRS. CHEONG KOON HEAN
Head of the Malaysian Delegation Head of the Singapore Delegation
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PROFESSOR KEES dANGREMOND PROFESSOR CHRISTOPHER FLEMING
Co-Chair Member
Group of Experts Group of Experts

25 March 2004
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Appendix 2
GOE COMMENTS ON DHI INCEPTION REPORT

GENERAL COMMENTS
GOE wishes to be complement DHI for timely delivefyinception Report
GOE feels that from now on they should be respdm$dr technically managing
project for completion on time and quality standard
GOE feels that a Project Manager should be appbinten both Governments to deal
with contractual matters and liaise with GOE

Chapter 1 - Introduction
GOE accepts responsibility for determining sigrifice of identified impacts, but this
should not preclude DHI from expressing their ekpginion on findings of study

Chapter 2 — Review of Data
GOE notes extensive absence of various data reetzdand feels it essential that
Project Managers ensure that data be made avadabtetter of urgency
GOE recommends that firm decision be made urgemtlglate of May meeting to
assess calibration and validation of DHI
GOE recommends that DHI should submit proposalsieasuring critical shear stress
in Calder Harbour
GOE recommends that DHI need to establish bechstratalder Harbour

Chapter 3 — Study Approach
GOE assumes that DHI will use most recent pre-neateon bathymetry around Pulau
Tekong for Case 0 simulations
GOE concerned that eastern boundary of EJSLM andediled models are too close
to study area and DHI should review these bounkieigtions in consultation with
GOE
GOE wish to clarify that extreme water level preidics excluded from study due to
previous studies by both countries not showingiampact due to reclamation
GOE wish DHI to clarify that MIKE21 does not waverent interaction predictions
GOE would ask DHI to provide confirmation that AD@RI segregate incident from
reflected waves
GOE wishes DHI to clarify how they will establishint probability of current and
wave events for extreme conditions — particularihwsheet pile wall changing to
revetment
Pre- and post- reclamation navigable channels addaiage boundaries will be taken
into consideration for manoeuverability and anamgstudies
GOE wishes DHI to undertake navigation studieshaged manner as agreed at
February meeting between GOE and DHI. Financigb@sal must therefore identify
cost of individual components
GOE seeks clarification from DHI of simulation canehs in last paragraph of
Section 3.4.7 and Section 3.4.8
GOE seeks clarification on following manoeuvresaiin Table 3.2:

Access and departure to Tg. Belungkor via K. Johor
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Inbound and outbound transit to MSE by full conggiimessel and full bulk
carrier
GOE recommends use of model for 450k DWT ballasCOL
GOE recommends omitting VLCC in ballast to and friel8E
GOE seeks revised method statement from DHI toesddssues relating to
indigenous small craft, regional small craft andfearies
GOE recommends that if field observations for tditlgiin region of area D cause
concern about occurrence of sediment plumes frea Brthen simulations be
undertaken to establish plume trajectories
GOE note that Malaysia does not currently haveettiensive pollutant loads
requested by DHI for water quality simulations. Déould work with the relevant
Malaysian authorities to acquire as much data asiple and produce the best
estimate boundary inputs into Straits of Johor
GOE expects DHI to try its best to de-link enviramntal effects of reclamation works
from any other anthropogenic inputs in the region
GOE questions accuracy of Table 3.5 and relevamcartent study
GOE notes model performance criteria cited by Ditl ould wish DHI to attempt
to meet stricter criteria, such as that used agedjues by UK Environment Agency
(Foundation for Water Research Ref FR0374)

Chapter 5 — Bathymetry and Water Levels
GOE recommends that measurement of wake wavesgdassing vessels should not
be jeopardized by early communication with vessels or vessel operators
GOE regards heavy metal detection levels in Tahles5.2 and marine sediments as
high and DHI are requested to review these linutgher

THANK YOU

5 November 2004 115



STRICTLY CONFIDENTIAL GOE Final Report

Group of Experts
Minutes of Meeting 3 (Singapore)
May 7 to 10, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconer (May 8), Prof. Chris Fleming
and Prof. Bill Kamphuis

Minutes 3a — Meeting May 7, 2004
Procedural

1. We note that Singapore and Malaysia are at eabethdtGOE chairing the meetings that
involve GOE.

2. We decide that portions of meetings in which prést@ams are made by Malaysia will be
chaired by Fleming or Falconer and those wheredioge makes a presentation will be
chaired by d’Angremond or Kamphuis,

3. No comments were received on the DHI ecology nate feither Singapore or Malaysia
by 15:00, so we cannot discuss their commentsstithe.

Ecology

4. Malaysia thinks there is much more informationha teports they have provided than is
used by DHI.

5. Tolerance limits tables need to be used careflfiyr example, they do not incorporate
cumulative effects and hence background activity bréng a parameter close to its
tolerance and the reclamation may just push it dwetimit tolerance. Does this
constitute significant impact?

6. Malaysia alleges that part of the ecosystem (matd)fis removed by burial.

7. Is the methodology standard of practice of care€ thihk it is, within a time frame of
less than a decade.

8. DHI needs to determine confidence limits.

9. DHI needs to separate out the effects of the restimms from all other effects.

10.DHI needs to ask for port construction and maimepadredge-dump data (such as for
PTP and Lansat).

11.DHI states that their proposed study cannot progiggntitative results in many instances.
Nevertheless, GOE recommends that the whole prograposed by DHI be accepted.
The technical basis for this recommendation is tivatdata and analysis so purchased will
be necessary in any future studies. Unless theeptémpulse is used to produce the best
database possible, any future studies will neetiatid from a virtually zero information
base.

Navigation

12.We need to instruct DHI clearly with respect toigation.

13.Johor Port Anchorage is considered to be one aagkarow by Malaysia. There is no
longer a distinction between the four functionisis therefore realistic to remove the
northwest corner of the anchorage to make more foomavigation into Calder Harbour.
Widening the anchorage further to the south orraglth the southeast of the anchorage
can easily recover the lost anchorage space.
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14.With respect to vessels shortcutting across theepteArea D, vessels have always been
impeded from sailing through this area before maet@on by keelongs, which were
removed shortly before the reclamation works wémeted.

15. With respect to manoeuvring a tug-assisted tardefgre any simulation takes place, DHI
should first determine any change in tidal windoegulting from the reclamation
activities. GOE must also verify if BMT can modedg-assisted vessel in fast time mode.

16.A 50,000 tdwt tanker and 60,000 tdwt bulk carriemibt handle much differently at very
slow mooring speeds. We should model the worst oathe two — not both.

Mitigative Measures

17.Cases 3 and 4 are sensitivity tests and not mitgyateasures. These results will be used
in the design mitigation, should any be needed.

18.1n its final report, GOE determines significanceaaol impacts identified by DHI and
recommends possible approaches to mitigation ileege

19. Structural mitigative measures on Singapore’s gitlebe designed by Singapore.

20. Structural mitigative measures on Malaysia’s sidedesigned by Malaysia, but since
Singapore is paying for the mitigations, the desigeed to be approved by Singapore.

Minutes 3b — Meeting May 8, 2004
Procedural

21. Delivery of Progress Report No. 2 required on Frid June at the latest to satisfy
meeting schedule on Monday June.(p9)

Technical

22.Bathymetry (p10). Clarification required on how aflithe different survey charts are cross
referenced.

23.Maps look strange with respect to Admiralty Chagtgarding the flooded area (above
+2). See for example Sungai Sangi on p11.

24.Incorrect title to Table 3.3 on p14.

25.0n p19 section ‘Salinity and Suspended Solidsestaints made regarding temperature
and salinity made without reference. Concerns aBbugffects. All such statements with
require substantiations.

26.0n p30 ' para explanation required as to how the adjustsrenat made with respect to
mean sea level, given to 4 significant figures.oAdee tables 4.3 and 4.4.

27.Section 4.4, p32 and Table 4.5. Variation in Magigmumber is not consistent with
physical sense. Do not agree with statement abaghér accuracy requirements’
requiring an artificial calibration of this factdgvaluation of k values based on Table 4.5
shows frictionincreasingin the deepest water. Reason seems to be cadibrtatreplicate
high land boundary flows and lower mid-channel féow area of constriction — see
figures from p52 onwards.

28.Question the use of Smargorinski formulation (s&2 gnd p34) which is equivalent to
using a constant eddy viscosity and is not likelpitoperly simulate large scale eddy
formations. Our experience is that in these nacbannels, such as Calder Harbour there
are gradients in both velocity and depth resulimgradients in the eddy viscosity — an
important mechanism for vorticity generation. Wéidbe that simulations using other
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formulations would be more effective and we questidy the kappa/epsilom model
cannot be used. GOE suggest that a simulationsung &kappa/epsilom model to compare
to Cs=0.35 assumption. GOE are most concerned g@oopérly reproducing eddy
formations, particularly to east of Tg. Pengelid @acommend collecting an ADCP
transect in that area.

29.P45, Table 6.3 — units column 3 and 5 should be.cm/

30.P47, Figure 6.6 shows poor correlation at neays tideught to be on the edge of an eddy.
Also current speeds at springs to not correlath ngro values. This reinforces view that
this is not a good representation of the eddy amaparison with a different eddy
viscosity simulation.

31.P50, Figure 6.11. Scale on x-axis appears to lerect. Also why has transect T3 not
been used.

32.P52 et seq. Require x-y plot of measured and preiicurrents across line of the transect
— see Figures 6.12 to 6.16.

33.P59 — Figure 7.3 overestimation of maximum curreotsexplained.

34.P60 — Figure 7.4 many gross discrepancies in hotieist magnitude and directions. Also
last two sentences of section 7.2 are questioraatidhere are concerns as to whether
there will be any improvement on the basis of #iatively poor correlation shown in
Figures 7.5 through to 7.7.

35.Chapter 8 in general is premature as we do haulyactlibrated model. However, there
is a need to elaborate on the way in which residiltee modelling are to be presented. The
concept of showing maxima that are not linked nmetiis not considered to be useful with
respect to appreciating all of the impacts. Furtieee there appear to be considerable
inconsistencies between the difference plots ptedahat need further explanation. It
would also be most useful to present the resulsmimation form showing all time steps
through a spring and neap tidal cycle. The GOEestthat DHI submit a description of
the complete suite of output representations tigt intend to use in their final report

36.Chapter 9, p73 states that the required performaritegia have been met or exceeded.
The GOE do not think this has been demonstratedl cases.

37.Appendix B. The legends to the figures are illegibl

Minutes 3c — Meeting May 10, 2004
Procedural

38. GOE decides that in the interest of being ableotaplete the project on time, it cannot be
expected to consider further evidence that is degjaately documented.

39. GOE decides to communicate this informally to k&ittes this evening.

40. GOE requests the information regarding the testitesn the material deposited in Area
D.

41.In DHI’s response to “Instructions to DHI by GOHlated April 17, 2004, DHI has raised
the issue of data outstanding from Malaysia. TREGequests that this data be provided
as soon as possible.
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Group of Experts
Minutes of Meeting 4 (London)
Jun 7, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconerf.Retiris Fleming and Prof. Bill
Kamphuis

Procedural

1. It was agreed by the GOE that future meetings wtierésovernments were present
should generally be timetabled to finish at 4:30fwlpwed by meetings between the
GOE representatives and their respective Goverrsrigarh 5:00pm to 7:00pm, and with
the GOE having a private /working dinner from 7:80pnwards.

2. It was felt that the arrangements for the last mgetwhereby the GOE members stayed at
the same hotel, were efficient and productive. B&E would therefore wish to continue
with this practice.

3. The proposed schedule for the July meeting in Copgen is attached in Appendix 1. The
GOE understands that the meeting will include e Government Leaders and 6
additional members from each country.

Mitigating Measures

4. The GOE considered the comments from both Govertsweith regard to the Draft
Recommendations for Mitigating Measures. The versicculated in Appendix H4 of the
Record of Discussion of the Third Meeting diffeligtstly from that agreed by the GOE
representatives (Kd’A and RAF) and the Governmenti2th May 2004 and the version
agreed on that date is now accepted by the GORedal version of Recommendations
for Mitigating Measures, see Appendix 2.

DHI Draft Progress Report 2

5. The GOE were satisfied that the water levels anegdly being well predicted.

6. The GOE is concerned about the level of accuradfi@model in predicting the current
speed and direction at several key calibration\amidication sites, as shown in Figures
5.10 to 5.25. The GOE appreciates the difficulilesomparing simulated currents with
previously measured data, but is not in agreeméht®HI’'s observation on page 41 that
“comparisons show a reasonably close match antisfasdory agreement”. The GOE
expects these comparisons to be much improved Whimave had the opportunity of
comparing their simulations against their own measgulata - to be reported in Progress
Report 3.

7. The GOE notes that many of the instructions in AnR2 to the Record of the Third
Meeting have been met; however, the GOE also nbés number of key issues have
not been addressed by DHI. The GOE is concerneggtsiponing discussions of these
items may endanger implementation of correctivesuess in the final stages of the
study.

8. The GOE is concerned that reference to the nexgress Report, due on 2nd July, only
refers to “set-up, calibration and validation of tdtetailed TVE and PT hydrodynamic
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models including preliminary impact assessmentltestom the detailed hydrodynamic
models”. The GOE notes from the Time ScheduleRnogress per 3rd June 2004 that the
following will have been completed, or near comiplet by the date of the next meeting
of the GOE on 8th and 9th July 2004:
a) Navigation simulations
b) Morphology simulations
c) Wave simulations
d) WQ/EU simulations

9. The GOE therefore expects the Progress Reportra2aad July 2004 to include details on
the above topics. The GOE also expects to recedfe [Einal Reports on:
a) Field Survey
b) Model Set-up and Calibration
c) Critical Shear Stress Testing.

10.The GOE assumes that the comparisons between théir2s grid predictions (as cited on
page 23 of the Inception Report Revision 2) anddDBEP transects in the Calder
Harbour region will be completed in time for the@ress Report due on 2nd July 2004,
enabling the GOE to have time to consider the goméitions for the sensitivity test
studies, i.e. Cases 3 and 4.

11.The GOE considered the comments from the Goverrsradriflalaysia and Singapore and
these comments are summarised in Appendix 3 (teatteed here). The GOE also added
some specific comments to this table. The compitef specific comments is being sent
to DHI.

Area D and Related Data

12.The GOE received details of the sampling of Arefadin Singapore just prior to their
meeting. The GOE notes that the samples provideavehin the tolerable limits, but is
concerned about the limited data available for Abedhe preliminary view of the GOE
is that further in-situ sampling data are desirald the GOE intends to discuss this
further through correspondence. Once the discuss$iane been finalised the GOE will
advise the Governments of their recommendation.

13.The GOE notes that “Malaysia agreed to providermftion to DHI [on] capital dredging
and spoils disposal”. So far as the GOE is awheséd data have not yet been provided.
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Appendix 1
Draft Proposed Timetable for July Meeting in Copenlagen

Wed 7th July:
Afternoon arrival
Evening — separate meeting between GOE represargatnd respective governments

Thurs 8th July
09:00 — 10:00 Presentation by DHI to GOE and Gawexmt representatives
10:00 — 12:00 Discussion of written comments frasthbGovernments
12:00 — 13:00 Lunch
13:00 — 16:00 Meeting of GOE
16:00 — 17:00 Meeting of GOE and DHI
17:30 — 19:30 Debriefing meeting between GOE repnedives and respective
governments
20:00 — late  Private/Working dinner of GOE

Friday 9th July
09:00 — 11:00 Meeting of GOE and DHI
11:00 — 12:30 Meeting of GOE
12:30 — 13:30 Lunch
13:30 — 14:30 Reporting of GOE to Governments
14:30 — 17:30 Spare time for outstanding mattergdasideration by GOE
17:30 — 18:30 Debriefing meeting between GOE regmadives and respective
Governments — if necessary
19:30 — late  Informal Dinner

Saturday 10th July
Departure
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Appendix 2
Recommendations for Mitigating Measures

The GOE'’s responsibility for determining the sigraince of identified impacts does not
preclude the consultant, DHI, from expressing th&pert opinion on findings of the study.

In this context DHI have responsibility for providj: detailed descriptions of the impacts of
the various reclamation works, and suggestionsiethods that might lead to mitigating any
adverse effects in consultation with the GOE.

In its final report the GOE will determine the sfigance of any impacts identified by DHI
and the GOE will recommend possible approachesttgation if deemed appropriate. Any
detailed discussion and study on mitigative measwik only come about after the GOE has
reviewed the relevant information and concluded there has been a significant impact that
is attributable to the land reclamation works.

It should be noted that Cases 3 and 4 are sengitdsts to be carried out as part of DHI's
present study and are not mitigative measures.eTiessilts may be used to assist in the
design of mitigative measures should any be deeraedssary.

Structural mitigative measures on Singapore’s witldbe designed by Singapore. Malaysia
will be informed of and will have the opportunity give its comments on Singapore’s
proposals for the design of such measures to the, @@ wishes.

Structural mitigative measures on Malaysia’'s sidéhe designed by Malaysia. Singapore
will be informed of and will have the opportunity give its comments on Malaysia’s
proposals for the design of such measures to the, @@ wishes.

Any mitigative measures will be reviewed by the GfoEsuitability and effectiveness in

addressing the impact (including whether they asg-effective). The measures and the
GOEFE'’s findings and assessments of these measutdsevpresented to both governments.
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Group of Experts
Minutes of Meeting 5 (Copenhagen)
Jul 7 to 10, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconerf.Retiris Fleming and Prof. Bill
Kamphuis

Procedural

1. It was agreed by the GOE that a standard form&tbweikent to the delegations of
Malaysia and Singapore for their future commentstditate the processing.

2. Delegations from Malaysia and Singapore were ptaegbopenhagen during the meeting
of the GOE. Time was set aside for bilateral megstinetween the GOE members and the
respective delegations. A brief plenary meetinktolace, in which the GOE explained
the progress and the most important conclusions.

DHI Draft Progress Report 3

3. The work of the GOE and of the two government datiegs that were present in
Singapore took place under extreme pressure oftiesause the report by DHI was
received late.

4. The GOE notes that many of the issues raised wqare meetings have been addressed,
be it sometimes only provisionally. However, the E5@lso notes that a number of key
issues have been deferred by DHI to future repdrs. GOE remains concerned that
postponing discussions of these items may endamgpdementation of corrective
measures in the final stages of the study. Instmostgiven in this respect have not been
met by DHI. The GOE stresses once again that Dbllilshexpedite finalizing reports on
sections of the work that have been completed.

5. It appears that there is uncertainty between Didlthe two countries about the data
requested, the data provided, and the data s8Bing. DHI agreed to include a full
overview of this subject in progress report no. 4.

6. The GOE discussed the calibration and validatiothefmodel in great depth. Although
some questions are still to be answered by DHIGOE is of the opinion that the present
model results can not be improved significantlyegithe lack of field data and the
complexity of the area under consideration.

7. The GOE also had a long discussion with DHI abbetwave observations. It was
concluded that continuation of the measurementddyaobably not lead to better results.
The envisaged hindcasting proves to be not feadiidéead, DHI will perform an
engineering approach on the basis of the few ddtacted in June 2004.

8. During the meeting recommendations were made tentisgre-survey Calder Harbour
and an area in the mouth of K. Johor. Introductibbetter bathymetric data will
hopefully improve the quality of the 25m grid moaeth respect to the eddy SE of Tg.
Pengelih. Timely completion of this re-survey isasial for a timely delivery of the
hydrodynamic effects of cases 1 and 2.

9. The GOE considered the comments from the Goverrsredritlalaysia and Singapore and
discussed these comments along with their own fesnaith the staff of DHI. Due to the
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earlier mentioned lack of time, the GOE was onligab finalize the list of comments
with the response of DHI a week after the end efrtieeting. The comments are
summarised in Appendix 1, and are being sent ttwbegovernments and DHI.

Area D and Related Data

10.The GOE received data on the cross section ofitaégrofile of Area D, with an
indication of the position of the final revetmeatative to the international border. With
these data, the layout of case 2 is now fixed.

11.DHI indicated that it will provide results on thediment release from Area D on July
16th. With these data, the GOE will be able tolfasits report on Area D.

12.The GOE took note of an EIA report that indicateel fibocation of a dumping ground for
spoil dredged at Tg. Langsat. Still no data arélavie on the quantities and the nature of
the spoil from Tg. Langsat.

August meeting
The GOE decided provisionally to extend its Augustting to take place from 4 to 6 August
(inclusive). The location will probably be Copenkagin order to discuss model results and

subsequent work with DHI staff. Details are to btablished on the basis of the updated DHI
schedule.
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Group of Experts
Minutes of Meeting 6 (Amsterdam)
Aug 5 and 6, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconerf.Retiris Fleming and Prof Bill
Kamphuis (via telephone)

Final Report on Area D

1. The GOE has finalised its report on Area D and Pteiing will, on behalf of the GOE,
pass the report to the two governments for trarsongdo ITLOS. If either government
wishes to comment on this report to ITLOS then theyreminded that they may do so, as
stated in the Terms of Reference.

DHI Draft Progress Report 4

2. The GOE are concerned that so many important idsases been delayed to the final
report, particularly with regard to navigation, mbology and ecology.

3. The GOE are also concerned about the absence ofifipch statements and the lack of
confidence limits associated with many of the maatetictions in the DHI reports to-
date.

4. The GOE have recently received (4th August) a ngesfam DHI indicating that the
inclusion of a list of data in Progress Report Blavas impossible due to a resource
problem within DHI. DHI proposes to include thstlin the Field Report; however, they
have also confirmed to the GOE that most of tha da¢ now available, including data on
Tg. Bin and on dredging and disposal for PTP, Tandsat and Tg. Belungkor.

5. The GOE considered the comments from the Goverrsredritlalaysia and Singapore and
discussed these comments along with their own flesndihe integrated comments are
summarised in a separate Appendix, and are bemge®HI for their comments and
copied to the two governments.

September Meeting

6. The GOE discussed the programme for the Septeméetimy and have prepared a draft
timetable for the meeting — see Appendix 1. Itlesn assumed by the GOE that this
meeting will be held in Putrajaya, but Malaysi&iisdly asked to confirm arrangements
for this meeting at their earliest convenience.

GOE Final Report

7. The GOE discussed the format of its final repod &nvas agreed that the report should
be concise and clear. With these objectives in rtinés agreed that the report would
consist of an Executive Summary and a series ofreay sheets, based on the Terms of
Reference for the GOE, as received on 17th Dece@#8. The GOE have finalised the
template of their summary sheets and a copy istethin Appendix 2. A sheet will be
completed for each key issue and for both the Plékong and Tuas View Extension
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reclamation works. The key issues to be addresseds cited in the Terms of Reference
and as stated in Paragraphs 2 and 10 of the Statei€laim of Malaysia.

Tg. Langsat Jetty

8. DHI have advised that the jetty at Tg. Langsatdrdg been designed for a 30,000 DWT
and that the navigable depth is 11.7m. The clegasdard vessel in BMT’s library is a
17,000 DWT Bulk Carrier with a 9.4m draught. The E5faa agreed to request DHI to
carry out Fast Time simulations using the 60,000TDBVIk Carrier as originally
proposed, but partially laden to keep within thaikable navigable depth. The GOE
believes that comparative pre- and post-reclamatbmaitions can be analysed in this
way. The GOE will check on this option with DHI.
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Appendix 1
Draft Timetable for September Meeting in Malaysia

Wed Sep 1:
Afternoon arrival
Evening — Meeting of GOE

Thu Sep 2:
09:00 — 09:15 Welcoming and opening remarks
09:15 — 10:30 Presentation by DHI on Final Report
10:30 — 11:00 Break
11:00 — 12:30 Question session by both Governneridd|
12:30 — 14:00 Lunch
14:00 — 17:00 Meeting of GOE
17:00 — 18:00 Meeting of GOE and DHI
18:00 — 19:30 GOE Meeting to complete comments
20:00 — late  Private/Working dinner of GOE

Fri Sep 3:
09:00 — 10:00 Meeting of GOE with respective goweents
10:00 - 12:00 Meeting of DHI with Governments an@E— DHI to give preliminary
responses to comments (break 10:45 — 11:15)
12:00 — 13:30 Lunch
13:30 — 17:30 Meeting of GOE — DHI to be on stapd b
17:30 — 19:30 Debriefing meeting between GOE regmadives and respective
Governments — if necessary
20:00 — late  Dinner

Sat Sep 4:
08:00 — 10:00 Meeting of GOE
10:00 — 12:30 Presentation and discussion by GQIE @dvernments (break 10:45 —
11:15) — DHI on standby
12:30 — 14:00 Lunch
14:00 — 16:00 Continuation of above meeting - DHIlstandby
16:00 — 17:00 Record of meeting and official clesur
17:00 Departure of GOE
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Appendix 2
GOE Template Form for Final Reportl
No:

Name of Issue:

Area of interest: Pulau Tekong / Tuas View Extensio
Is the issue relevant? Yes / no
Is the effect significant? Yes/ no

Available information and data

Summary of Consultant’s studies

Knowledge after considering the studies

Technical common ground determined by the GOE

Remaining unresolved issues and concerns

Suggested remedial measures

Note: This template form has been reduced to oge parein for convenience.
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Scope of work for the GOE final report

Based on an electronic version of the various T@Reived on 17 December 2003, the GOE
will use a standard form for each of the issughénTOR and summarized herein

The technical issues that are to be addresseeB@E are as stated in Paragraphs 2 and 10
of the Statement of Claim of Malaysia, dated 4 A@93, and are grouped into seven main
categories to be studied in greater detail by tbesGltant, namely:

[ Hydrodynamics

i Ship Navigation and Berthing

iii Sediment Transport and Morphology

v Water Quality

% Water Level Changes
Vi Ecology
Vii Other concerns referred to in the Statemer@€lafm.

The key issues associated with each of the abdegades are described in more detail in
paragraphs 5.2.1-5.2.6 of the Terms of Referentieeo€onsultant (at Annex 1).

The ultimate task of the GOE is to submit a simglgort, which will include the Consultant’s
report, to the Governments of Malaysia and Singapeithin one week from the submission
of the Final Report by the Consultant. For eactheftechnical issues identified in Paragraph
4 above, the report will contain the following item

Assessment of its relevance and significance veisipect to the effects of Singapore’s land
reclamation at Pulau Tekong and Tuas View ExtensioMalaysia.

Review of available information and data.

Report on the Consultant’s detailed studies andianlger studies carried out for the GOE to
reach its conclusions, describing the parameterhéostudies, who did the studies, modeling
methodology, and a listing of additional data acegiifor these studies.

Review of the knowledge after considering the stadi

A clear description of technical common ground deteed by the GOE.

A clear description of remaining unresolved issaled concerns.

A proposal on the measures to deal with any ad\effeets, as appropriate.

The GOE report will be accompanied by an execwtiv@mary, specifically written to be
understood by readers without a technical backgtoudror each issue, the executive
summary will highlight its important aspects, whiadrts of the issue have been resolved, and
what remains unresolved.
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Details of the points of concern as in TOR of Congtant:

Malaysia’s concerns can be addressed by groupagiht studies into seven main
categories, namely:

* Hydrodynamics;

« Ship Navigation and Berthing;

» Sediment transport and morphology;

» Water quality;

» Water level changes;

* Ecology; and

* Other concerns referred to in the Statement ainCl

The key issues associated with each of the abdegades are described in more detalil
below.

Hydrodynamics

The Consultant is required to evaluate the hydradyin effects of the land reclamation, in
particular at but not limited to, the following kaiions (see Figure 4 for location plan):

Eastern Sector

. Sungai Johor: Upper reaches to the mouth of &ulahor;

. Mouth of Sungai Johor to Tanjung Pengelih;

. Nenas Channel;

. Kuala Johor navigation channel between Pulau figlknd Changi;

. Pengerang; and

. Other locations to be jointly identified by Makig and Singapore as proposed by the

Consultant and the GOE.

Western Sector

. Tanjung Piai;

. Sungai Pulai estuary;

. Pulau Merambong;

. Tanjung Kupang and Gelang Patabh;

. Entrance to West Johor Straits;

. Approach to Port of Tanjung Pelepas; and

5 November 2004 130



STRICTLY CONFIDENTIAL GOE Final Report

. Other locations to be jointly identified by Mg&a and Singapore as proposed by the
Consultant and the GOE.

Ship Navigation and Berthing

The Consultant is required to study the impachefland reclamation on the following
navigational activities:

. Vessels passing through or crossing the shipgiamnels at Calder Harbour;
. Vessels berthing at PULAREK Naval Jetty; and

Maritime traffic movements in the approach navigiaél channels into the Ports of Pasir
Gudang, Johor Bahru and Tanjung Pelepas and fesitis indicated in the red boxes in
Figure 5.1 and Figure 5.2, as well as manoeuvétghikerthing and unberthing and traffic
safety, if any, at these facilities as comparet¢osituation before the start of the land
reclamation. The approach navigational channebetstudied are as shown in the shaded
areas on the maps in Figure 5.1 and Figure 5.2.

The assessment should take into account the clsahgdrodynamic conditions.
Sediment transport and morphology

Based on the available information, the study aceasist of tidal and shipping channels,
partly bordered on Malaysian and Singapore sidasdygrove coasts and aquaculture
facilities. The seabed and coastline is charaedrby a mixture of clay, silt and sand, with
numerous rocky outcrops.

Prior to the actual studies, assessments shouithlde to provide an understanding of the
TOPT situation for the Pulau Tekong land reclanmatiad the TOTVE situation for the TVE
land reclamation with respect to:

. the stability of the channels and coastlineersvdd from past and recent hydrographic
charts and other relevant data (to be provided bialyia & Singapore);

. the best possible representation of the coastlimd seabed bottom characteristic and
properties, based on seismic data, bore log dataeabed and coastline sediment analysis;

. geological constraints, e.g. rocky outcrops,-sutface stiff clay or other layers that
are susceptible to different rates of erosion; and

. the effects of waves, taking into consideratgtual recorded wave measurements in
the areas of interest.

The Consultant is required to address the follovkieg issues in the sediment transport and
morphology study in all the affected areas. Thagynmclude the following activities:

. Establishing the rate of morphological changes@lthe coasts and on the seabed in

the following areas before and after the land real@on and to identify the key factors
influencing the morphological changes:
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from Tanjung Pengelih to Kampung Lanjut and Pasindg,;

from Tanjung Pengelih to Kampung Jawa;

around Nenas Channel;

around Tanjung Piai, the approach to the Port ofury Pelepas, Sungai Pulai estuary,
Tanjung Kupang and Gelang Patah; and

the entrance to the West Johor Straits and Pulaarleong.

. Studying whether there are any adverse effediseoland reclamation at Pulau
Tekong (including the possible effects of wave ahigp wake reflection off the sheet pile at
Pulau Tekong Area D (if any)) and at TVE, on theddme and continuing background
pattern of morphological change, with regard tofthiewing:

whether there are any erosion effects in the cHdror@ing PULAREK Naval jetty and
Tanjung Pengelih jetty due to changes in the flattgon;

whether these hydrodynamic changes or the dirfloeimce of these hydrodynamic changes
in the flow pattern will have an adverse effectlom stability of the coastline and the stability
of PULAREK Naval Jetty. The study should take inbmsideration aspects such as the local
soil conditions and the jetty structure;

whether there are any siltation effects at Nenaan@aél;

d) as far as possible, an assessment of relatgetéom impacts, such as long-term bed
erosion and siltation patterns, long-term shoreleéeession, residual currents and shear
stresses, river sediment spreading and sedimertipsit

e) the time-scale on which any changes will ocaod whether they will develop into a new
equilibrium condition.

Water Quality

The main issues regarding water quality involvengjes in parameters such as salinity,
salinity gradients, turbidity, suspended solidssdived oxygen, heavy metals and nutrient
levels in the Johor Straits and the Sungai JohdrSamgai Pulai estuaries and in the
surrounding seas and estuaries. In addition, aflifte significant discharges from both
Malaysia and Singapore must be agreed on and iy both parties. Furthermore, the
Consultant shall also evaluate the water qualitg l@am the Joint Seawater Monitoring
Programme for the Straits of Johor between theddatiEnvironment Agency, Singapore
(NEA) and the Department of Environment, Malay&dE), under the auspices of the
Malaysia-Singapore Joint Committee on the Enviromni®SJCE).

In particular, the Consultant is required to adslithe following key issues in the Water
Quality study:

. Establish the water quality of the Straits of doprior to the land reclamation by
analyzing the data to be provided by both Malagsid Singapore;
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. As far as possible, identify trends over timehia water quality condition from
significant discharge points vis-a-vis the effegftéhe concurrent Pulau Tekong and TVE land
reclamation;

. Establish the effects of the Pulau Tekong and Tarfe reclamation on parameters
such as salinities, salinity gradients, nutriemis dissolved oxygen; and

. Establish the changes in the flushing charadiesisf the flow, due to the
hydrodynamics of the Pulau Tekong and TVE landameltion, the resultant effects on the
retention of pollutants, and consequently theie@ on dissolved oxygen and nutrient levels.

The Consultant, after discussion with the GOE,|ssthblish a list of possible physical,
chemical and biological parameters to be modeHed|ysed and monitored.

The Consultant, or its appointed agent, shall camtybenthic measurements to check for
particle size distribution, heavy metals and orgauallutants in the benthic environment.

Water Level Changes

One of the effects to be investigated is whetheddhd reclamation will result in significant
changes in water levels and the tidal range iddth®r Straits and in the Sungai Johor and
Sungai Pulai estuaries. The following should beistit

. the magnitude of changes in water level, the &g, the tidal range, and tidal prism;

. effects of the water level changes and phaserafe outflows from the main rivers,
such as Sungai Johor and Sungai Tebrau and Sualgai#er various flow conditions
including the 100-year flood flow).

Ecology

As far as possible, the Consultant shall assesthehehanges in hydrodynamics, water
quality and morphology (which are directly attribte to the land reclamation) have
secondary effects on the ecology.

The Consultant shall, in its First Progress Re@asess the practicability of studying, in a
guantifiable manner and within the timeframe of shedies, whether there are significant
impacts on the following environmental receptorsohtare directly attributable to the land
reclamation.

Marine Ecology
Key marine ecological resources and habitatsi{eathic habitats, coral deposits,
zooplankton, phyto-plankton, algae, sea grassg®iy, bivalves and dugongs).
Mangrove flora and fauna (herpetofauna, birds, matam@nd invertebrates).

(ii) Fishing Community
Livelihood of fishermen and fishing activities.
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For those receptors for which such a study has assessed to be practicable, the Consultant
shall, in the First Progress Report, provide a wdtlogy and cost estimate for conducting
such a study. If the methodology and cost areabée to the Governments, the Consultant
will be instructed to proceed with the study.
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Group of Experts
Minutes of Meeting 1 (Singapore)
August 18 and 19, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconerf.Retiris Fleming and Prof. Bill
Kamphuis

1. GOE task Description

The GOE discussed its tasks in the forthcoming wee&cessary to complete their TOR and
determined them to be:

GOE assesses and approves the work of DHI.

GOE identifies areas of technical common groundwarésolved issues.
GOE determines the significance of any impactsadiered in the DHI study.
GOE proposes general principles and approachegitgation.

Detailed design of mitigation measures can onlypased on considerable additional work,
which must necessarily be performed after the G&tont has been completed. Design of
any mitigation measures will be done according ppéndix 2 of the GOE meeting of 4 to 7
June 2004, which was formulated in consultatiomibth governments.

2. Determination of Sensitivity Tests

On the basis of information provided by DHI to daBOE confirms that both sensitivity tests
should address the P. Tekong Reclamation.

GOE regrets that it has to decide on sensitivigtstavithout having results for navigation,
morphological, water quality and ecological impassessment studies.

GOE considered a wide range of possible alternatresitivity tests for the P. Tekong area.
Among these were:

Increasing the depth in Calder Harbour to reducesati velocities.
Reducing eddy formation by current-deflecting walls
Redesigning the Changi Finger to reduce currectdhtions in the Kuala Johor.

Increasing the depth between P. Ubin and P. Tekawhil to influence distribution
of flow between the two branches.

GOE recognises that the hydrodynamics around Poriggkonsist of complex interactions
between the flows through several inter-connecteanoels. Any changes to one of the
channels will affect the flow through the othewfter extensive discussion, GOE considers
that the most important apparent potential impaatsthis time are related to the
hydrodynamics of Calder Harbour and adjacent waténsthat connection, GOE notes that
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the east shore of Area D (west shore of Calder ¢lajbhas not been designed to be
hydraulically efficient, resulting in constrictiaf the Calder Harbour channel and an increase
in current velocities in the region. Also GOE reothat the separation of flow into the Calder
and Johor channels has not been optimised.

To this end, GOE has defined the following two #@ngy tests.
Case 3

In order to understand the sensitivity of the hylyreamic characteristics to a change
in the shape of the eastern boundary of Area D, @@iposes to streamline the
Calder Harbour flow channel, as indicated in Figlife The change to the Area D
geometry needs to be substantial in order to déterrthe sensitivity of the flow
conditions around the whole island to such a change

Case 4

In order to understand the sensitivity of the hyiyramic characteristics to a change
in the shape of the southerly point of the reclammatGOE proposes to add a tail to
the reclamation in the southwesterly directionjraicated in Figure 2 to direct the

flow from and into the channels on either side of €&ong.

GOE stresses that these two sensitivity simulatiares scientific in nature. They are
performed to add to the understanding of the bagicodynamics around the island.

GOE further stresses that if mitigating measuresukhprove to be necessary in the end,
much additional work will be required to investigapotential solutions identified by the
GOE. Such additional work would necessarily follthe publication of the GOE final report
(see Minute 1).

3. Delivery of Draft Final Report

GOE wants to make firm arrangements with DHI tlegtytreceive the draft final report on
Aug 30 by 09:00 Malaysia/Singapore time. Latervégy will jeopardise any reasonable
review by the GOE within the proposed schedulénefSeptember meetings.

4. Joint Comments - Preliminary Draft Final Report Volume llI

GOE collated and discussed the comments receioed falaysia, Singapore and individual
GOE members and prepared them for submission ta DHile document may be found in
Appendix 1, which is attached as a separate WORIDrdent.

5. Joint Comments - Draft Progress Report 4

GOE reviewed the DHI responses to this set of joorhments. GOE'’s final comments are
found in Appendix 2.

GOE noted that the responses of DHI had not beahteethe two Governments. These
responses are therefore attached as a separate \W@Rent.

® The shape is related to Case 4.
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6. GOE Schedule

GOE considered the possible scenarios for scheglthie remainder of its tasks. In the light
of uncertainties in the dates and completenesBeofuture reports from DHI, GOE proposes
that the schedule be kept fluid and be made upesvork progresses. Firmly scheduled so
far are a GOE meeting with the two governments@Hd in Kuala Lumpur on Sep 2-4, and
the GOE meeting in Portugal on 25-29 Septembereiginbto write its report, based on
information received to that date.

A meeting to present the final reports of DHI an@Ewill be scheduled on dates that the
GOE members will be available.
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Figure 1 - Sensitivity Test 1 (Case 3)
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Figure 2 - Sensitivity Test 2 (Case 4)
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Appendix 1

GOE Joint Comments on DHI'S Preliminary Final Draft Report
Volume I
Attached as separate WORD document
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Appendix 2

GOE Final Comments on DHI'S DRAFT PROGRESS REPORT 4in

Response to DHI's comments of 17 Aug, 2004

ltem | GOE Comment

6 GOE notes it has not received any dredging dadaMalaysia is urged to produce
these data for GOE.

8 GOE notes that it will be very difficult to mallecisions about real time simulatior
if it does not receive the results of the fast tsiraulations until Aug 30.

10 GOE notes that the difference between the ratinges has not been resolved that
DHI take up discussions with Malaysia on this nratte

12 DHI has only addressed the outliers in the hgdioal data and not the remark in
general.

18 DHI should address GOE comments 1 and 2

19 Iltem 1 — Is DHI's experience based on data fiteenMalaysia/Singapore area. If sp,
what are the references?

32 Please furnish an answer.

44 GOE want to express that the approach by Dbihig valid if the absolute values of
the pollution load are realistic and representadivexisting conditions. This also
applies to Item 46.

46 Document the confidence band of factor 2; wisasdactor 2 mean — 0.5x to 2x?

53 Rather than using <ND, GOE suggests to usemheare x is the numerical value of
the actual detection limit, e.g. <0.1 mg/I

57,61, | GOE notes there are inconsistencies between diffelaa sets and some results

62,63, | appear unrealistic such as a higher mercury cohigher in the water column (Iltem

64,65 | 61)

82 DHI to provide governments and GOE with the tjoagaires.
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Appendix 3
DHI'S DRAFT PROGRESS REPORT 4,
DHI's comments of 17 Aug, 2004

The comments have been attached as a separate WOR8cument
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Group of Experts
Minutes of Meeting 8 (Putrajaya)
Sep 2 to 4, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconerf.Retiris Fleming and Prof Bill
Kamphuis (via telephone)

Meetings of GOE (Sep 1)

1. The first meeting of the GOE was held on the evgoihWednesday*iSeptember 2004.
This was an informal dinner meeting, where the GiEussed their general impressions
of the DHI Draft Final Report. In particular, theO& expressed their reservations about
the Navigation Volume (Vol. 5) and it was felt trrlahumber of key items requested from
DHlI, following previous GOE meetings, had still imgen addressed in the report and that
this draft final report (i.e. Vols. 2 to 9) coulderefore only be regarded as a first draft at
this stage. This opinion was strengthened by theerade of Volume 1, containing
conclusions and recommendations.

Meetings of GOE (Sep 2)

2. On the morning of Thursday'2September the GOE members met with their respectiv
Government experts. This meeting was followed & adfternoon by a presentation given
by DHI to the respective governments and the GOt thhe meeting being chaired by the
GOE. The meeting was cordial and at the end optheentation both governments were
invited to ask points of clarification. After theemting the GOE had an informal dinner
meeting.

3. The GOE met informally over dinner and had furttiscussions on their comments on
the first draft of the final report and, in parti@y issues relating to navigation.

Meetings of GOE (Sep 3)

4. The GOE met early on Friday’3September to prepare their joint key questionidi.
These general questions are summarised in Appehdbhe GOE firstly expressed its
concerns about a number of issues regarding thegdlion Volume (Vol. 5). The
navigation report was regarded as unacceptableimpdyticular, the GOE expressed their
concerns about compliance with the TOR (Inceptiapdrt 2). DHI responded to a
number of the GOE’s concerns and many of theseerosavere seen to be of a reporting
nature; DHI stated that these concerns will be estkld in the next draft volume on
Navigation. In particular, issues of non-compliané@arts of the TOR were subsequently
raised by DHI with BMT and the GOE understands thase concerns are to be addressed
as a matter of urgency. It was appreciated by t&& @at in order for them to complete
their assessment of the project thoroughly theved necessary to request an extension of
the programme to complete the Joint Study.
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On the afternoon of Friday™3 September a meeting was held between DHI, the
governments and the GOE, with the meeting agaimgbehaired by the GOE. The
meeting focused on the DHI draft final report andl® response to the general questions
raised previously by the GOE. This presentation teliswed by questions invited from
both governments to DHI. The meeting was agaidiaband fruitful.

On the evening of Friday™3September the GOE and DHI met informally to exglor
possible criteria for mitigation, should mitigatibe deemed necessary.

Meetings of GOE (Sep 4)

7.

The GOE met on Saturday' £eptember to discuss the final stages of the anogre for
completing the project. On the basis of the curetatus of the draft final report, and the
need to complete fully the navigation studies, @@E decided to recommend to both
governments that in order to complete the studigsraport fully on the final report the
project should be extended by approximately one tmomhe revised timetable for
completion of the project was later presented tohbgovernments and is attached
herewith in Appendix 2.

This meeting was followed by a meeting held by @@E and the two government
representatives, namely Madam Rosnani and Mrs @hewdnere Mrs Cheong presented
satellite photographs acquired by Singapore, Maisty post- and pre-reclamation
conditions of the shoreline characteristics, andi@darly the bed features, along the
shoreline to the South East of Tg. Pengelih. Th&e®@d previously been taken on a site
visit by Malaysia to several sites along this cliastand at two of these sites reference
was made to the deposition of mud along the beaditessatellite images were meant to
provide the GOE and Malaysia with additional infation that may be relevant to the
morphology studies. Information was also providedtloe tracking of a trailing suction
hopper dredger from Pasir Gudang to the coastlisedffshore of the deposits. The GOE
were given the opportunity to view the satellitetpies later that afternoon, after which
the pictures were provided to DHI for assessment.

On the afternoon of®4September the GOE presented its revised tentstivedule for the
governments and the contractor to approve. Thisfolimved by a meeting of the GOE
with navigation representatives from both countt@sstablish the ship simulations to be
undertaken in real time by the sub-contractor, naBMT.

10.The GOE then had a meeting with representatives fla2HlI and BMT, where the

tentative programme was discussed, as well as rtheeg@ure for studying the satellite
images provided by Singapore. Singapore neededke the pictures back after the
meeting, but they have been handed to DHI for assesst by DHI and further viewing by
Malaysia if required. As a result, instructions thie ship simulations to be undertaken
were passed to BMTand DHI was asked to invite representatives froith iovernments
to participate in the inspection of the satelliteages.

" 24 runs to be made in real time with the 60 080TDbulk carrier for the case 2 conditions, parPasir
Gudang, part to Tg. Langsat. The runs to be madgdsfyof BMT with four pilots (two from each sit&) act as
pilot during the simulation.

Simulation with the 450 000 DWT tanker as deag &igitween the JPGRA and MSE as per inception report
since the tidal window had reduced

Two demonstration runs at PULAREK by BMY staff
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11.The meetings of the GOE concluded late afternoor'bfSeptember, with the next
scheduled meeting being in Portugal fronf 25 29" September 2004.
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Appendix 1

General Questions Raised by the GOE with DHI

Nr.

Vol.

Page

Section

Comments

Instructions GOE

Response by DHI

General

GOE wants a final summary section identifying the key uncertainties
in modeling in all appropriate reports.

DHI to Comment

Missing; GOE expects executive summary (max 9 pages) and
precise summary of the work (max 40pages)

DHI to Comment

No urgent remarks

DHI to Comment

61

General

We need more clear definitions.
Perhaps a table of definitions would be a good idea?

DHI to Comment

61

6

For example: Define RMS area average — what area? The whole 25
m grid? n grid points in all directions of the point of interest?
Example: Define peak spring depth integrated tidal current.
Instantaneous, averaged over m time lines on either side of the
instantaneous peak?

DHI to Comment

62

6

Example: Define peak spring flux. Is it instantaneous?, etc., etc

DHI to Comment

77

15 pullet

This bullet has always looked like an excuse. It is totally
unnecessary. If the stated reasons are correct, then there is an
easy way to incorporate this reasoning into the results. We should
compare measured values in these graphs with weighted averages
of the model values calculated in the vicinity, where the weights are
functions of distances of the individual model values from the
measured point. If that does not work out, then the excuses in this
bullet are incorrect and the discrepancies have other origins than
local quirks in bathymetry.

Suggest one set of original results to indicate the differences at
adjacent points and then present only the averages.

DHI to Comment

79

Fig 7.14

This demonstrates differences between results from adjacent cells,
but also demonstrates that none of the three simulates the phases
nor the peaks correctly. So perhaps weighted averages?

DHI to Comment

80

Fig 7.15

Again, neither is very good. Use weighted averages?

DHI to Comment

85

Belungkor ebb maxima overestimated both in magnitude and

DHI to Comment
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Nr. Vol.

Page

Section

Comments

Instructions GOE

Response by DHI

duration.

103

8.2.4

Where are the ADCP transects GOE asked for?

DHI to Comment

138

9.2

Smagorinski should not affect overall currents (as shown). We need
to investigate sensitivity of the eddies (e.g. Changi and Calder
Harbour exit) to Smagorinski coefficient. That's why we want to see
the ADCP transects and some indication of sensitivity of eddy
formations to Smagorinski.

DHI to Comment

147

Conclusions to Ch 9 would be helpful.

DHI to Comment

76

12.3 etc

These waves are short and they loose energy against the sheetpile
wall since the shape of the sheetpile is of the order of the wave
length. The waves are also steep and loose energy on the way
through wave breaking (wave-wave interaction). They also occur on
high current velocities. None of these is taken into account and
hence you should state somewhere that the results will be quite
conservative.

DHI to Comment

14.1.5

A major cause for uncertainty is surely K; for the sheetpile. The
difference on p 99 between the lines for 1.4 and 1.8 amplification
factor for wind (Figs 14.1 and 14.2) is almost the same as between
K=0.7 and 1.0. Combining only these two causes of uncertainty
would result in the 1% wave of 0.28 to 0.36 m becoming 0.33 to 0.6
m. That is (approximately) a wave of 0.32 +/- .04 m becomes 0.46
+/- 0.14 m, or an increase of 44%+/-22%. There are other sources
of uncertainty. Even though this has little impact on the final results,
the limitations of the work should be clearly shown.

DHI to Comment

How have you incorporated the wave action from the South China
Sea?

DHI to Comment

GOE cannot accept this report as is. It does not address several
key issues in the TOR. Many of the recommendations are not
appropriately justified.

DHI to Comment

How and what was transferred as wave input for the navigation
simulations?

DHI to Comment

29

Last bullet

Does any real ship leave in the “worst current environment”? How
realistic are these answers going to be? Should we not involve
local pilots and simulate best practice?

DHI to Comment

71

9.2.1

If there was not a significant effect why does BMT “have an opinion”

DHI to Comment
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Nr. Vol.

Page

Section

Comments

Instructions GOE

Response by DHI

that manual real time simulations should be conducted?

72

9.2.1

Are there problems with the Bulk Carrier? It does not sound like. So
why would it be “useful” to do real time simulations?

DHI to Comment

75

10.2.2

There are no problems with the cruise ship. Obviously a ship with
less good maneuverability would have more problems. In view of
the above??, we should go and look for poorer vessels and do real
time testing?

DHI to Comment

76

111

It is not clear what ship was used. Is it the fully loaded bulk carrier.
In that case, this is not what was asked for.

DHI to Comment

77

11.2

Describe clearly the role of the master mariner in fast time
simulations

DHI to Comment

\

46

Fig 11.1

There still seems to be one band of high runoff (from 1201 through
Singapore); adjacent areas have of much lower runoff. Is this
correct?

DHI to Comment

Vil

54

7.1

Fig 7.1 does not directly present change resulting from the
reclamation. It could be used as an indication of possible change....

DHI to Comment

Vil

56

Fig 7.1

Fig 7.1 is not only morphological adjustment (as in the title), but
rather the difference between 2004 survey and earlier bathymetric
information and hydrographic charts.

The difference between the accuracy of the depths along the east
side and west side of the Calder channel should be clearly
highlighted. The fact that subtraction of the west-side bathymetries
(Singapore side) gives a good indication of general erosion over the
two years between the two surveys and that subtraction of the east
side bathymetries does not should be expressed.

DHI to Comment

Vil

57

Fig 7.3

Correct the time duration for this figure so it matches Fig 7.1. State
clearly what is involved here. How does the hard bottom (Fig 4.1)
come into play in this diagram? How is erosion limited by the hard
layer? Surely Fig 7.3 is only a model result that needs to be related
to sediment availability. Relate the erosion here to deposition at
JPA. Do you do a sediment balance between erosion and
deposition?

DHI to Comment

Vil

65

Fig 7.9 and
7.11

Nuance the erosion in the “pits”. They do not simply erode to —-nn m
down to the hard layer below the pit, but velocities will decrease so
that erosion will eventually balance out. What happens when the
“annual” erosion rate hits the hard layer after many years.

DHI to Comment
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APPENDIX 2

Revised Schedule of GOE for Completion of Project

4 Sep

10 Sep

13 Sep

13 Sep

14 Sep
16 Sep

17 Sep

20 Sep

25 - 29 Sep
1 Oct

8 Oct

17 Oct
17-19 Oct
19 Oct

25 Oct

31 Oct

7, 8 Nov

5 November 2004

Decisions on real time simulation

Decision on schedule till final report

Decision on handling satellite pictures:

DHI to report; access for 2 Govts at DHI premises.
DHI submit Volume 1 Draft Final Report

Start Real Time Simulation
2*2 Master Mariners to attend runs, act as pilmief and debrief

Governments submit comments on DHI DratilFReport
DHI submit rewritten Vol. 5

Individual GOE members submit comments
JWK collates comments and circulates

KdA makes'2draft of comments
GOE may amend instructions for real time simulagio

CAF completes and submits integratedflisbmments
GOE writes'Version report

DHI submit revised draft Final report

Decision by GOE on cases 5 and 6

Governments submit comments on revised draf
GOE meets in Europe

GOE sends comments on revised draft to DHI

DHI submit Final Report

Governments submit comments on Final Report

Time available for Presentation Final &¢poy GOE.
Format to be decided later.
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Group of Experts
Minutes of Meeting 9 (Estremoz, Portugal)
Sep 25 to 29, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconerf.Rediris Fleming and Prof
Bill Kamphuis

1. Meeting of GOE (258" Sept)

The GOE met in Estremoz, Portugal, following theetnational Conference on Coastal
Engineering, held in Lisbon. The GOE members ttadefrom Lisbon to Estremoz on
the morning of 28 September and commenced their series of meetimgseoafternoon
of 25" September. In their first meeting they primarilgalissed the comments made by
the Government of Malaysia on the GOE’s Interim &épo ITLOS regarding Area D
and the subsequent letter to the GOE from the ®owvent of Singapore (i.e. Mrs
Cheong’s letter of ???) on the comments made b&twernment of Malaysia. After due
consideration of the comments raised by both gowemnis the GOE discussed its
previous comments about the limited sampling dataArea D and the subsequent
findings of the DHI study, which concluded that rlnevas no significant seepage of
material from Area D. The GOE wrote to both goveemts expressing their views,
which are reported for completeness in Appendix 1.

2. Meetings of GOE (28' to 28" Sept)

From Sunday 2B September to Tuesday 28eptember the GOE spent its time
discussing the findings of the consultant’s DraiftaF Report and drafting the GOE'’s
report on the consultant’s studies. The GOE wasgdly in agreement and where
differences of opinion occurred then both viewsenecluded in the draft report.

3. Meeting of GOE (29" Sept)

On Wednesday 29September the GOE met to discuss the criteriacthait! be adopted
for considering a reconfiguration of Area D. The B@und it difficult to establish clear
scientific criteria to define the basis for any posed reconfiguration in this complex
waterway, but after due consideration the GOE arplavays to achieve a positive and
justifiable compromise. The GOE’s proposed critédabe adopted for establishing an
optimal configuration of Area D will aim at restong the original velocities as far as
practically possible. The resulting loss of reclabie land will also be compensated for
as far as practically possible as well. The acteglommendation of the GOE still
depends on additional information, to be suppligdie Consultant DHI.

The GOE also discussed the issue regarding Caaed 6. It was agreed that Professor
d’Angremond would first check as to the contracteanditions regarding these
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additional test. If they do form part of the exigticontract then the GOE agreed that the
following tests would be undertaken:

Case 5 would investigate further the impact of néiguring the Eastern boundary of
Area D on the velocities in the Calder Channel. TW®E wish to consider a
modification to Case 4, and on the basis of DHI@mments following the
predictions obtained from their Case 4 simulatidritee GOE will ask DHI to advise
on their proposed modification to Case 4 and, suligethe GOE’s agreement, this
modification will form the basis for the Case 5 slation.

Case 6 would investigate the impact of Changi Rirngethe complex eddy structure
in the Kuala Johor Channel. The GOE are of theiopithat if the Changi Finger is

extended and streamlined then this will signifiGanéduce or remove the predicted
eddies in the main channel.

With regard to contractual issues the GOE strongtpmmend that the two governments
jointly carry out a thorough check of the Incepti@eport Version 2 to ensure that the
Consultant has fulfilled all of their contractuabligations. For example the GOE note
that LITPACK modelling has not been carried outthg consultant and there is no
justification in their Draft Final Report for thex@usion of this study.

The meetings of the GOE concluded at 2:00 pm ofi 86ptember, with the next

scheduled meeting being in Europe, either in thth&ands or Cardiff, from 17to 19"
October 2004.
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APPENDIX 1

GOE Response to Comments of Governments of Malaysand
Singapore on GOE Interim Report of August 2004

The GOE agreed to send the following comments to toGovernments:

The GOE stand by its original view, minuted inritgeting of " June 2004, stating that:
©the samples provided are within tolerable limitsjs concerned about the limited data
available for Area D. The preliminary view of theO& is that further in-situ sampling
data are desirable and the GOE intends to distisghrough further correspondence®.
This statement was subsequently quoted in the Gi@in Report of August 2004.

Since these original views expressed by the GOE,ctinsultant (namely DHI) has
advised that: ©although periods of slightly eldvada@centrations at the boundary (of the
sheetpile wall around Area D) do exist, they hawesignificance for either the ecological
processes in the area or for the sedimentatiomrpattin the area®©. In the light of this
gualitative assessment of the sediment plume foffshore containment site at Area D,
Pulau Tekong, by the consultant (see Appendix (Dudft Final Report, Vol. VII,
Morphological Impact Assessment), the GOE do noterily regard it as necessary to
undertake further in-situ sampling data for Area®a matter of urgency. The GOE are
of the opinion that such additional data would nbange the findings of the current
study.

The GOE recommends that after the current studybbas completed the Governments
of Malaysia and Singapore — ideally also includindonesia - set up a Working Group
to establish a protocol for the disposal or plageine potentially contaminated dredged
and excavated material in the surrounding water®doh — or all three — countries. The
GOE would like to draw attention to the existing-aqmeration in the North Atlantic
Region under the London Convention; further detaflsvhich can be obtained from the
following PIANC Reports:

1. MarCOM Report No. 23 Site Investigations requiretaesic.

2. EnviCOMReport No. 05 Environmental Guidelines fpbsal facilities
for dredged material

3. Unnumbered: Dredged Material Management Guideline

4. ResCom Report No. 13 Dredging of Marinas

5. Handling and treatment of contaminated dredged nia&feom ports and inland
waterways (1996)

Full titles of the above reports are available e PIANC websiténttp://www.pianc-
aipcn.org/
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Group of Experts
Minutes of Meeting 10 (Cardiff, Wales)
Sep 17 to 19, 2004

Present: Prof. Kees d’Angremond, Prof. Roger Falconerf.Rediris Fleming and Prof
Bill Kamphuis (by telephone and email)

1. The GOE met in Cardiff and started work on Sund@y October. In the first
instance the GOE reviewed the comments from theemgowents of Malaysia and
Singapore on the Draft Final Report (Version 2)0iyl. The GOE were generally
impressed by the comments from both governmentsl@ndomments are for DHI to
respond to directly. DHI are expected to copy thegponses to the members of the
GOE.

2. The GOE completed its own comments for DHI. Thengwnts on this occasion
were of a more general nature and have been pdes&HI| for action before
finalising the GOE’s Final Report.

3. The GOE spent the remaining two days of the meaimgliscussing the issues for
their final report and the form of further senstintests, to be undertaken by DHI and
relating to possible mitigating measures. The G&&ensively discussed all 65
individual tables in their “Table of Impacts” anddabated for each table the
individual views on the significance of impact. o as possible the GOE tried to
agree on the significance of the impact, with theeeng a encouragingly consistent
level of agreement on most issues.

4. With regard to the sensitivity tests, two issuesewneonsider: (i) streamlining the
reclamation more in the Calder Harbour Channelh hie aim being to reduce the
velocities in the area, and (ii) extending andastrkning the Changi finger to provide
a smoother flow transition into the Kuala Johorroiel, with the aim being to reduce
the strength of the complex eddy structure preditdeoccur following completion of
the reclamation. Following discussion with DHIlgtleonsultant kindly agreed to
undertake four further sensitivity tests, two mdnan contractually agreed. These
sensitivity tests all involved modifications to treclamation in Area D.

5. Finally, the GOE agreed on a schedule of work atithatable for the completion of
its report, due for submission to the governmemtssb November 2004. It was
agreed that the final report would be sent fronfé&sor Fleming’s office and would
include electronic signatures at this stage. A Inemof hard copies would be sent
separately to the two governments

5 November 2004 153



STRICTLY CONFIDENTIAL GOE Final Report

5 November 2004 154



STRICTLY CONFIDENTIAL GOE Final Report

Attachment 4

Task of GOE as outlined in Terms of Reference
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Attachment 4 Task of GOE as outlined in Terms of Bference

Scope of work for the GOE final report

This Appendix is based on an electronic versiothefvarious Terms of Reference for
the GOE and the Consultant, received on 17 Deceg0fi8

Note: this will be checked against the signed raply of the document
From the terms of Reference of the GOE

The technical issues that are to be addresseceb$@E are as stated in Paragraphs 2
and 10 of the Statement of Claim of Malaysia, d&tddly 2003, and are grouped into
seven main categories to be studied in greateil bgtethe Consultant, namely:

i Hydrodynamics

ii Ship Navigation and Berthing

ii Sediment Transport and Morphology
Y Water Quality

vV Water Level Changes
Vi Ecology
vii Other concerns referred to in the Stagatof Claim.

The key issues associated with each of the abdega@es are described in more detail
in paragraphs in the Terms of Reference of the dtars.

The ultimate task of the GOE is to submit a singlgort, which will include the
Consultant’s report, to the Governments of Malagsid Singapore, within one week
from the submission of the Final Report by the @dtasit. For each of the technical
issues identified above, the report will contaie tbllowing items:

1. Assessment of its relevance and significance vasipect to the effects of
Singapore’s land reclamation at Pulau Tekong arabs Miew Extension on
Malaysia.

Review of available information and data.

Report on the Consultant’s detailed studies andfalyer studies carried out for
the GOE to reach its conclusions, describing tharpaters for the studies, who
did the studies, modeling methodology, and a listhadditional data acquired
for these studies.

Review of the knowledge after considering the ssdi

A clear description of technical common ground deteed by the GOE.

A clear description of remaining unresolved issaled concerns.

A proposal on the measures to deal with any adwedfeets, as appropriate.

wnN

No ok
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The GOE report will be accompanied by an execugiwvamary, specifically written to be
understood by readers without a technical backgtouror each issue, the executive
summary will highlight its important aspects, whigdts of the issue have been resolved,
and what remains unresolved.

From the terms of Reference of the Consultant
Details of the point of concern as stated in themBeof Reference of the Consultant are:

Malaysia’s concerns can be addressed by groupiagdimt studies into seven main
categories, namely:
1) Hydrodynamics;
i) Ship Navigation and Berthing;
2) Sediment transport and morphology;
3) Water quality;
4) Water level changes;
5) Ecology; and
6) Other concerns referred to in the Statement oinClali

The key issues associated with each of the abaegaaes are described in more detail
below.

1) Hydrodynamics

The Consultant is required to evaluate the hydradyin effects of the land reclamation,
in particular at but not limited to, the followingcations:

2) Eastern Sector
a) Sungai Johor: Upper reaches to the mouth of Sulujeor;
b) Mouth of Sungai Johor to Tanjung Pengelih;
c) Nenas Channel;
d) Kuala Johor navigation channel between Pulau TelamagChangi;
e) Pengerang; and
f) Other locations to be jointly identified by Malagsand Singapore as proposed by
the Consultant and the GOE.

3) Western Sector
a) Tanjung Piai;
b) Sungai Pulai estuary;

c) Pulau Merambong;
d) Tanjung Kupang and Gelang Patah;
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4)

5)

e)

Entrance to West Johor Straits;

f) Approach to Port of Tanjung Pelepas; and

g)

Other locations to be jointly identified by Malagsand Singapore as proposed by
the Consultant and the GOE.

Ship Navigation and Berthing

a)
b)

c)
d)

e)

The Consultant is required to study the impacth& kand reclamation on the
following navigational activities:

Vessels passing through or crossing the shippiagréls at Calder Harbour;
Vessels berthing at PULAREK Naval Jetty; and

Maritime traffic movements in the approach navigadil channels into the Ports
of Pasir Gudang, Johor Bahru and Tanjung Pelepadaailities as indicated in
the red boxes in Figure 5.1 and Figure 5.2, as aglinanoeuverability, berthing
and unberthing and traffic safety, if any, at thémselities as compared to the
situation before the start of the land reclamati®he approach navigational
channels to be studied are as shown in the shadad an the maps in Figure 5.1
and Figure 5.2.

The assessment should take into account the clgahgdrodynamic conditions.

Sediment transport and morphology

a)

b)

Based on the available information, the study aceasist of tidal and shipping
channels, partly bordered on Malaysian and Singapites by mangrove coasts
and aquaculture facilities. The seabed and coasti characterised by a mixture
of clay, silt and sand, with numerous rocky outstop

Prior to the actual studies, assessments shouldmbde to provide an

understanding of theg' situation for the Pulau Tekong land reclamatiod tre

To'VE situation for the TVE land reclamation with respiec

i) the stability of the channels and coastline asvddrifrom past and recent
hydrographic charts and other relevant data (tpriosided by Malaysia &
Singapore);

i) the best possible representation of the coastlind aeabed bottom
characteristic and properties, based on seisma tate log data and seabed
and coastline sediment analysis;

iii) geological constraints, e.g. rocky outcrops, sullase stiff clay or other
layers that are susceptible to different rategodien; and

iv) the effects of waves, taking into considerationuaktrecorded wave
measurements in the areas of interest.

The Consultant is required to address the follovkey issues in the sediment

transport and morphology study in all the affecéedas. This may include the

following activities:

i) Establishing the rate of morphological changes @ltive coasts and on the
seabed in the following areas before and afterldane reclamation and to
identify the key factors influencing the morpholcaji changes:

(1) from Tanjung Pengelih to Kampung Lanjut and Pasinds;
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(2) from Tanjung Pengelih to Kampung Jawa;

(3) around Nenas Channel,

(4) around Tanjung Piai, the approach to the Port ofjureg Pelepas, Sungai
Pulai estuary, Tanjung Kupang and Gelang Patah; and

(5) the entrance to the West Johor Straits and Pulaarktsong.

i) Studying whether there are any adverse effecthefland reclamation at
Pulau Tekong (including the possible effects of &vand ship wake reflection
off the sheet pile at Pulau Tekong Area D (if anghd at TVE, on the
baseline and continuing background pattern of malgaical change, with
regard to the following:

(1) whether there are any erosion effects in the cHanmeting PULAREK
Naval jetty and Tanjung Pengelih jetty due to cleanig the flow pattern;

(2) whether these hydrodynamic changes or the dirdtieimce of these
hydrodynamic changes in the flow pattern will hawve adverse effect on
the stability of the coastline and the stabilityRIILAREK Naval Jetty.
The study should take into consideration aspecty s the local soll
conditions and the jetty structure;

(3) whether there are any siltation effects at Nenan@él;

(4) as far as possible, an assessment of related déongimpacts, such as
long-term bed erosion and siltation patterns, [terga shoreline recession,
residual currents and shear stresses, river setispezading and sediment
patterns;

(5) the time-scale on which any changes will occur, amgther they will
develop into a new equilibrium condition.

6) Water Quality

a)

b)

The main issues regarding water quality involvengjes in parameters such as
salinity, salinity gradients, turbidity, suspendsalids, dissolved oxygen, heavy
metals and nutrient levels in the Johor Straits taedSungai Johor and Sungai
Pulai estuaries and in the surrounding seas andress. In addition, a list of the
significant discharges from both Malaysia and Spoga must be agreed on and
provided by both parties. Furthermore, the Conatighall also evaluate the
water quality data from the Joint Seawater MonigrProgramme for the Straits
of Johor between the National Environment Agenapg&oore (NEA) and the
Department of Environment, Malaysia (DOE), undee thuspices of the
Malaysia-Singapore Joint Committee on the Environini®ISJCE).
In particular, the Consultant is required to adsltbe following key issues in the
Water Quality study:
i) Establish the water quality of the Straits of Jopiwor to the land reclamation
by analyzing the data to be provided by both Matgsd Singapore;
i) As far as possible, identify trends over time ie thater quality condition
from significant discharge points vis-a-vis theeets of the concurrent Pulau
Tekong and TVE land reclamation;
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iii) Establish the effects of the Pulau Tekong and TWRd| reclamation on
parameters such as salinities, salinity gradientgrients and dissolved
oxygen; and

iv) Establish the changes in the flushing charactesistif the flow, due to the
hydrodynamics of the Pulau Tekong and TVE landameltion, the resultant
effects on the retention of pollutants, and consatly their effects on
dissolved oxygen and nutrient levels.

c) The Consultant, after discussion with the GOE, Isbstiblish a list of possible
physical, chemical and biological parameters to rbedelled, analysed and
monitored.

d) The Consultant, or its appointed agent, shall catrybenthic measurements to
check for particle size distribution, heavy metatsd organic pollutants in the
benthic environment.

7) Water Level Changes

a) One of the effects to be investigated is whetherdmd reclamation will result in
significant changes in water levels and the tidalge in the Johor Straits and in
the Sungai Johor and Sungai Pulai estuaries. Tleviag should be studied:

i) the magnitude of changes in water level, the phagethe tidal range, and
tidal prism;

i) effects of the water level changes and phase lageoutflows from the main
rivers, such as Sungai Johor and Sungai Tebralsandai Pulai (for various
flow conditions including the 100-year flood flow).

8) Ecology

a) As far as possible, the Consultant shall assesthehehanges in hydrodynamics,
water quality and morphology (which are directhtriatitable to the land
reclamation) have secondary effects on the ecology.

b) The Consultant shall, in its First Progress Repassess the practicability of
studying, in a quantifiable manner and within thmeframe of the studies,
whether there are significant impacts on the follgyvenvironmental receptors
which are directly attributable to the land reclaioma
i) Marine Ecology

(1) Key marine ecological resources and habitats feathic habitats, coral
deposits, zooplankton, phyto-plankton, algae, sassgs, fishery, bivalves
and dugongs).

(2) Mangrove flora and fauna (herpetofauna, birds, malemand
invertebrates).

i) Fishing Community

(1) Livelihood of fishermen and fishing activities.

c) For those receptors for which such a study has aseessed to be practicable, the
Consultant shall, in the First Progress Reportyide a methodology and cost
estimate for conducting such a study. If the matihmgy and cost are acceptable
to the Governments, the Consultant will be inseddb proceed with the study.
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