o local people
€ 4 SMEC | peop
! global experience

Member of the Surbana Jurong Group

Project Profile

Bay to Bay Express Cable System — Hong
Kong Segment (BtoBE-HK) — Chung Hom Kok

Prepared for China Mobile International Limited
2 March 2020

SMEC INTERNAL REF. 7076640 D01




Table of Contents

Table of Contents

Main Text

1

BASIC INFORMATION .. ..eutiitettenttestt ettt ettt sttt ettt st st e sbee s bt e sa e et e e st e e bt e e he e b e et e e b e eetesenesbeesbeenbeeseenneenneans
11 Project Title
1.2 Purpose and Nature of the Project

1.3 NamMe Of ProjECt PrOPONENT ....ccuiiiiiiiitiee ettt ettt et e st sb e s e sabeesanee s
R R o Tor=Yu To T g Y= Lo B Yor= 1 L=l o} il oY [Tt SRR
1.5  Cable ROULE SEIECTION PrOCESS ..ccuviiiiiiiiieiite ettt ettt sttt sttt et e ettt e sae e et e e ssbeenabeessseeanas
I SR o o Y=Yt D =Y = KSR
1.7  Designated Projects to be Covered by the Project Profile .........cccecuviiiciiee it 1-8
1.8 Name and Telephone Number of CONtAaCt PEISON ......ccicuiiiiiiiiiiiiiiieeie e 1-8
2 OUTLINE OF PLANNING AND IMPLEMENTATION PROGRAIMMIE .....ciiiiiiiiiieie ettt e e e e e s e e e e 2-1
2.1 Project Planning and IMplementation........cocui ittt 2-1
2.2 PrOJECE PrOBIramME oo e e e a e e e e e e e e e e e e e e e e e e e aaaees 2-1
2.3 INteractions With OTher PrOJECES ....ciuiiii ettt e e st e e e et e e e s eaae e e e sbeeeeenteeeeeasaeeeeareeeans 2-2
3 MAJOR ELEMENTS OF THE SURROUNDING ENVIRONMENT
3.1  Marine Fairways and Traffic Separation SChEME ..........cuviiiiiii e
3.2 Cable, Pipelines, Outfalls and INtAKES .......oeeeiiiiiiiiieeee ettt e e s e st e e saae e e e nntaeeeennes
3.3 DESIBNAEM ABAS ..eeiiuiieiitieeite ettt ettt ettt ettt ettt b e bt bt b et bt e bt e e b et e bt e s b et e bt e sbeeeneeeane
3.4 Cumulative Impacts From OTher ProJECES ....c..iiiiiiiiiiiiieiiie ettt ettt sbe e s ne e
4 POSSIBLE IMPACTS ON THE ENVIRONMENT ...ttt ee ettt e ettt e e e e e et aaaee s e e e e eeeaaaaeseaeeeessnanaeeaeesassnnneeaaeenes
4.1  Summary of Potential Environmental Impacts
4.2 Water QUAlItY ASSESSIMENT ....iiiiiiiieiciieeeiieeeeette e e et e e e st e e e ertbeeesetbeeeesbaeeeaasteeesaasaaeesabseeeaassseeeaseseesnsreeeans
4.3 Maring ECOIOZY ASSESSIMENT .....ciiiiiieeeiiie e ettt e ettt e e ettt e e e et e e e steeeeestbeeeeeaaaeeesabseeeastaeesansaaeeasseeesansaeeeanseeas
4.4 LRI e T AN oF Y o =T o | USSP
4.5  Cultural HEritage ASSESSIMENT ..c..uiiiiieiiiieeiiee ittt ettt ettt et et e s bt e st e e sab e e s st e e st e e saseesabeesateesabeennree s
4.6 NOISE ASSESSIMENT...ceiiiiiiiiiiiiee ettt e ettt se e et e e s e e e e st e e e e aa b et e s e ne e e e sabee e e e s b et e sanseeeesabeeeeeanreeesnnneeesneneeeas
A O o T S TSP UP TP PPRRTP
5 ENVIRONMENTAL PROTECTION MEASURES TO BE INCORPORATED INTO THE DESIGN AND ANY
FURTHER IIMIPLICATIONS .oetttttitittttttttttutttttsaseuasasasssesssasssssessssssssssssssssssssssssssssssssss s ssssss bbbt bbb bbb bsbababsbabsbnbnen 5-1
5.1 Measures to Minimise Environmental IMPacts.........ueieiiiiiiiiiiieiecccccieee et e e e e e 5-1
5.2 Possible Severity, Distribution and Duration of Environmental Effects ..........ccccveiiiiiiiieiiiic e, 5-2
Lo 70C J o1 ¥ e 4 o Y=Y gl o 0T ] Lor= 1 o o SRS S 5-3
5.4  Environmental Monitoring and AUditing (EIM&A) .......c.eeeiuiiiiieiiiie ettt estee e evae e saeeesrseeeane e 5-3
6 USE OF PREVIOUSLY APPROVED EIA REPORTS ...citttiieii ettt sttt s e s e e et tae s e e e e e e e aaaee s e e e e eeaaaneeeaeesnsnnnnnaseeaenes 6-1
Appendices

APPENDIX A WATER QUALITY ASSESSMENT

APPENDIX B MARINE ECOLOGY ASSESSMENT

APPENDIX C FISHERIES IMPACT ASSESSMENT

APPENDIX D CULTURAL HERITAGE ASSESSMENT

APPENDIX E NOISE IMPACT ASSESSMENT

APPENDIXF ENVIRONMENTAL MONITORING & AUDIT

PROJECT PROFILE SMEC Internal Ref. 7076640 DO1
Bay to Bay Express Cable System — Hong Kong Segment (BtoBE-HK) — Chung Hom Kok 2 March 2020
Prepared for China Mobile International Limited



Table of Contents

List of Tables

Table 1.1: Summary of Cable INStallation SECLIONS .......ccccuiiiiiiee e e e e re e e savee e e rreeeeanes 1-5
Table 2.1:  Tentative INStallation SCREAUIE .....c.eiiiiiie ettt 2-1
Table 4.1: Potential Sources of Environmental IMPacts ........coociiieiiiiie e e et e e e e e saaeeeeas 4-1

List of Figures

Figure 1-1:  Alignment of Entire BtOBE Cable.......cooiiiiiiiiiiiii e 1-9
Figure 1-2:  Alignment of BtoBE-HK Cable in HONg KON WaAterS.......ccociiiiiiiiiee ettt iae e et 1-10
Figure 1-3:  Proposed BtoBE-HK Cable Alignment with Co-ordinates of Control Points.........cccccuveeeeiieeeiciieeeciiee e 1-11
Figure 1-4:  Proposed Cable System Landing at Sha Shek Tan Beach, Chung Hom KoK...........ccccveeeeiiiiiiiiiee e 1-12
Figure 1-5:  Sensitive Receivers in the Vicinity of BtOBE-HK Cable.......ccccviiiiiiie ittt 1-13
Figure 1-6:  SST BEACK LaNGING Al ...eeiiuiiiiiieiiie ettt ettt ettt ettt et e eat e st e sat e sateesat e e sa bt e sabeesabeesabeesabeenaneens 1-14
Figure 1-7:  Existing BMH and Land-side Conduits at SST Beach Landing Area........ccccceeveiieiiiiiiiiieciieseee e 1-15
Figure 1-8:  Possible Cable Protection Measures at Crossing LOCAtIONS ......ccoveeriieriieniiee ettt 1-16
Figure 1-9:  Examples of Cable-laying Vessels and Cable Burial TOOIS .........coouieiiieiiieniiieiiieeee e 1-17
Figure 1-10: Designated Project Element of BEtOBE-HK Cable ........cccuviiiiiiiiiiiiiee et 1-18
Figure 2-1:  Stanley Bay Area and Indicative Boundary of Water Sports Activity Area.......ccccceeeevveeeiiieeeiciieee e 2-3
By 10 By Expres Cable System  Hong Kong Segment (BoBE-HK) - Chung Hor Kok Dwarchzoz i

Prepared for China Mobile International Limited



111

121

12.2

1.2.3

124

141

14.2

PROJECT PROFILE

Bay to Bay Express Cable System — Hong Kong Segment (BtoBE-HK) — Chung Hom Kok 2 March 2020

BASIC INFORMATION

The title of the Project is “Bay to Bay Express Cable System — Hong Kong Segment (BtoBE-HK) —
Chung Hom Kok”.

The Bay to Bay Express (BtoBE) Cable System is a 38mm diameter submarine telecommunications
cable that will further enhance and contribute to the much-needed expansion of communications
networks between Hong Kong, the United States, Malaysia and Singapore. With multiple pairs of
optical fibres, BtoBE will enable high capacity transmission of data across the Pacific Ocean with
round trip latency of less than 130ms. BtoBE will be built with advanced optical submarine
transmission equipment, thereby improving network redundancy, flexibility and ensuring highly
reliable communications. Installation is scheduled to be completed and the system is planned to
be in service in 2020. The indicative alignment of the BtoBE Cable System is shown in Figure 1-1.

The total length of the whole BtoBE Cable System will be 16,000km, of which this Project — the
Hong Kong Segment (BtoBE-HK) —is about 36.6km in length within Hong Kong waters. Buried
below the seabed, the BtoBE-HK Cable enters the eastern waters of Hong Kong, follows the
established “east-west cable corridor (north)” and lands at an existing Beach Manhole (BMH) at
Sha Shek Tan Beach (SST Beach) on the Chung Hom Kok (CHK) peninsula, which is at the south side
of Hong Kong Island. This is the same landing location of the existing South-East Asia Japan Cable
System (“SJC”) and other cables, including City-to-City Cable System (“C2C”) and the East Asia
Crossing + C2C cable system (“EAC-C2C”).

CHK is an important telecommunications and media hub in Hong Kong. There are currently two
teleport substations, GB21 Cable Station Chung Hom Kok Teleport Substation and Smartone
Station Chung Hom Kok Teleport Substation, located at CHK. It is anticipated that this area will be
further developed to cater for more telecommunication infrastructure in the future.

An assessment of the potential environmental impacts associated with the Project has been
provided in this Project Profile. The methods of construction and installation of the BtoBE-HK
Cable are virtually identical to other telecommunication cable systems that have been installed at
CHK and in other parts of Hong Kong.

China Mobile International Limited

Level 30, Tower 1, Kowloon Commerce Centre
51 Kwai Cheong Road

Kwai Chung

Hong Kong

The Project comprises of the installation and operation of a high capacity network cable system
between the eastern boundary of Hong Kong Waters and the cable landing point at CHK.

The alignment of BtoBE-HK Cable between the eastern boundary of Hong Kong and CHK is shown
in Figure 1-2. Entering Hong Kong waters in the east, the cable follows the established “east-west
cable corridor (north)” to the north of Sung Kong island and Beaufort island, from which it turns
north-west and then north to enter Stanley Bay, finally landing at the BMH at SST Beach.
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The landing point at SST Beach is zoned “Coastal Protection Area” (CPA) in the approved Stanley
Outline Zoning Plan (OZP) No. S/H19/12. The surrounding areas are zoned “Other Specified Uses”
(OU) annotated “Composite Signals Organization Station Complex”; “Green Belt” (GB); and “Open
Space” (0). According to Schedule 1 of EIAO, “bathing beach” means any bathing beach which is
specified in the Fourth Schedule to the Public Health and Municipal Services (Cap. 132). Under Cap.
132, the landing point — SST Beach — is not a bathing beach.

As observed during site visit conducted on 15 June 2018, there are no supporting facilities for
bathing nor changing room/toilets available at SST Beach, and there is no public nor private access
road leading to SST Beach. The landing point is only accessible through a semi-paved, uneven
footpath from Chung Hom Kok Road or from the sea. There are some small boats stored at SST
Beach, but no evidence showing STT Beach is used for bathing. Thus, the SST Beach is not
considered to be a Water Sensitive Receiver (WSR).

As shown in Figure 1-3, within Hong Kong waters the length of the BtoBE-HK Cable will be about
36.6km. The cable itself is 38mm in diameter. In addition, there will be an approximately 300m
long, 38mm diameter electrical earthing cable, from the sea-bed offshore to SST Beach.

From the shore-end section at the landing point to the eastern boundary of HK waters, the cable
will be generally buried below the seabed (marine mud) by an “Injector Burial Tool” or “Sledge
Tool” operated from a cable-laying vessel. The cable burial tool uses localised high-pressure water
jets directly around the cable to fluidise a narrow trench in the seabed to the desired depth into
which the cable is simultaneously laid and buried. The maximum width of the seabed fluidised by
the burial tool is 0.5m and the cable is buried to a target depth of 5m. After the cable is laid, the
trench will naturally re-fill in a short space of time and the seabed will return to its original profile.
Where a cable-laying vessel cannot be used, e.g. due to insufficient water depth, or for
maintenance works including repair works (see Section 1.6), divers with hand-held jetting tools
and/or remotely operated vehicles (ROVs) with injector tool will be used.

The intended burial depth for the cable within Hong Kong waters will be 5m below seabed, except
when crossing over existing cables, when the depth will be reduced, or when crossing the Hong
Kong Electric (HKE) Gas Pipeline, in which case the cable will be laid by either ROVs with injector
tool or divers at a depth possible/agreed with the facility owner and additional cable protection
will be used to minimise the chance of future damage by vessel anchors and dropped objects.

For the land cable installation, a shallow trench will be excavated in the sand from the landing
point at SST Beach to the existing BMH to expose the below-ground BMH entry duct. The cable
will be laid into the BMH entry duct and the trench will be backfilled. The earthing system will be
installed in a similar manner. On the land-side of the BMH, the cable will be fed into one of the
nine existing conduits that run up the hillside and connect to one of the Cable Landing Stations
(CLS) on the headland above. The proposed cable installation for each cable section of BtoBE-HK
Cable is shown in Figure 1-3.

When identifying the most suitable landing point for the BtoBE Cable, a number of factors were
taken into consideration. These included commercial and technical factors, such as the availability
of existing BMH and conduits connecting to the nearest available CLS to keep land-side works to
the minimum, and also physical and environmental factors.

CHK is one of the key cable landing locations in Hong Kong and there are four existing cables (SJC,
C2C and two EAC-C2C cables) as well as a planned cables (the HKA and SJC2 cables) landing at SST

SMEC Internal Ref. 7076640 D01 12
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Beach. At about 400m southwest of the SST Beach, also within CHK, there is an alternative landing
point where two New T&T domestic cables land.

This alternative landing point would result in an alternative alignment for the first 1.7km with two
fewer crossings over existing cables, however, the remainder of the alignment would be the same
as the proposed alignment, which is driven by the various considerations discussed below. The
alternative landing point, however, is not preferred as there is no suitable infrastructure available
to the BtoBE-HK Cable at this location, such as BMH and conduits to the CLS. As such, construction
of a new BMH and associated conduits up the hillside would be required, which could cause
significant terrestrial environmental impacts.

Overall, the lack of suitable infrastructure, the similar marine environmental impacts and the
greater terrestrial environmental impacts make the alternative location less preferable than the
proposed location. Figure 1-4 shows the proposed and alternative landing points, proposed
alignment as well as the existing and planned cables in the vicinity of Chung Hom Kok.

The proposed landing point at SST Beach already has an existing and suitable BMH and conduits
that can be used by the BtoBE-HK Cable and so this landing point will have less environmental
impact than the alternative landing point 400m to the southwest.

To summarise, SST Beach at CHK is selected as the preferred landing point based on the following
considerations:

e Available existing BMH.
e Available existing CLS nearby.

e Available existing conduits connecting the BMH and CLS. New construction of the BMH and
associated facilities could be avoided and only minor land works are required that potential
terrestrial impact will be minimized.

e This landing point has been previously used by several existing cables and the BtoBE-HK Cable
will follow similar landing route to minimize disturbance to the terrestrial environment.

There are several sensitive receivers in the vicinity of the BtoBE-HK Cable alignhment, shown in
Figure 1-5, that have helped to define the route alignment and cable-laying process. The cable
route selection has considered seabed characteristics; physical constraints; planning issues; and
environmentally sensitive receivers:

e Marine Sediments. Cables need to be buried within soft marine sediment at a depth of 5m to
provide protection for the cable from vessel anchors and fishing activities. The cable should
avoid rocky outcrops on the seabed as cable installation over an outcrop will require the cable
to be surface laid, thereby increasing the risk of cable damage due to vessel anchors and
fishing activities. At the southeast of the landing point, there is rock outcrop to be avoided as
surface-laid cable will be potentially damaged. This makes having the cable leaving at the
southeast of the SST landing point not feasible. The geophysical survey indicated that the
seabed in which the BtoBE-HK Cable will be buried is primarily composed of fine sediment,
predominantly clay or silt.

e Seawater Intake. There are three seawater intakes, namely Ocean Park Training Yard Seawater
Intake, Ocean Park Main Seawater Intake and the seawater intake for The University of Hong
Kong Swire Institute of Marine Science at Cape d’Aguilar. This is the closest seawater intake but
still more than 1km from the proposed cable alignment, and so will not be affected.

SMEC Internal Ref. 7076640 D01 1-3
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Other Telecommunication Cables. To ensure that laying the BtoBE-HK Cable does not
compromise the integrity of existing cables, the cable route should maximise the separation
between existing cables and minimise the number of cable crossings as far as practicable. The
landing area at STT is quite congested as there are several existing cables and two planned
cables landing there. The BtoBE-HK Cable also needs to maintain an industry-standard
minimum separation distance from other cables, which means having the cable exit at the
southeast of the SST landing point is not feasible. The BtoBE-HK Cable will inevitably need to
cross other existing cables —a minimum number of fifteen crossings in Hong Kong waters have
been identified. At each of these crossings, the BtoBE-HK Cable will be buried to 3m below
seabed, instead of 5m below, which will be approx. 2m above existing cables (laid at 5m below
seabed) subject to the as-built depth of the existing cables.

HKE Gas Pipeline. Similar to many other cables, the BtoBE-HK Cable will also need to cross the
HKE Gas Pipeline and will be laid by either the burial tool or divers at a depth agreed with the
facility owner, over the top of the Gas Pipeline.

Marine Traffic. The Traffic Separation Schemes (TSSs) for major marine vessel fairways and
their vicinity have to be avoided to minimise marine impacts in terms of marine safety and
marine feasibility, as well as maximise the safety of the BtoBE-HK cable laying operations. The
BtoBE-HK Cable route selected does not to cross the East Lamma Channel and Tathong
Channel TSS. The cable will be laid outside the TSS and such routing will minimise the
disturbance to marine traffic within the East Lamma Channel as well as Tathong Channel and
their vicinity.

Marine Sand Borrow Area. The marine seabed area to the west of Po Toi and Beaufort
islands, as well as to the south to east of Tung Lung Chau, is gazetted for sand dredging and
sediment disposal. As a result, the seabed in this area has variable topography and, based on
the marine survey, the preferred route avoids unsuitable areas of seabed such as this.

Other Projects. The following projects are planned for the vicinity:

- South East Asia — Japan 2 (SJC2) Cable System — also landing at CHK

- Hong Kong-America (HKA) Submarine Cable Network — also landing at CHK
- Hong Kong Offshore Wind Farm in Southeastern Waters

In order to avoid interfacing and cumulative impacts with other projects, the installation
programme for the BtoBE-HK Cable has been scheduled to avoid overlapping with installation
or construction of other projects in the vicinity. To avoid cumulative impacts through better
planning, a Liaison Officer will be appointed by the Project Proponent to liaise with the Project
Proponents of other projects in the vicinity, including those listed above any others not listed.

Environmentally Sensitive Areas. The selected route avoids WSRs, such as marine parks, areas
of known coastal ecology, Coral Communities of High Ecological Value, Fish Culture Zones
(FCZs), Marine Reserves, Sites of Special Scientific Interest (SSSIs), etc. and maintains a suitable
distance from these receivers/areas. The selected route maintains a distance of over 500m
from all WSRs except for the Spawning Grounds of Commercial Fisheries Resources, through
which the cable must be laid, and St. Stephen’s Beach, which is a gazetted bathing beach.

Gazetted Bathing Beach. At the southeast of the landing point, there is rock outcrop to be
avoided as a surface-laid cable could be potentially damaged. Also, as discussed above, the
landing area at STT is already quite congested and the BtoBE-HK Cable is required to maintain a
minimum industry-standard separation between existing and planned cables. This makes
having the cable leave at the southeast of the SST landing point not feasible. With these
constraints, the cable route of BtoBE-HK still manages to maintain a distance of 253m from the
nearest boundary of St. Stephen’s bathing beach. This is the maximum separation distance that

SMEC Internal Ref. 7076640 D01 1-4
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can be achieved taking into consideration the rock outcrop, proximity of other planned and
existing cables and that is it not feasible to land southeast of the SST landing point.

e Coastal Protection Area. Although the cable will unavoidably land in the area zoned CPA, which
stretches along the length of the coastline of CHK, the cable burial works at the landing point
will be of small scale and very short period in order to avoid any adverse impacts at the landing
point within the CPA.

e Known Marine Archaeological Resources. The proposed route avoids impacts to known
marine archaeological resources.

1.5.8 Overall, the selected cable alighment of the BtoBE-HK Cable has taken into account the above
engineering, planning, environmental, operational considerations, as well as the presence of
existing cables and the TSS, Area Gazetted for Sand Dredging and Sediment Disposal, and rocky
outcrops. It maintains a suitable distance from WSRs, such as Coral Communities of High
Ecological Value, FCZs, Marine Reserve and SSSls, etc., and also to minimizes the number of
crossings with existing/planned cables and the HKE Gas Pipeline.

1.6.1 The Project will be constructed in the following stages, as discussed below. Table 1.1 summarises
the cable installation for each cable section:

e Land Cable Installation at SST Beach in CHK.
e Shore-end Cable Installation.

e Offshore Cable Installation with protection over cable/pipeline crossing points.
1.6.2 The installation works will start, tentatively, with land cable installation at STT and then progress
towards the Eastern Waters. Some works activities may be carried out concurrently. There are no

activities after installation of the cable unless the cable becomes damaged, in which case
emergency cable repair works will be required.

Table 1.1: Summary of Cable Installation Sections

Cable Section From BMH to Landing From Landing Point to From 194m Off-shore

Point 194m Off-shore to Eastern Boundary of

HKSAR
Approx. Length of Cable 68m 194m 36.4km
Target burial depth 2m in sand Max. 1 to 2m in mud 5m in mud
Tools that will be used for e Small tracked e Divers with less e An “Injector Burial
installation excavators powerful, hand held Tool” or “Sledge
e Small winchior hand tools using water Tool” towed behind

pulling to bring the jetting techniques a cable-laying vessel

cable through the
duct and into the
BMH

PROJECT PROFILE SMEC Internal Ref. 7076640 D01
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The SST Beach landing point with the existing BMH and the land-side cable conduit are shown on
Figure 1-6 and Figure 1-7. All of this infrastructure is already in place and no new construction is
required for the BtoBE-HK Cable, other than shallow excavation works to enable the cable to enter
the BMH and installing the electrical earthing cable.

In general, small tracked excavators will be used for the excavation and then small winch or hand
pulling will be employed for laying the cable and earthing cable to pass via the duct into the BMH.
Once the cables have been laid, the trench will be back filled with the original materials and
reinstated to the original condition. Thereafter, the cable will be pulled through the land-side
conduit up to the cable station on the headland by another winch at the cable station.

In the immediate vicinity of the shoreline at SST Beach the seabed is rocky and there are several
other cables entering the BMH, so care will be taken when installing the BtoBE-HK Cable. Because
of this, shore-end installation in marine mud/sand (up to around 194m from the landing point, i.e.
the low water mark at SST) will be performed by divers using jetting techniques to form a narrow
trench in the seabed, approx. 0.5m wide and to a depth appropriate to the site conditions on a
“best endeavour” basis. Thereafter, cable protection, such as Articulated Pipe (AP) shown in
Figure 1-8, will be installed by divers as needed. The diameter of the cable with AP ranges from
74mm to 130mm. After the cable is laid, the trench will naturally re-fill in a short space of time
and the seabed will return to its original profile.

The offshore works will include route clearance, cable burial using a cable-laying vessel and cable
burial tool, and shallow-burial at cable crossings and provision of cable protection.

Prior to cable installation by barge, a Route Clearance Operation (RC) and Pre-lay Grapnel Run
(PLGR) will be conducted, in which a grapnel is dragged along the seafloor to remove large objects
from the cable path. Typical grapnels anchors used are shown in Figure 1-9. Such processes are
intended to remove out-of-service cables and any debris or obstacles that may pose threat to the
cable laying process. Any old cables or debris recovered will be retained on board the RC and PLGR
vessel(s) and shall properly be disposed of to an approved dumping ground ashore.

Whenever other seabed debris is encountered this shall, as far as practicable and reasonable, be
cleared to ensure that a safe corridor exists for the cable laying. In all circumstances, no towed
equipment (e.g. grapnels) shall be used within 50m of any pipeline or in-use submarine cable
system identified by the Tone/Magnet Detector survey (shown in Figure 1-8). Recovery/re-launch
of towed equipment 50m before/after any crossing point is the industry standard practice and so
will be followed.

Starting 194m off-shore from the landing point, the cable to the eastern boundary of Hong Kong
will be buried using jetting techniques to a depth of 5m by an “Injector Burial Tool” or “Sledge
Tool” towed behind a cable-laying vessel. These burial tools are shown in Figure 1-9.

On board the cable-laying vessel, the cable will be fed into the burial tool, which will lay the cable
into the seabed at the target depth. The target burial depth within Hong Kong waters is
approximately 5m below the seabed, except when crossing obstructions and in transient zones,
such as between launch positions of burial tool, the end of APs, and reaching the target burial
depth on an incline.

SMEC Internal Ref. 7076640 D01 1-6
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The cable burial tool uses localised high-pressure jets directly around the cable to fluidise a
narrow trench in the seabed to the desired depth into which the cable is simultaneously laid and
buried. The maximum width of the seabed fluidised by the burial tool is 0.5m and the disturbed
area of the seabed will be limited to this width.

A dive team on the cable-laying vessel will be on standby during cable laying to ensure proper
functioning and positioning of the burial tool. The cable-laying vessel towing the burial tool will
travel at a maximum speed of 1km per hour during the cable laying process along the cable
alignment.

The seabed where the cable will be laid has been used over the years for fishing, material
extraction, public utilities and for the laying of other cables. The seabed in the vicinity of the cable
alignment has been significantly disturbed and based on geophysical survey data, the seabed
along the cable alignment shows scattered trawl scars and numerous dumped materials.

Where the BtoBE-HK Cable needs to cross existing cables or pipelines, the burial tool will be re-
adjusted about 50m from the crossing location to a depth sufficient to allow a cushion of seabed
material to remain above the cable or pipeline to be crossed. Additional protection for the cable
will be provided by “Uraduct” (shown in Figure 1-8), if needed. Crossings will be agreed with other
cable owners in advance of installation. Once the cable has been crossed, the burial tool will be re-
adjusted to achieve the target burial depth.

When crossing the HKE Gas Pipeline, which is buried around 3m below the seabed, a shallower
burial depth is required. At around 50m from the Pipeline, shallower burial of the cable will be
carried out by divers at a depth possible/agreed with the facility owner (over the top of the
Pipeline), as shown in Figure 1-8. Since a cable laid with shallow burial may be susceptible to
anchor damage, additional cable protection by “Uraduct” will be needed for this 100m section.
“Uraduct” comes in various sizes, but for a 38mm diameter cable, the diameter of the cable with
the “Uraduct” protection would be approximately of 105mm.

There will be some locations where the injector burial tool cannot be used, e.g. where there are
existing cables or pipelines to be crossed. At these locations, the cable is not buried but rests
temporarily on the seabed. Thereafter, post-lay inspection and post-lay burial will be carried out
by means of water jetting using a ROV. The water jetting power of ROV is of either same or less
than the injector burial tool/sledge tool used during cable installation. Thus, the seabed can be
expected to naturally reinstate to before-work level and conditions shortly after completion of the
post lay inspection and burial works, similar to that of the cable installation.

If a cable installed under the seabed is damaged by anchors or dropped objects, cable repair
works will be needed. These works comprise route clearance prior to repair, exposing the
damaged cable section, reconnecting the damaged cable, and reburial of the repaired section.

To determine the fault location, inspection of cable will be carried out using ROV or divers and if
the cable is buried, tracking equipment will be used. After identifying the fault area, ROV, grapnels
or divers cut the cable. The buried cable will be uncovered by divers using hand-jetting and ROV
using jetting technique. Without jetting, the grapnels will penetrate the seabed to pick up the
cable. The cable ends then will be recovered to the vessel using diver, ROV or gripper grapnels.
While one cable end is repaired on the vessel, the other cable end will be attached to a rope that
is lowered to seabed and this rope will be attached to a buoy to mark its location.

SMEC Internal Ref. 7076640 D01 1.7
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Damaged cable section will be cut out. First one end will be spliced to the spare repair cable section
and electrical and optical testing conducted to ensure the integrity of the splice and cables. Then
the second cable end will be picked up and spliced back to the repair cable section. Upon
completion, the cable integrity will be confirmed through end-to-end electrical and optical testing.

When repair and connection are completed, the repaired cable will be lowered onto the seabed
back to the original alignment. Cable protections such as articulated pipe for shore-end installation,
Uraduct for crossings or other measures would be applied to the cable before replacement. A diver
or ROV will then inspect the repair area to identify the two ends of the unburied cable.

If burial is considered necessary, diver, ROV or burial tool will be used to bury the repaired cable
to the target depth. If only shallow burial or surface laid is allowed, cable protection such as
articulated piping, Uraduct or other measures will be implemented. Final inspection and burial will
be carried out by diver or ROV before the completion of repair works.

Exposing the damaged cable section, picking up and reconnecting the damaged cable is
anticipated to have limited disturbance to the seabed. Cable repairs will be carried out by either
the burial tool or divers using jetting tools and ROV that is of either same or less powerful than
those used during cable installation. Thus, the seabed can be expected to naturally reinstate to
before-work level and conditions shortly after completion of the repair works, similar to that of
the cable installation.

The shore-end cable laying works at SST Beach are within a CPA. St. Stephen’s Beach is a gazetted
bathing beach as specified in the Fourth Schedule to the Public Health and Municipal Services (Cap.
132), with its (seaward) boundary approx. 253m from the cable alignment. Figure 1-10 shows the
Designated Project (DP) elements of the BtoBE-HK Cable.

Thus, the Project is classified as DP under the Environmental Impact Assessment Ordinance (EIAQ)
as specified below:

e Schedule 2, Part |, Item C.12. This refers to a dredging operation which (a) is less than 500m
from the nearest boundary of an existing or planned (iii) bathing beach and (vii) coastal
protection area.

As a DP, the BtoBE-HK Cable requires an EP prior to commencement of cable installation works.
This Project Profile has been prepared to support an application for permission to apply directly
for the EP under Section 5(1)(b) and Section 5(11) of the EIAO.

The contact for the Project Proponent is:

Mr Keith LEUNG

Transmission Engineering Manager — Planning & Development
China Mobile International Limited

Email keithleung@cmi.chinamobile.com

Telephone +852 6765 7056

SMEC Asia Limited (SMEC) has been appointed to prepare this Project Profile. All queries can be
addressed to SMEC at:

Ms Cindy CHUNG

Senior Environmental Consultant
SMEC Asia Limited

Email cindy.chung@smec.com
Telephone +852 3995 8100

SMEC Internal Ref. 7076640 D01 1-8
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Basic Information

Figure 1-1: Alignment of Entire BtoBE Cable
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Basic Information

Figure 1-2: Alignment of BtoBE-HK Cable in Hong Kong Waters
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Basic Information

Figure 1-3: Proposed BtoBE-HK Cable Alignment with Co-ordinates of Control Points
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Basic Information

Figure 1-4: Proposed and Alternative BtoBE Cable Landing Points at Sha Shek Tan Beach, Chung Hom Kok and Alignment
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Figure 1-5: Sensitive Receivers in the Vicinity of BtoBE-HK Cable
o i P I R Y

! 1 \2 | 2 74

Ly

Legend

BtoBE-HK Cable Alignment Seawater Intake

Gazetted Bathing Beaches Coastal Protection Area

Fish Culture Zone Coral Communities of Ecological Concern

Site of Special Scientific Interest Country Park

Marine Reserve Nursery Areas of Commercial Fisheries Resources

Spawning Grounds of Commercial Fisheries Resources

~

Declared Monument

Site of Archaeological Interest Gazetted Artificial Reef

Sand Deposit

IBCNC R .

Area Currently Gazetted for
Sand Dredging and Sediment Disposal

Hong Kong SAR Boundary
BEAMIITHERR

A e

Repulse
Bay

Tai Tam
Bay

SMEC Internal Ref. 7076640 D01
1-13

PROJECT PROFILE
2 March 2020

Bay to Bay Express Cable System — Hong Kong Segment (BtoBE-HK) — Chung Hom Kok
Prepared for China Mobile International Limited




Basic Information

Figure 1-6: SST Beach Landing Area
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Figure 1-7: Existing BMH and Land-side Conduits at SST Beach Landing Area

Beach Manholes at SST Beach
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Figure 1-8: Possible Cable Protection Measures at Crossing Locations
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Basic Information

Figure 1-9: Examples of Cable-laying Vessels and Cable Burial Tools
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Figure 1-10:
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Designated Project Elements of BtoBE-HK Cable
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OUTLINE OF PLANNING AND IMPLEMENTATION
PROGRAMME

2.1.1 The Project is to be led, planned and managed by the Project Proponent, China Mobile
International Limited (CMI). To assist in project planning and implementation, CMI has engaged:
e Consultants to:
- Obtain gazettal under the Foreshore and Seabed (Reclamation) Ordinance (FSRO) and
liaise with Lands Department (LandsD) and District Councils (DCs)
- Address marine traffic issues and liaise with Marine Department
e Contractors to:
- Carry out the cable laying works
2.2.1 The BtoBE-HK Cable is provisionally scheduled to be landed and installed in the third quarter
(July to September) of 2020, subject to receiving the necessary permits/approvals. The expected
installation schedule within Hong Kong is shown in Table 2.1 below and some works activities
may be carried out concurrently that the overall marine cable installation shall be up to 150
working days:
Table 2.1: Tentative Installation Schedule
Preparation for Cable Laying and Burial:
e Route Clearance and/or Pre-lay Grapnel Run Up to 45 working days
Land Based Installation:
e Land works between the BMH and landing point ~ Up to 4 working days
Marine Cable Laying and Burial:
e Shore-end installation (between landing pointto  Up to 10-14 working days
about 200m seaward)
e Remaining offshore installation to eastern Up to 60 working days
boundary of Hong Kong waters
e Post-lay Works, if necessary Up to 45 working days
2.2.2 The gazetted St. Stephen’s Beach is located opposite to the landing point across Stanley Bay and
the shortest distance between the cable alignment and the gazetted (seaward) boundary of St.
Stephen’s Beach is 253m. The cable alighment passes through Stanley Bay, as shown on Figure
2.1, which is used for water sports activities.
2.23 The peak season for water sports activities is from mid-July to end-August and all days of Dragon
Boat racing during the Tuen Ng Festival in June. To minimise potential nuisance to the users of
Stanley Bay (e.g. bathers at St. Stephen’s Beach, participants of Dragon Boat races, etc.),
including St. Stephen’s Beach Water Sports Centre, marine works within Stanley Bay will be
avoided throughout the period from 1 June to 31 August inclusive.
PROJECT PROFILE SMEC Internal Ref. 7076640 DO1
Bay to Bay Express Cable System — Hong Kong Segment (BtoBE-HK) — Chung Hom Kok 2 March 2020 2-1
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The following projects are planned in the vicinity of the BtoBE-HK Cable:

South East Asia — Japan 2 Cable System — Hong Kong Segment (SJC2-HK). The SIC2 Cable is
a submarine telecommunications cable connecting Japan, China, Hong Kong, the Philippines,
Brunei, Thailand, Singapore and Indonesia that is planned to be in service in 2020. A Project
Profile is currently under preparation for application under S5(11) of the EIAO in late-2019.
According to that Project Profile, the programme for installation of SJIC2-HK Cable is the
second quarter of 2020. The BtoBE-HK Cable is scheduled to be installed in the third quarter
of 2020. The installation of SIC2-HK Cable will therefore be completed BEFORE the
installation of BtoBE-HK Cable and so there will be no overlap of construction works for
these two cables. To ensure this is the case, the Project Proponent of BtoBE-HK Cable will
propose a Liaison Officer who will be responsible for liaising with the Project Proponent of
SJC2-HK Cable to avoid the two cables being installed at the same time. As the installation
works of the two cables will therefore not be concurrent, cumulative environmental impact
is not anticipated.

Hong Kong-Americas (HKA) Submarine Cable Network — CHK. The HKA Cable is a submarine
telecommunication cable system linking Hong Kong and the United States that was
announced in January 2018. A Project Profile was prepared for application under S5(11) of
the EIAO and the EP was issued in February 2019. According to that Project Profile, the
programme for installation of HKA Cable is the first quarter of 2020. The BtoBE-HK Cable is
scheduled to be installed in the third quarter of 2020. The installation of HKA Cable will
therefore be completed BEFORE the installation of BtoBE-HK Cable and so there will be no
overlap of construction works for these two cables. To ensure this is the case, the Project
Proponent of BtoBE-HK Cable will propose a Liaison Officer who will be responsible for
liaising with the Project Proponent of HKA Cable to avoid the two cables being installed at
the same time. As the installation works of the two cables will therefore not be concurrent,
cumulative environmental impact is not anticipated.

Hong Kong Offshore Wind Farm in Southeastern Waters. CLP has extended the feasibility
study stage of the project by a few years and postponed the construction stage. Since further
economic viability and technical design studies are needed, there is still no firm date for the
commencement of the project. The construction works for the cable section of this project
are therefore are not likely to begin until AFTER the BtoBE-HK Cable has been installed.

SMEC Internal Ref. 7076640 D01 2.9
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Outline of Planning and Implementation Programme

Figure 2-1:
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3 MAJOR ELEMENTS OF THE SURROUNDING
ENVIRONMENT

3.1.1 The BtoBE-HK Cable avoids all principal fairways and TSSs in Hong Kong waters, including the East
Lamma Channel and Tathone Channel TSSs. Such routing will minimise the disturbance to marine
traffic within major marine vessel fairways and their vicinity.

3.2.1 There are several utilities located in the vicinity of the BtoBE-HK Cable and these include
communications cables and pipelines:

3.2.2 SST Beach is a prime location for landing of submarine cables and four cables (all still in service)
have previously landed at the BMH at SST Beach:

e EAC-C2C Cable — two in-service cables.
e (C2C Cable —one in-service cable.

e SJC Cable — one in-service cable.

3.2.3 There are no existing electrical cables located in the vicinity of the BtoBE-HK cable alighment.

3.24 There is one pipeline, the HKE Gas Pipeline, that must be crossed by the BtoBE-HK Cable (and is
already crossed by most other cables).

3.25 The closest seawater intake is the seawater intake for The University of Hong Kong Swire
Institute of Marine Science at Cape d’Aguilar, however, it is more than 1km away from the
proposed cable alignment at the closest point. The two seawater intake points for Ocean Park
are over 3km away from the proposed route. Due to this distance, the intakes will not be
affected by the Project.

331 There are a number of areas with special planning designation in the vicinity of the BtoBE-HK
Cable alighment. These include CPAs; Gazetted Bathing Beaches; Marine Reserve; SSSls; coral
communities; FCZs; and cultural heritage sites:

3.3.2 The BMH and beach section of the cable route are within land zoned as CPA, which stretches
along the length of the coastline of CHK. Considering the small scale and very short period of
cable burial works to be carried out at the landing point, the impacts arising from the works at
the landing point, which is within the CPA, will not be significant. A limited amount of existing
concrete and soft sand will be removed and reinstated. These works will be minimal and
temporary. Flora and fauna will not be affected and the works area will be reinstated once the
land based works are completed. Ecological surveys carried out for previous cables with the
same landing point at SST, such as the HKA Cable, SJC Cable and C2C Cable, did not identify any
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species of conservation importance. There will be overall no terrestrial ecological impacts
caused by the Project. Therefore, the CPA will not be permanently affected by this Project.

However, for reference, there are CPAs near both north and south of St. Stephen’s Beach, which
is southeast of the landing point. These CPAs are located at Wong Ma Kok and Tong Yan Pai. The
BtoBE-HK Cable will be about 160m from these CPAs at the closest point, and so will not be
affected by this Project.

The cable alignment passes through Stanley Bay, which is used for water sports activities. The
peak season for water sports activities is from mid-July to end-August and all days of Dragon
Boat racing during the Tuen Ng Festival in June.

The closest Gazetted Bathing Beach to the cable alignment is St. Stephen’s Beach, at 253m,
which is within Stanley Bay. As any sediment plume arising from the cable laying works is
calculated to reach a maximum distance of 180m from the cable, the gazetted beach will not be
affected by the Project.

The Marine Reserve closest to the cable alignment is Cape D'Aguilar Marine Reserve, which
occupies about 20ha of sea area around Cape D’Aguilar. The Marine Reserve is located about
900m to the north of the cable alignment and the cable does not enter the Marine Reserve at
any point. As such, the Marine Reserve will not be affected by this Project.

The closest SSSI, the Cape D’Aguilar SSSI, is a terrestrial site about 840m from the closest
alignment of the cable, while the Tai Tam Reservoir Catchment SSSl is located about 848m to
the north of the cable alignment. Since these two SSSls are located far from the cable alignment,
they will not be affected by this Project.

From coral surveys carried out in 2000 from Project Profile for C2C Cable Network, in 2011 from
Project Profile for SIC Cable System and in 2018 from Project Profile for HKA Submarine Cable,
the overall abundance and diversity of corals is low in the context of subtidal hard bottom
habitats in the areas near the landing point at STT, and so the landing point is considered to have
low ecological value. Overall, the subtidal areas in the vicinity of the BtoBE-HK Cable landing
point and route are of low to medium ecological value in comparison to other areas of Hong
Kong.

Several coral communities of ecological significance have been identified near the cable
alignment, including those along the coastline of Round Island, CHK, Beaufort Island, Po Toi,
Sung Kong and Waglan Island.

The closest coral community is along the coast of north of Beaufort Island with the distance of
about 505m from the cable alignment, while the remaining coral communities are more than
600m from the cable alignment. Given these distances, the coral communities of ecological
significance will not be affected by this Project.

The nearest FCZ is the Po Toi FCZ located over 3km from the cable alignment. Given this
distance, the FCZ will not be affected by this Project.
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According to the List of Sites of Archaeological Interest in Hong Kong, maintained by the
Antiquities and Monuments Office (AMO), the Chung Hom Wan Site of Archaeological Interest is
located approx. 470m west of the landing site at SST Beach. No declared monuments, proposed
monuments, graded historic sites/buildings, or government historic sites identified by AMO are
found within 500m of the cable landing site.

As the Chung Hom Wan Site of Archaeological Interest is on land, and there are no major land-
based construction works associated with the Project, no terrestrial cultural heritage sites will be
affected by the Project.

To assess any impact to marine archaeological resources from the proposed BtoBE-HK Cable,
reference has been made to the HKA in 2018 and APG in 2013, which follow similar alighment to
that proposed for the BtoBE-HK Cable. The Project Profiles for HKA and APG concluded that
there is no features of archaeological value identified in the vicinity of the cable alighment. This
is also supported by the findings of the marine geophysical survey that was completed for the
BtoBE-HK cable in 2019.

Section 2.3 identified potential interactions between the installation of the BtoBE-HK Cable and
construction of other projects in the vicinity. The installation of the BtoBE-HK Cable will be
carried out so as not to coincide with construction/installation of other projects, and so
cumulative impacts with the BtoBE-HK Cable will not occur. The Project Proponent of BtoBE-HK
Cable will appoint a Liaison Officer who will be responsible for liaising with the Project
Proponent of other planned projects in the vicinity to avoid concurrent construction works with
other projects, hence no cumulative impact is expected.
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POSSIBLE IMPACTS ON THE ENVIRONMENT

The potential environmental impacts associated with the Project are summarised in Table 4.1
and likely impacts are assessed in the following sub-sections.

Table 4.1: Potential Sources of Environmental Impacts

Gaseous Emissions

Dust

Odour

Noisy Operations

Night-time Operations

Traffic Generation

Liquid Effluents, Discharges, or

Contaminated Runoff

Generation of Waste or By-
products

Manufacturing, Storage, Use,
Handling, Transport, or Disposal
of Dangerous Goods, Hazardous
Materials or Wastes

Risk of Accidents Which Result
in Pollution or Hazard

Disposal of Spoil Material,
Including Potentially
Contaminated Materials
Disruption of Water Movement
or Bottom Sediment

Unsightly Visual Appearance

Ecological Terrestrial
Impacts
Inter-tidal
Marine
Fisheries
Cultural Terrestrial
Heritage .
& Marine

Key: v =Potential to result in adverse impacts.
x = Not expected to result in adverse impacts.

Prepared for China Mobile International Limited

X \ ¥ \ ¥ % %

X
X

X X X X X X %

x

No significant emissions
No significant emissions
Not anticipated

Limited PME will be used
Not required

Limited marine traffic is expected

X \ % \ ¥ % %

Not anticipated
X Not anticipated

x Not anticipated

X Not anticipated

X No contaminated mud and no
disposal of spoil anticipated

v Cable laying will disturb the bottom

sediment

X Works are mainly under water and
the land cable will be buried
underground

X Minor excavation work and no new

construction on land that flora and
fauna will not be affected

v Habitat at SST Beach may be
affected by the cable as it
approaches the landing point

v Corals and marine mammals in
vicinity of the cable alignment may
be affected

v Potential impacts along alignment
X No impact on terrestrial sites
£% No impact anticipated on marine

archaeological resources
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No environmental impacts are expected to occur during normal operation of the cable, however,
there may be a future requirement for maintenance work (i.e. cable repair at particularly fault
location due to unexpected damage) to be carried out. Cable repair will be carried out by either
the burial tool or divers using jetting tools that is of either same or less powerful than those used
during cable installation. The same techniques and either same or less powerful tools used for
cable installation will be adopted for laying of the re-paired cable. Thus, the seabed can be
expected to naturally reinstate to before-work level and conditions shortly after completion of
the repair works, similar to that of the cable installation. The impacts from any future cable
repair work are expected to be smaller than for the cable installation.

The future cable repair works will be conducted along the same proposed alignment and it is
expected that the repair works will be carried out within a much short period than the main
cable installation as it shall be at a particular fault location only. Since the impacts are
anticipated to be smaller during cable maintenance and repair works than those for cable
installation during construction, the following assessments therefore relate only to the
installation of the cable and any potential repair works that may be needed in the future during
the operation stage.

A water quality assessment is provided in Appendix A. A summary is provided below.

There will be limited use of machinery for the shore-end cable installation, oil spillage from
machinery could be a potential source of water quality impact. However, oil spillage could be
prevented with the implementation of precautionary measures and good site practice.

There is potential for small scale and localised water quality impacts to occur from cable
installation works. The calculation of sediment transport from the cable laying works indicates
that sediments disturbed during use of the cable burial tool will settle back to the seabed within
a maximum of 180m of the cable alignment within about 3.5 minutes.

A total of 18 no. WSRs have been identified near the cable alighment, including seawater
intakes, gazetted bathing beaches, a FCZ, Spawning Grounds of Commercial Fisheries Resources,
SSSls, a Marine Reserve, and coral communities of ecological concern. The nearest of these to
the cable alignment is St. Stephen’s Beach, a gazetted bathing beach, which is 253m from the
cable alignment.

The cable (and the majority of other existing cables) passes through Spawning Grounds of
Commercial Fisheries Resources and so there may be short-term impacts during installation.
None of the other WSRs are located within the 180m maximum sediment settlement distance
from the cable trench, which means none will be directly affected by the Project. Also, except for
St. Stephen’s Beach, none of the other WSRs are located within 500m (the distance normally
adopted as required study area for water quality impacts) of the cable trench, which means that
none will be indirectly affected by the Project.

The route of the BtoBE-HK Cable maintains a distance of 253m from the nearest boundary of St.
Stephen’s bathing beach. This is the maximum separation distance that can be achieved taking
into consideration the proximity of other planned and existing cables for which a minimum
separation distance must be maintained. The length of the cable installation within 500m of the
boundary of St. Stephen’s Beach will be about 830m. Considering the maximum speed of the
cable-laying vessel will be just 1km/h, the cable installation works within 500m of the boundary
of St. Stephen’s Beach will take less than one hour .The maximum predicted extent of any plume
from the installation of the cable is 180m, meaning that there is in addition a 70m “buffer”
between any possible plume and the extreme edge of the nearest boundary of St. Stephen’s
bathing beach. As such, it is anticipated that all sediment will settle before reaching St. Stephen’s
Beach and so there will be no adverse impacts at St Stephen’s Beach.
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Although lifeguard services are provided at St. Stephen’s Beach throughout the period from April
to October inclusive, the peak season for water sports activities is from mid-July to end-August
and all days of Dragon Boat racing during the Tuen Ng Festival in June. Considering that there
will be more users enjoying water sports activities at St. Stephen’s Beach during the peak
seasons, to minimise potential nuisance to the users of Stanley Bay (e.g. bathers at St. Stephen’s
Beach, participants of Dragon Boat races, etc.), including St. Stephen’s Beach Water Sports
Centre during the peak season, as a precautionary measure marine works within Stanley Bay will
be avoided throughout the period from 1 June to 31 August inclusive. Although lifeguard
services are provided at St. Stephen’s Beach throughout the period from April to October
inclusive, there will be fewer users outside the peak season and as the cable installation works
within 500m of the boundary of St. Stephen’s Beach will take less than one hour, the potential
water quality impact outside the peak seasons is considered to be very limited.

Furthermore, a floating silt curtain will be used for cable installation within 500m of the
boundary of St. Stephen’s Beach so as to further minimise the potential risk of water quality
impacts. The length of the cable installation within 500m of the boundary of St. Stephen’s Beach
will be about 830m. Considering the maximum speed of the cable-laying vessel will be just
1km/h, the cable installation works within 500m of the boundary of St. Stephen’s Beach will take
less than one hour. Water quality monitoring will also be conducted during the cable installation
within 500m of the boundary of St. Stephen’s Beach to verify that there is no adverse impact to
the water quality at St. Stephen’s Beach. With the floating silt curtain in place the potential risk
of water quality impact will be greatly minimised.

Overall, with the recommended mitigation measures in place, no adverse water quality impacts
are anticipated from the cable installation works, nor from any emergency repair works in the
future.

A marine ecological assessment is provided in Appendix B. A summary is provided below.

The review of the existing information on the marine ecological resources in the vicinity of the
cable landing point at SST Beach in CHK and the cable alighment in Hong Kong waters has
revealed that the area where the cable is to be laid is of generally low ecological value.

Although soft bottom assemblages will be disturbed during cable laying, the habitat will be
reinstated by similar communities within a short period of time and thus the impacts are not
regarded as significant.

The landing point is composed of natural soft sandy beaches and previous ecological surveys
found no rare species of conservation interest. From the surveys in 2000, 2011 and 2018 that
the overall abundance and diversity of corals is low in the context of subtidal hard bottom
habitats in Hong Kong, and the landing point is considered to have low ecological value. Overall,
the subtidal areas in the vicinity of the BtoBE-HK Cable landing point and route are of low to
medium ecological value in comparison to other areas of Hong Kong.

The closest coral community of ecological concern is along the coast of Beaufort Island, which is
at around 505m from the cable alignment. It is unlikely to be affected by the cable installation as
it located a significant distance beyond the 180m maximum sediment dispersion distance. Due
to the short duration of impacts and the limited dispersion of sediment plume, potential impacts
are considered to be unlikely at these coral communities.

The closest SSSl is the Cape D’Aguilar SSSI, a terrestrial site about 840m from the closest alignment
of the cable while the Tai Tam Reservoir Catchment SSSI and Cape D’Aguilar Marine Reserve is
located 900m to the north of the cable alignment. Since these SSSIs and the Marine Park are
located a significant distance from the cable alignment, they will not be affected by this Project.
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Considering that the maximum speed of the cable-laying vessel will be just 1km/h, the risk of
vessel collisions with cetaceans will be very small. Thus, direct impact to marine mammals caused
by vessel collision is not anticipated. Studies of the Finless Porpoise suggest that it produces sonar
clicks at a peak frequency of 142kHz. With regard to the potential construction phase impacts,
marine jetting works and large marine vessels typically emit sound in the range of 0.02 to 1 kHz,
which is generally below the hearing range of Finless Porpoises. Construction noise levels are also
generally below the 8 to 90 kHz hearing range of Chinese White Dolphins, although this species is
uncommon outside its preferred estuarine habitat in the western waters of Hong Kong.
Considering that the marine jetting works and large marine vessels typically emit sound which is of
much lower frequency than the sonar clicks produced by Finless Porpoises, the works will not
affect marine mammals. Thus, it is anticipated the operation of the jetting works and vessels will
not cause indirect impact to the Finless Porpoise.

The Chinese White Dolphin is not recorded as being present in the south-eastern waters where
the BtoBE-HK Cable will be laid and so will not be affected. Part of the cable, i.e. from the CHK
landing point to south of the CHK landing point will cover the areas where the Finless Porpoise has
been observed in the dry season, from December to May. The rest of the cable, i.e. south-eastern
to eastern waters, will be located in an area that where Finless Porpoise has been observed during
wet season, from June to November. The anticipated timing for landing and installation of cable is
during the third quarter (July to September) of 2020. Although the anticipated construction
programme implies that landing and installation of cable will straddles across the dry and wet
season, marine mammals are highly mobile and can swim into open waters to avoid short term
and localized seabed disturbance. Also, marine mammals are air breathing so that sediment
plume will have no effect on their respiratory surfaces. Given the temporal and spatial distribution
of Chinese White Dolphins and Finless Porpoises, it is not anticipated that there would be any
adverse impact on marine mammals caused by the cable installation works.

As precautionary measures, coral monitoring through pre-installation survey and post-project
survey will be carried out in the vicinity of the landing area to confirm no adverse impacts to
corals, as well as a marine mammal exclusion zone within a radius of 250m from the cable
installation barge will be set up to mitigate potential indirect impacts on Finless Porpoise during
the cable laying works. Full details of the EM&A requirements are given in Appendix F.

Impacts to marine ecological resources have largely been avoided during cable laying through
the selection of a landing point, careful consideration for cable alignment, and use of cable
laying techniques that result in little disturbance to the marine environment. Due to the short
duration of impacts and the limited dispersion of sediment plumes, adverse impacts to marine
ecology are not expected to be significant and will be minimised during the cable installation and
any subsequent cable repair works.

Precautionary measures/good site practices recommended to minimise impacts to water quality
will also minimise impacts to marine ecological resources. Water quality monitoring will be
carried out during marine works to demonstrate that no adverse impact has occurred.

A fisheries assessment is provided in Appendix C. A summary is provided below.

A review of existing information on the fisheries resources and fishing operations along the
alignment of the BtoBE-HK Cable has found the majority of the area supports fisheries resources
with low to moderate fisheries production.

There is a recognized Spawning Grounds of Commercial Fisheries Resources at south-eastern
waters through which the BtoBE-HK Cable passes, which might be directly affected. Fisheries
production in this area ranges from 0 kg/ha to >300 to 400kg/ha in terms of catch weight of fish,
in which the majority of the grids show less than 300kg/ha. Fisheries production with Sampan
was highest (>50 to 100 kg/ha) in the cable section west to north of Beaufort Island and the
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value decreases (0 to 50 kg/ha) in the cable section from east of Beaufort Island. Fisheries
production with other types of fishing vessels was highest (>300 to 400 kg/ha) in the cable
section west to east of Beaufort Island and the value decreases (0 to 200 kg/ha) in the cable
section east of Sung Kong.

Due to the small area occupied by the cable-laying vessel and short duration required for the
cable installation in any one location, potential impacts on fishing vessel transit and fishing
activities along the cable alignment will not be significant.

In terms of indirect impact, based on worst case scenario assumptions the maximum predicted
extent of any sediment plume arising from the cable laying works is 180m from the cable trench,
and will settle back onto the seabed within 3.5 minutes. Thus, the seabed will be reinstated
naturally by resettlement of disturbed sediments, following which there will be immediate
recolonization by benthic fauna that provide food for fish.

The greater the distance from the cable trench, the less likely there is to be any indirect impact
on sensitive receivers. Nursery Areas of Commercial Fisheries Resources and Artificial Reefs are
>7km from the cable alighment and the nearest FCZ is >3km away. At these distances, the
Nursery Areas of Commercial Fisheries Resources, Artificial Reefs and FCZ are unlikely to be
affected by the Project.

Given the above, unacceptable adverse impacts are not expected to arise from the cable laying
works. No environmental impacts are expected to occur during normal operation of the cable,
however, there may be a future requirement for maintenance work (i.e. cable repair at a fault
location due to unexpected damage) to be carried out. The cable repairs will be carried out by
divers using less powerful, hand-held jetting tools and ROV, the seabed can be expected to
naturally reinstate to before-work level and conditions shortly after completion of the repair
works. Overall, no unacceptable impacts are predicted on fisheries as a result of this Project.

A cultural heritage assessment is provided in Appendix D, which includes a MAI conducted by a
qualified marine archaeologist. A summary is provided below.

No declared monuments, proposed monuments, graded historic sites/buildings, or government
historic sites identified by AMO are found within 500m of the cable landing site. There will be no
threat to terrestrial cultural heritage from marine works. At the SST Beach landing point, the
only works will be shallow excavation to enable the cable to enter the existing BMH — no new
construction is required. As such, terrestrial cultural heritage sites and the nearest Site of
Archaeological Interest (which is located within 500m of the cable landing point) will not be
affected by the Project.

The geophysical surveys of previous MAIs and the one carried out for the BtoBE-HK Cable in
2019 reveal that seabed along the BtoBE-HK Cable alighment has been heavily impacted from
trawling, dumping of materials and installation of previous cables. It also reveals the nature of
the sediments to be very soft to soft sandy gravelly clay. The previous seabed disturbance would
have significantly reduced the archaeological potential of the seabed in the vicinity of the cable.

The geophysical survey of the BtoBE-HK Cable alighment revealed that the seabed has numerous
scars and debris/boulders. It identified six sonar contacts within the 50m corridor of the cable
alignment, and all are classified as debris, except one is found to be possible fishing net.

Forty-one magnetic contacts were identified within the 50m corridor but all of these are either
in-service cables, out-of-service cables or unknown objects. Other magnetic contacts and sub-
bottom anomalies that were found during the geophysical surveys have been identified as being
related to other cables or gas pipeline, and although there are also a large number of anomalies
that are of unknown origin, they can potentially represent buried or partially debris.
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456 A review with reference to the Hong Kong Underwater Heritage Group of the UKHO wrecks
database does not identify any shipwreck sites within the Study Area. The nearest site is of over
200m from the BtoBE-HK cable route, which is outside the Study Area.

45.7 The MAI established that there is no evidence for marine archaeological resources and hence no
marine archaeological impacts are expected. No mitigation measures or further action will
therefore be required.

4.6.1 A noise impact assessment is provided in Appendix E. A summary is provided below.

4.6.2 A noise assessment was undertaken to describe and evaluate the potential noise impacts arising
from the land, inshore and remaining submarine works associated with cable installation and
operation (including maintenance) at two residential Noise Sensitive Receivers on Cape Road.

4.6.3 No exceedance at representative NSRs is predicted to occur and so it can be concluded that
there will be no unacceptable noise impact resulting from the Project.

47.1 The following impacts are not anticipated from the installation of the cable and so have not
been assessed in this Project Profile:

e Gaseous Emissions. Exhaust emissions from plant used for installation works will be
insignificant due to the limited plant required and will not cause adverse impacts on air local
quality. Any Non-Road Mobile Machinery (NRMMs) used will follow requirements of the Air
Pollution Control (Non-road Mobile Machinery) (Emission) Regulation to minimise emissions.

e Dust. No new construction works required for the cable landing as existing infrastructure
will be used. As such, dust generation will be negligible. Nevertheless, relevant control
measures stipulated in the Air Pollution Control (Construction Dust) Regulation will be
implemented to minimise dust emissions during installation.

e Odour. No odour impacts will arise from the Project. No marine sediments will be dredged
or brought to the surface.

¢ Night-time Operations. There is no expectation that construction works associated with the
onshore and offshore submarine cable installation will need to be carried out during
Restricted Hours, however, should this be required, then a Construction Noise Permit will be
applied for under the Noise Control Ordinance.

e Traffic Generation. Only minimal or short-term marine traffic movement related to the
shore-end and offshore cable installation is expected, which will not generate significant
gaseous emission.

e Liquid Effluents, Discharges, or Contaminated Runoff. There will be no effluents, discharge
or contaminated run-off entering the marine environment.

e Generation of Waste or By-products. No waste materials are anticipated to be generated as
a result of cable installation. Any old cables or debris recovered during the RC and PLGR will
be retained on board the RC and PLGR vessel(s) for proper disposal ashore.

e Manufacturing, Storage, Use, Handling, Transport or Disposal of Dangerous Goods,
Hazardous Materials or Wastes. No dangerous goods or hazardous materials will be used or
generated by this Project. No waste will be generated by this Project other than the above.

e Risk of Accidents Resulting in Pollution or Hazard. Laying of submarine cables is an
established process in Hong Kong and there is only a minimal risk of accident. Given that no
dangerous goods or hazardous materials will be used or generated by this Project, the risk of
any accident resulting in pollution or hazard is negligible.

PROJECT PROFILE SMEC Internal Ref. 7076640 DO1
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Disposal of Spoil Material, Including Potentially Contaminated Materials. No spoil or
dredged material will be generated by the Project and so there is no need for disposal of
such. There are no contaminated mud pits in the vicinity of the cable alignment and there is
no reason to suspect any contaminated materials will be encountered.

Landscape and Visual. Since the cable will be buried in the seabed, its installation will not cause
any visual obstruction or inconvenience to the public. At the landing point, the installation will
use existing BHM and conduits connecting to the CLS that no tree felling is anticipated. There
will be some trenching between the landing point to the existing BMH to bury the cable and
construct the duct, but the works area will be reinstated to its original state immediately
afterward the burial work is completed and the proposed works are not anticipated to cause any
long term adverse impact on existing landscape resources or character. Therefore adverse
landscape, tree or visual impact is not anticipated during either construction or operation.

Ecological Impacts — Terrestrial. No impacts to terrestrial ecology will arise from the
installation of the cable below the seabed. The cable landing point above water at SST Beach
comprises soft sand and existing concrete and does not provide valuable habitat.
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5 ENVIRONMENTAL PROTECTION MEASURES TO BE
INCORPORATED INTO THE DESIGN AND ANY FURTHER
IMPLICATIONS

5.1.1 This environmental assessment has identified that the Project may result in a localised
temporary elevation of suspended solids at the seabed during cable installation. The increased
suspended solids will be generally limited to within 180m of the cable trench and would settle
within about 3.5 minutes after cable installation. Previous assessments and monitoring results
from similar projects (listed in Section 6) have similar findings, i.e. that there is no non-
compliance due to cable installation works.

5.1.2 A total of 18 no. WSRs have been identified, including seawater intakes, gazetted bathing beaches,
a FCZ, Spawning Grounds of Commercial Fisheries Resources, SSSls, a Marine Reserve, and coral
communities of ecological concern. For the Spawning Grounds of Commercial Fisheries Resources
through which the cable (and the majority of other previous cables) passes, there may be short-
term impact. None of the other WSRs are located within the 180m maximum sediment settlement
distance from the cable trench, which means none will be directly affected by the Project.

5.1.3 Also, except for St. Stephen’s Beach, none of the other WSRs are located within 500m (the
distance normally adopted as required study area for water quality impacts) of the cable trench,
which means that none will be indirectly affected by the Project. Although St. Stephen’s Beach is
located 253m from the cable trench, the distance travelled by the disturbed settlement is 180m
from the cable alignment and so it is anticipated that the sediment will return to the background
level before reaching St. Stephen’s Beach.

5.1.4 The following mitigation measures shall be implemented:

e Stockpiles of materials will be covered with tarpaulin or similar fabric to minimise runoff
during the rainy season.

e Care will be taken during land cable installation works to avoid any spillage of materials to
the adjacent marine waters and to ensure that any spoil materials are not discharged into
adjacent waters.

e Machinery shall be checked before being used at the work site to ensure that the land and
water near the shore will not be polluted with oil/fuel spillage. Maintenance and repair of
machinery shall be carried out off-site to prevent chemical spillage during such servicing. In
the event that such maintenance and repair are unavoidable on-site, measures such as drip
trays shall be provided at any fuel connection point, e.g. between the delivery pipe and the
fuel tank. Any spilled fuel shall be collected and taken off-site for proper treatment/disposal.

e All construction waste and drainage will be handled and disposed of in accordance with the
Waste Disposal Ordinance and Practice Note for Professional Persons, Construction Site
Drainage (ProPECC PN1/94).

e Best Management Practices (BMPs) will be applied to avoid and minimise contaminated
runoff from work sites, marine plant and vessels.

e Avoidance of marine works within Stanley Bay will be avoided throughout the period from 1
June to 31 August inclusive as proposed precautionary measures.

e Floating silt curtain will be used for cable installation within 500m of the boundary of St.
Stephen’s Beach as a precautionary measure.

e Water quality monitoring will also be conducted daily during the cable installation within
500m of the boundary of St. Stephen’s Beach.
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Direct impact on coral communicates caused by cable laying works during construction and
operation is not likely, as assessed in Appendix B. Given the proximity between the proposed
cable alignment and coral colonies in the vicinity of the cable landing at SST, as a precautionary
measure a Pre-installation Coral Survey and a Post-project Coral Survey are proposed.

The Chinese White Dolphin is not recorded as being present in the south-eastern waters where
the BtoBE-HK Cable will be laid and so will not be affected. Part of the cable, i.e. from the CHK
landing point to south of the CHK landing point near the Stanley Peninsula, would cover the
areas where the Finless Porpoise was observed in dry season from December to May. In 2014,
Finless Porpoise was observed in the dry season west of the Stanley Peninsula, which is the
closest location to the CHK landing point that Finless Porpoise have been observed between
2014 and 2017. The rest of the cable will be located where in the southern to south-eastern
waters, where Finless Porpoise rarely frequents during the dry season. The anticipated timing for
landing and installation of cable is during the third quarter (July to September) of 2020. Although
the anticipated construction programme implies that landing and installation of cable will
straddles across the wet season, marine mammals are highly mobile and can swim into open
waters to avoid short term and localized seabed disturbance.

Also, as marine mammals are air-breathing, any sediment plume encountered near the seabed
will have no effect on their respiration at the surface. Given the temporal and spatial distribution
of Chinese White Dolphins and Finless Porpoises, it is not anticipated that there would be any
adverse impact on marine mammals caused by the cable installation works.

However, as a precautionary measure, a marine mammal exclusion zone within a radius of 250m
from the cable installation barge will be set up to mitigate potential indirect impacts on Finless
Porpoise during the cable laying works.

Relevant standard mitigations set out in the Air Pollution Control (Construction Dust) Regulation
will be implemented to minimise dust emissions, where applicable, during project construction
phase. To ensure the emissions from NRMMs are minimized, requirements of the Air Pollution
Control (Non-road Mobile Machinery) Regulation shall also be implemented.

Other than the above, this environmental assessment has not identified any other
environmental impacts during the installation of the cable that require environmental protection
measures to be incorporated into the design, or require mitigation measures.

There will be no environmental impacts from the normal operation of BtoBE-HK Cable.

Potential environmental impacts have been assessed in this Project Profile. The duration of the
installation of the cable will be approx. five months, including time required for preparation
works and contingency. Minor water quality impacts have been identified, although these are
minimal, temporary in nature, and localised. No residual environmental impacts are anticipated.

After installation of the cable, there will be no environmental impacts during normal operation.
In the event that the cable becomes damaged, repair work at the fault location will be required.
The cable repair works will be carried out by either the burial tool or divers using jetting tools

and ROV that is of either same or less powerful than those used during cable installation, and so
the seabed can be expected to naturally reinstate to before-work level and conditions shortly

after completion of the repair works, similar to that of the cable installation. The repaired cable
will be laid along the original cable alignment as far as practicable. The impacts from any future
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cable repair work are expected to be smaller than for the cable installation and so no adverse
environmental impacts are anticipated from the operation of the Project (including cable repair).

The need to implement relevant mitigation and monitoring measures during the operation of
the cable should be considered if repairs are needed that would result in impacts similar to or
greater than those for the original cable installation works. In this case, the Environmental Team
(ET) and Independent Environmental Checker (IEC)/Independent Consultant (IC) shall be re-
engaged to advise on the scope of the EM&A works needed and to implement and audit the
required EM&A programme during the repair works.

No secondary or induced effects will be caused by the installation and operation of the cable.
The installation of the BtoBE-HK Cable will not coincide with other projects, and so cumulative
impacts are not expected.

In terms of benefits, BtoBE-HK Cable will help meeting the growing demand for high speed
internet access services and greatly increase bandwidth capacity within Hong Kong. The Project
will provide telecommunication infrastructure to support industries (such as financial, trading,
logistics, media, and other data intensive industries) that have a far-reaching effect on the
economy of Hong Kong. Without this Project, these benefits may not be realized.

SST Beach in CHK has been used by several other cable systems and no records of adverse
impacts to the environment have been identified from the installation or operations of these
systems — see Section 6 for details of other similar projects.

Obtaining the EP for BtoBE-HK Cable is just one of the requirements progress the Project.
Approvals under other relevant ordinances / regulations from other government departments,
including Marine Department and Lands Department, must also be obtained — these departments
will be contacted for required approvals in due course. No objection in principle for the Project
has already been obtained from the Office of the Communications Authority (OFCA).

Eighteen WSRs have been identified. With the exception of the Spawning Grounds of
Commercial Fisheries Resources through which the cable (and the majority of other existing
cables) passes, none of the other 17 no. WSRs are located within the 180m maximum sediment
settlement distance from the cable trench, which means none will be directly affected by the
Project. Also, with the exception of St. Stephen’s Beach — see below — none of the remaining 16
no. WSRs are located within 500m of the cable alignment, which means that none will be
indirectly affected by the Project. As such, water quality monitoring at these 16 no. WSRs is not
required.

As a precautionary measure for St. Stephen’s Beach, to verify the accuracy of the predictions of
the water quality impact assessment, for the Spawning Grounds of Commercial Fisheries
Resources and coral communities, to verify the accuracy of the predications of the fisheries
impact assessment, and to detect any unpredicted fisheries impacts at the nearest FCZ (Po Toi
FCZ, over 3km from the cable trench) a number of water quality sampling stations have been
proposed along the cable alignment within the Spawning Grounds of Commercial Fisheries
Resources and at the closest point to St. Stephen’s Beach and Po Toi FCZ as well as the coral
communities at the coast of Beaufort Island and Cape d’Aguilar.

As enhanced precautionary mitigation measures for St. Stephen’s Beach, a floating silt curtain
will be deployed for cable installation within 500m of the boundary of St. Stephen’s Beach so as
to further minimise the potential risk of water quality impacts. Monitoring will also be
conducted daily during the cable installation within 500m of the boundary of St. Stephen’s Beach
to verify that there is no adverse impact to the water quality at St. Stephen’s Beach.
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A Pre-installation Coral Survey will be carried out to identify the locations of any corals in the
near shore area of SST that are in proximity to the proposed cable alignment and to confirm that
none will be directly impacted by cable installation works. A Post-project Coral Survey will be
carried out to verify that the corals identified during the Pre-installation Coral Survey have not
be directly impacted as a result of the cable installation.

A marine mammal exclusion zone within a radius of 250m from the cable installation barge will
be set up during the cable laying works in day-time hours to mitigate potential indirect impacts
on Finless Porpoise.

The need to implement EM&A during the operation of the cable should be considered if repairs
are needed that would result in impacts similar to or greater than those for the original cable
installation works. In this case, the ET and IEC/IC shall be re-engaged to advise on the scope of
the EM&A works needed and to implement and audit the required EM&A programme during the
repair works.

Full details of the EM&A requirements, including recommended personnel, are given in Appendix F.
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6 USE OF PREVIOUSLY APPROVED EIA REPORTS

6.1.1 Since enactment of the EIAO, cable laying projects that are DPs have all secured EPs via
obtaining permission to apply directly for the EP (“Direct Application”). It is the intention of the
Project Proponent to also secure an EP via Direct Application, under Section 5(1)(b) and Section
5(11) of the EIAO.

6.1.2 As all cable laying projects have secured EPs via Direct Application, no EIA Reports have been
submitted for approval. The following (generally more recent) Project Profiles have been
referenced in the preparation of this Project Profile:

PROJECT PROFILE

Bay to Bay Express Cable System — Hong Kong Segment (BtoBE-HK) — Chung Hom Kok 2 March 2020

Hong Kong-Americas Cable (HKA), Chung Hom Kok (China Telecom Global Ltd). The Project
Profile was submitted on 26 November 2018 (PP-573/2018). The length of cable in Hong
Kong waters was around 34km. The study concluded that there would be no adverse long-
term or cumulative effects/impacts to the environment. The EP was granted on 20 February
2019 (EP-567/2019).

Ultra Express Link (UEL), Tseung Kwan O/Chai Wan (Hong Kong Telecommunications (HKT)
Ltd). The Project Profile was submitted on 29 June 2017 (PP-553/2017). The length of cable
in Hong Kong waters was around 2.7km. The study concluded that there would be no
adverse long-term or cumulative effects/impacts to the environment. The EP was granted on
14 September 2017 (EP-543/2017).

Pacific Light Cable Network (PLCN), Deep Water Bay (PCCW Global (HK) Ltd). The Project
Profile was submitted on 27 April 2017 (PP-550/2017). The length of cable in Hong Kong
waters was around 40km. The study concluded that there would be no adverse long-term or
cumulative effects/impacts to the environment. The EP was granted on 10 July 2017 (EP-
539/2017).

Asia-Africa-Europe-1 (AAE-1) Cable System, Cape D’Aguilar (PCCW Global (HK) Ltd). The
Project Profile was submitted on 1 February 2016 (PP-533/2016). The length of cable in
Hong Kong waters was around 27.65km. The study concluded that there would be no
adverse long-term or cumulative effects/impacts to the environment. The EP was granted on
20 Apr 2016 (EP-508/2016).

Tseung Kwan O Express — Cable System (TKO-E_, Tseung Kwan O/Chai Wan (Superloop
(Hong Kong) Ltd). The Project Profile was submitted on 16 December 2015 (PP-532/2015).
The length of cable in Hong Kong waters was around 2.7km. The study concluded that there
would be no adverse long-term or cumulative effects/impacts to the environment. The EP
was granted on 15 January 2016 (EP-509/2016).

Asia Pacific Gateway (APG), Tseung Kwan O (China Mobile International Ltd). The Project
Profile was submitted on 9 October 2013 (PP-496/2013). The length of cable in Hong Kong
waters was around 35km. The study concluded that there would be no adverse long-term or
cumulative effects/impacts to the environment. The EP was granted on 18 February 2014
(EP-485/2014).

South-East Asia Japan Cable System (SJC) Hong Kong Segment, Chung Hom Kok (China
Telecom (Hong Kong) International Limited). The Project Profile was submitted on 22 June
2011 (PP-444/2011). The length of cable in Hong Kong waters was around 37 km. The study
concluded that there would be no adverse long-term or cumulative effects/impacts to the
environment. The EP was granted on 24 October 2011 (EP-433/2011).

C2C Cable Network — Hong Kong Section: Chung Hom Kok (GB 21 (Hong Kong) Limited).
The Project Profile was submitted on 5 December 2000 (PP-109/2000). The Project involves
laying of three cables entering the southern and eastern waters from Hong Kong to a landing
point at Sha Shek Tan beach. The total lenth of each cable within Hong Kong waters is
around 30km. The study concluded that there would be no adverse long-term or cumulative
effects/impacts to the environment. The EP was granted on 11 January 2001 (EP-087/2001).
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A21

A.2.2

A.2.3

WATER QUALITY ASSESSMENT

This appendix provides an assessment of water quality impacts associated with installation of the
BtoBE-HK Cable and may be read in conjunction with the marine ecology assessment in Appendix B.

The following legislation and associated guidance or non-statuary guidelines are applicable to
the evaluation of water quality impacts:

e Environmental Impact Assessment Ordinance (Cap. 499. 5.16) and the Technical
Memorandum on EIA Process (EIAO-TM), Annexes 6 and 14

e Water Pollution Control Ordinance (WPCO)

e Technical Memorandum for Effluents Discharge into Drainage and Sewerage Systems, Inland
and Coastal Waters (TM-ICW)

e Professional Persons Environmental Consultative Committee Practice Notes, Construction
Site Drainage (ProPECC PN1/94)

The WPCO is the primary legislation for the control of water pollution and water quality in Hong
Kong. There are a total of ten Water Control Zones (WCZs) and four supplementary WCZs in
Hong Kong. Each WCZ has its own set of Water Quality Objectives (WQOs).

The alighment of the BtoBE-HK Cable passes through the Southern and Mirs Bay WCZs, as shown on
Figure A.1. A summary of the WQQOs for the two WCZs are presented in Table A.1. These WQOs are

applicable as evaluation criteria for assessing the compliance of any discharge during the installation
of the submarine cable system.

Table A.1: Summary of WQOs for Southern and Mirs Bay WCZs

Temperature

Salinity

pH

Suspended Solids (SS)

Dissolved Oxygen (DO)

Nutrients (measured as
total inorganic nitrogen)

Unionised Ammonia

Chlorophyll-a

Toxicants

E. coli

PROJECT PROFILE — APPENDIX A
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Change due to waste discharge not to exceed 2°C
Change due to waste discharge not to exceed 10% of natural ambient level
To be in the range 6.5 to 8.5, change due to waste discharge not to exceed 0.2

Waste discharge not to raise the natural ambient level by 30% nor cause the
accumulation of suspended solids which may adversely affect aquatic
communities

Bottom: Not less than 2mg/L for 90% samples
Depth-averaged: Not less than 4mg/L for 90% samples

Southern WCZ: Not to exceed 0.1 mg/L (annual mean depth-averaged)
Mirs Bay WCZ: Not to exceed 0.3 mg/L (annual mean depth-averaged)
Not to exceed 0.021mg/L (annual mean)

No criteria established for Southern, Mirs Bay and Southern Supplementary
WCZs.

Not to be present at levels producing significant toxic effect

Annual geometric mean not to exceed 610cfu/100mL (secondary contact
recreation subzones in Southern and Mirs Bay WCZs and fish culture subzones
in Southern and Mirs Bay WCZs)
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A.2.5

A.2.6

A2.7
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Annexes 6 and 14 of the EIAO-TM provide general guidelines and criteria to be used in assessing
water quality impacts. The EIAO-TM recognises that in the application of the above water quality
criteria, it may not be possible to achieve all WQOs at the point of discharge as there are areas
subjected to greater impacts (termed by the Environmental Protection Department (EPD) as
“mixing zones”) where the initial dilution of an input of pollutants takes place. The definition of
this area is determined on a case-by-case basis. In general, the criteria for acceptance of the
initial dilution area are that it must not impair the integrity of the water body as a whole and
must not damage the ecosystem.

Under Section 21 of WPCO, all discharges during the installation of the submarine cable are
required to comply with the TM-ICW. Effluents discharged into the drainage and sewerage
systems, inshore and coastal waters of the WCZs are subject to pollutant concentration
standards for particular volumes of discharge. These are defined by EPD and specified in licence
conditions for any new discharge within a WCZ.

Quality of seawater at intake points should comply with relevant WQOs shown in Table A.2.

Table A.2: WQOs for Seawater for Flushing Supply at Intake Point

Colour (HU) <20
Turbidity (NTU) <10
Threshold Odour No. (TON) <100
Ammoniacal Nitrogen (mg/L) <1
Suspended Solids (mg/L) <10
Dissolved Oxygen (mg/L) >2
5-day Biochemical Oxygen Demand (mg/L) <10
Synthetic Detergents (mg/L) <5
E.coli (cfu per 100mL) <20,000

Apart from the above statutory requirements, the Practice Notes for Professional Persons,
Construction Site Drainage (ProPECC PN 1/94), issued by EPD in 1994, also provides useful
guidelines on water pollution associated with construction activities.

The shore-end part of the BtoBE-HK Cable in Chung Hom Kok (CHK) lies within Southern WCZ.
Further to the southeast, the cable travels to the southeast and then east, continues to lie to the
eastern edge of Southern WCZ. The remainder of the cable lies within the Mirs Bay WCZ as it
heads toward the eastern boundary of Hong Kong. As the cable exits Hong Kong waters, the
main influence will be the oceanic waters of the South China Sea.
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A3.2 There are three EPD routine water quality monitoring stations (SM1, MM8 and MM13) in the
vicinity of the cable alignment, as shown on Figure A.2. Water quality data from these stations
between 2013 and 2017 has been collected and is summarised in Table A.3, below.

A33 The data shows that the annual mean for both depth-averaged and bottom dissolved oxygen
complied with the WQO during 2013 to 2017. Full compliance (100%) was achieved with the
WQQOs for total inorganic nitrogen and unionised ammonia at all stations except for total
inorganic nitrogen at station SM1 in the Southern WCZ, the mean value of the total inorganic
nitrogen is 0.12mg/L while the WQO for Southern WCZ is 0.1mg/L. The suspended solid
concentrations were within a range from 2.7 to 8.0mg/L at all monitoring stations. E.coli levels
also stayed in compliance with the WQOs at all stations between 2013 and 2017.

A3.4 There are three EPD routine sediment quality monitoring stations (SS1, MS8 and MS13) in the
vicinity of the cable alignment, as shown on Figure A.3. Sediment quality data from these
stations between 2013 and 2017 has been collected and is summarised in Table A.4, below.

A3.5 Sediment quality, management and classification specified under Works Bureau Technical
Circular (Works) No. 34/2002 Management of Dredged/Excavated Sediment comprise two
criteria for a broad range of Contaminants of Concern. The lower criterion is referred to as the
Lower Chemical Exceedance Limit (LCEL) and the upper criterion is referred to as the Upper
Chemical Exceedance Limit (UCEL). The sediment quality data (mean values) show that there
were no exceedances of the LCEL and UCEL at all stations, from which can be concluded that the
sediment in the vicinity of the cable alignment is not contaminated based on the existing
sediment classification guidelines.

A3.6 There are 18 no. Water Sensitive Receivers (WSRs) in the vicinity of the cable alignment:
e Seawater Intakes: for Ocean Park at Chung Hom Kok and for The University of Hong Kong
Swire Institute of Marine Science.

e Gazetted Bathing Beaches: Chung Hom Kok Beach, St. Stephen’s Beach and Stanley Main
Beach.

e Fisheries: Po Toi Fish Culture Zone (FCZ) and Spawning Grounds of Commercial Fisheries
Resources.

e Sites of Special Scientific Interest (SSSI): Tai Tam Reservoir Catchment SSSI and Cape
D’Aguilar SSSI.

e Marine Reserve: Cape D’Aguilar Marine Reserve.

e Coral Communities of Ecological Concern: Along coast of Round Island, southwest of Chung
Hom Kok, Beaufort Island, Cape d’Aguilar, Po Toi, Sung Kong and Waglan Island.

A3.7 WSRs are shown on Figure A.4 and summarised in Table A.5, below, which also indicates the
distance between the WSR and the closest alignment of the cable.
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Water Quality Assessment

Table A.3: Summary of EPD Routine Water Quality Monitoring Data between 2013 and 2017 (SM1, MM8 and MM13)

HONG KONG ISLAND
(SOUTH) WAGLAN ISLAND MIRS BAY (SOUTH)

SM1 MM8 MM13
WATER QUALITY PARAMETER Mean Min Max Min Max Min Max

Temperature (°C) 233 231 23.9 22.9 224 23.6 23.0 223 23.7
Salinity 31.9 31.1 32.5 32,5 31.7 33.0 32.7 31.9 33.1
Dissolved Oxygen (mg/L) 6.6 6.3 6.8 6.3 6.2 6.4 6.4 6.2 6.7
Bottom 6.2 5.9 6.4 5.7 5.6 6.0 5.9 5.8 6.1
Dissolved Oxygen (% Saturation) 92.2 88.0 95.0 87.4 86.0 89.0 90.2 88.0 93.0
Bottom 85.2 81.0 88.0 78.8 76.0 82.0 82.2 80.0 85.0
pH 8.0 7.9 8.1 8.0 7.8 8.1 8.0 7.8 8.1
Suspended Solid (mg/L) 5.0 3.1 7.6 5.3 2.7 8.0 5.0 2.5 7.6
5-day Biochemical Oxygen Demand (mg/L) 1.1 0.8 2.2 0.5 0.3 0.6 0.5 0.4 0.6
Unionised Ammonia (mg/L) 0.0012 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Total Inorganic Nitrogen (mg/L) 0.12 0.09 0.13 0.1 0.1 0.1 0.08 0.07 0.12
Total Nitrogen (mg/L) 0.35 0.24 0.48 0.3 0.2 0.5 0.34 0.19 0.58
Chlorophyll-a (ug/L) 3.12 2.50 4.60 1.9 1.2 3.2 2.08 1.30 3.10
Escherichia coli (cfu/100mL) 1.80 1.00 2.00 1.0 1.0 1.0 1.00 1.00 1.00

Source: Compiled from Appendix B of Marine Water Quality in Hong Kong in 2013 to 2017, EPD.

Notes:

1. Data presented is the depth-averaged value averaged over 5 years, unless stated otherwise.

2. Total Inorganic Nitrogen and Unionised Ammonia is presented as the depth averaged annual mean over 5 years and the depth averaged annual range.

3. E.coliis presented as depth averaged annual geometric mean.
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Water Quality Assessment

Table A.4: Summary of EPD Routine Sediment Quality Monitoring Data between 2013 and 2017 (551, MS8 and MS13)

s T e T e

Chemical Oxygen Demand (mg/kg) - 9,940 8,500 11,000 10,520 8,600 12,000 8,420 6,400 10,000
Total Kjeldahl Nitrogen (mg/kg) - - 420 330 500 510 410 540 470 310 550
Arsenic (mg/kg) 12 42 6.5 5.7 7.2 7.5 6.6 9.0 7.7 5.7 10.0
Cadmium (mg/kg) 1.5 4 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium (mg/kg) 80 160 20 15 23 31 28 35 29 19 34
Copper (mg/kg) 65 110 9 7 10 12 14 18 12 8 17
Lead (mg/kg) 75 110 25 21 28 33 30 36 30 23 35
Mercury (mg/kg) 0.5 1 0.06 <0.05 0.07 0.05 <0.05 0.06 0.05 <0.05 0.07
Nickel (mg/kg) 40 40 14 12 17 22 20 25 21 13 24
Silver (mg/kg) 1 2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Zinc (mg/kg) 200 270 61 50 70 83 72 97 77 50 93

Source: Compiled from Appendix E of Marine Water Quality in Hong Kong in 2017, EPD.

Notes:

1. Data presented are arithmetic mean (except if specified differently)

2. Datais based on Government laboratory analysis of bulk samples collected twice per year.
3. LCEL—Lower Chemical Exceedance Level, UCEL — Upper Chemical Exceedance Level.
4

If concentrations are below the limit of detection, results are taken as half of the reporting limit.
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Table A.5: Closest Distances of WSRs to the Cable Alignment

Seawater Intake 11 Ocean Park Training Yard Seawater Intake >3km
12 Ocean Park Main Seawater Intake >3km
I3 Seawater Intake for The University of Hong Kong >1km

Swire Institute of Marine Science

Gazetted Bathing B1 CHK Beach (other side of peninsula) >2km*

Beach B2 St. Stephen’s Beach 253#
B3 Stanley Main Beach >3km*

FCz F1 Po Toi FCZ >3km

Spawning Grounds F2 The southern and eastern waters through which 0

of Commercial the cable alignment passes

Fisheries Resources

SSSI S1 Tai Tam Reservoir Catchment SSSI 848
S2 Cape D’Aguilar SSSI 840

Marine Reserve M1 Cape D’Aguilar Marine Reserve 900

Coral Communities C1 Coral communities along coast of Round Island >2km

ggEZZL‘:}gical C2 Coral communities along coast of southwest of CHK >1km
C3 Coral communities along coast of Beaufort Island 505
C4 Coral communities along coast of Cape d’Aguilar 630
C5 Coral communities along coast of Po Toi >1km
C6 Coral communities along coast of Sung Kong 987
C7 Coral communities along coast of Waglan Island >1km

Note: * This is the shortest distance sediment could travel through the sea between the cable alignment and the beaches.
# This is the shortest distance between the cable alignment and the gazetted beach (seaward) boundary.

A4l Cable installation will involve the following activities that have the potential to generate
suspended solids:

e Route Clearance. Removal of obstacles along the cable route by grapnel.

e Land Cable Installation at Sha Shek Tan Beach (SST Beach) in CHK. Pulling the cable and the
electrical earthing cable through a duct on the beach and securing in the BMH.

e Shore-end Cable Installation. Cable burial from landing point to 194m off-shore by diver
using jetting techniques.

e Off-shore Cable Installation. Cable burial by cable burial tool or shallow burial by divers at
cable and pipeline crossings.

e Emergency Cable Repair Works. Bring a cable to the surface to effect repairs due to
accidental damage, e.g. from anchors.

A4.2 The potential for any adverse direct and indirect impacts to water quality from the installation of
the cable are discussed below. There will be no adverse impacts to water quality from the
operation of the cable and so these have not been assessed.

PROJECT PROFILE — APPENDIX A SMEC Internal Ref. 7076640 D01
Bay to Bay Express Cable System — Hong Kong Segment (BtoBE-HK) — Chung Hom Kok 2 March 2020
Prepared for China Mobile International Limited

A-6



A4.3

Ad4

A.45

A4.6

A4.7

A48

Prior to cable installation, a Route Clearance Operation (RC) and Pre-lay Grapnel Run (PLGR) will
be conducted, in which a grapnel is dragged on the seafloor to remove large objects from the
cable path. Such processes are intended to remove out of service cables and any debris or
obstacles that may pose threat to cable laying. The depth of seabed that the grapnel is expected
to penetrate during the route clearance will not be deeper than the target depth of the actual
cable burial. The width of seabed disturbed by grapnels during RC/PLGR operation will not be
wider than that of actual cable burial trench. Thus, the sediment release from the grapnel run is
considered to be minimal and the volume of sediments that may arise is anticipated to be lower
than that generated from cable laying works.

RC/PLGR are carried out for all cable laying projects and in none of the Project Profiles submitted
for these projects has the RC/PLGR been predicted to cause unacceptable water quality impacts.
As the same methods are to be used for this Project, the impacts arising from the RC/PLGR
would be same as previous projects. Given the closest WSR is located far over 500m from the
cable route, unacceptable water quality impacts are not anticipated at WSRs.

At the SST Beach landing point existing infrastructure is already in place, such as the BMH and
the land-side cable conduit, and so no new construction is required for the BtoBE-HK Cable,
other than shallow excavation works in the beach sand to enable the cable to be buried prior to
entering the BMH, which is below ground level.

In general, small tracked diggers will be used for the excavation to make a trench in which to
place the cable to allow it to enter the BMH, and then a small winch or hand pulling will be used
to pull the cable into the BMH. Once the cable has been laid, the trench will be backfilled with
the original material and reinstated to the original condition. Thereafter, the cable will be pulled
through the land-side conduit up to the cable station on the headland by another winch at the
cable station. While there will be limited use of machinery for the land works, oil spillage from
machinery could be a potential source of water quality impact. However, this can be prevented
with the implementation of measures and good site practice discussed in paragraph A.6.1.

In the immediate vicinity of the shoreline at SST Beach the seabed is rocky and there are several
other cables entering the BMH, so care will be taken when installing the BtoBE-HK Cable.
Because of this, shore-end installation in marine mud/sand (up to around 194m from the landing
point, i.e. the low water mark at SST) will be performed by divers using jetting techniques to
form a narrow trench in the seabed, approx. 0.5m wide and to a depth appropriate to the site
conditions on a “best endeavour” basis. Thereafter, cable protection, such as Articulated Pipe
(AP), will be installed by divers as needed. After the cable is laid, the trench will naturally re-fill in
a short space of time and the seabed will return to its original profile.

Considering that diver installation will be only for short sections of cable, will be carried out in a
matter of hours, and will use less powerful jetting equipment, the sediment release is
considered to be minimal. The seabed can therefore be expected to naturally reinstate to
before-work levels and conditions shortly after completion of the works. As such, no significant
water quality impact is anticipated for shore-end installation carried out by divers.
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A4.9

A4.10

A411

A.4.12

A.4.13

A4.14

A.4.15

A.4.16

A4.17

The cable to the eastern boundary of Hong Kong (after the first 194m of shore-end installation)
will be buried using jetting techniques to a depth of 5m by an “Injector Burial Tool” or “Sledge
Tool” towed behind a cable-laying vessel.

On board the cable-laying vessel, the cable will be fed into the burial tool, which will lay the
cable into the seabed at the target depth. The target burial depth within Hong Kong waters is
approximately 5m below the seabed, except when crossing obstructions and in transient zones
i.e. the cable from the landing site will be buried by divers using jetting techniques to transition
from the target burial depth of 2m below the beach to 5m below the seabed at a location near
the coastline where the installation barge can be set up and deploy the 5m burial tool.

The cable burial tool uses localised high-pressure jets directly around the cable to fluidise a
narrow trench in the seabed to the desired depth into which the cable is laid and buried. The
maximum width of the seabed fluidised by the burial tool is 0.5m and the disturbed area of the
seabed will be limited to this width.

A dive team on the cable-laying vessel will be on standby during cable laying to ensure proper
functioning and positioning of the burial tool. The cable-laying vessel towing the burial tool will
travel at a maximum speed of around 1km per hour or less along the cable alignment.

During the cable laying process, seabed sediment will be disturbed and a small percentage of the
disturbed sediment will be lost to suspension in the lower part of the water column in the
immediate vicinity of the cable burial tool. The sediment along the trench area naturally slumps
around the cable, burying it, and leaving a small line in the seabed, which is then infilled by
natural sedimentation.

As the majority of the cable length will be laid using an “Injector Burial Tool” or “Sledge Tool”
the impacts from these have been assessed in Section A.5 in a quantitative manner.

Where the BtoBE-HK Cable needs to cross existing cables, which are typical buried 5m below the
seabed, the burial tool will be adjusted at about 50m from the crossing location to a depth
sufficient to allow a cushion of seabed material to remain above the cable to be crossed.
Generally, this is 2m, meaning that the BtoBE-HK Cable will be buried 3m below the seabed.
Additional protection for the BtoBE-HK Cable will be provided by “Uraduct”, if needed, and will
be agreed with other cable owners in advance of installation. Once the cable has been crossed,
the burial tool will be re-adjusted to achieve the target burial depth for the BtoBE-HK Cable.

When crossing the HKE Gas Pipeline, which is buried around 3m below the seabed, a shallower
burial depth than 3m is required. To avoid any impact with the HKE Gas Pipeline, at around
100m from the Gas Pipeline the BtoBE-HK Cable will be laid by divers at a depth possible/agreed
with HKE, over the top of their Gas Pipeline. Since the cable buried at a shallow depth, it may be
susceptible to anchor damage, and so additional cable protection by Uraduct will be needed for
this 200m section.

Considering that diver installation will be only for short sections of cable, will be carried out in a
matter of hours at each location, and will use less powerful jetting equipment, the sediment
release is considered to be minimal. The seabed can therefore be expected to naturally reinstate
to before-work levels and conditions shortly after completion of the works. As such, no
significant water quality impact is anticipated for shallow burial at crossings carried out by
divers.
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A4.18

A4.19

A.4.20

A4.21

A.4.22

A.4.23

A5.1

If a cable is damaged, e.g. by dropped objects or anchoring, it needs to be repaired. Cable repair
works comprise route clearance prior to repair works; identifying and exposing the damaged
cable section; repairing the damaged section on board a cable-repair vessel; and reburial of the
repaired cable.

To determine the fault location, a signal pulse is sent through the cable from one end. The
damaged area will cause the pulse to be bounced back to the signalling site. By calculating the
time delay from the reflected signal, the location of damage can be identified. Then, divers with
tracking equipment or ROV will be used to pinpoint the specific damaged section of the buried
cable. The cable will then be uncovered by divers using hand-jetting or ROV using jetting
techniques, or else grapnels will penetrate the seabed to hook the cable. The cable will then be
cut and one end will be brought up to the surface to the cable-repair vessel by diver or ROV, while
the other end will be left on the seabed. A surface buoy will be attached to mark its location.

On board the cable-repair vessel, the damaged cable section will be cut out. First one end will be
spliced to a length of replacement cable and electrical and optical testing conducted to ensure
the integrity of the splice. Then, the second cable end (marked by the buoy) will be brought up
to the surface to the cable-repair vessel and spliced to the other end of the replacement cable
section. Upon completion, cable integrity will be confirmed through end-to-end electrical and
optical testing.

The fully functional repaired cable will then be lowered back from the cable-repair vessel to the
seabed along the original alignment. A diver or ROV will be used to re-bury the repaired cable in
the original trench to the original target depth. Cable protection, such as AP or Uraduct will be
applied as necessary after the cable has been re-buried.

Cable repairs are rare and are never needed for some cables. Potential water quality impacts
may arise from bringing the damaged section of cable from the original trench to the surface of
the seabed, and then re-burying it after repair. Raising and re-burying the cable is done by divers
or ROV using jetting tools that are the same or less powerful than those used during the original
cable installation. Furthermore, cable repairs are only carried out on a short length of cable in
one specific location, and are completed in a short period of time when compared with the
original laying of the cable. The seabed can be expected to naturally reinstate to before-work
level and conditions shortly after completion of the repair. Therefore, the water quality impact
from cable repair is anticipated to be less than that during the original cable laying. Thus, no
significant water quality impact is anticipated for cable repair works.

It should be noted that raising the cable from the seabed to the cable-repair vessel, splicing in
the new cable section, and lowering the repaired cable back to the seabed is not likely to result
in any water quality impact as there will be very little disturbance of sediment.

In the following calculations, all of the values adopted for the BtoBE-HK Cable lie within the range
of values adopted in other recently approved Project Profiles for similar cable laying projects; all
of the formulae that have been used for the BtoBE-HK Cable are identical to those used in other
recently approved Project Profiles for similar cable laying projects; and the approach for
calculating settling velocity and settling time is the same as that used in other recently approved
Project Profiles for similar cable laying projects, including UEL and PLCN. A list of values adopted
in these calculations has been provided in an Annex to this Appendix, for reference.
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A5.2 Calculation of sediment transport is based on the following approach with appropriate reference
to EAC, ASE, APG, TKOE, UEL and PLCN. The upper limits for the parameters have been used in
these studies for calculating the release rate, settling velocity and settling time and distance
travelled for suspended sediments to account for a worst case scenario.

Release rate = cross sectional area of disturbed sediment x speed of burial tool x
sediment dry density x percentage loss
Depth of Disturbance = 5m (burial depth of cable)
Width of Disturbance = 0.5m (width of seabed disturbance as cable buried)
Max. Cross-sectional Area. =2.5m?
Loss Rate = 20% (majority of sediment not disturbed)
Speed of Burial Tool =0.278m s (1km per hour)
In-situ Dry Sediment Density = 600kg m (typical of Hong Kong sediment)
Release Rate = 83.4kg s
A53 The width of temporary disturbance during cable installation is approximately 0.25m from either

side the centre line of the cable alignment, which is 0.5m in total. With reference to recently
completed cable projects, the maximum speed of the cable-laying vessel (and therefore the
burial tool) will be 1km per hour, as adopted above.

A5.4 During cable laying works, seabed sediment will be released at the bottom of the water column,
which will result in high localised suspended sediment concentrations and high settling
velocities. At high concentrations and within a localised area the suspended sediments will tend
to form large aggregations of sediment particles (flocculation), which have a higher settling
velocity than the individual particles.

A5.5 It is expected that the suspended sediments will remain within 1m of the seabed, which is
independent of the water depth. Current velocities at the seabed are lower than those near the
water surface due to effects such as bottom friction. The current velocity has been chosen based
on velocity values of cable projects with similar alignments to BtoBE-HK.

A.5.6 For the purpose of the assessment, a current velocity of 0.9m s has been applied, which is an
upper bound estimate of bottom current velocities in the vicinity of the cable alignment and a
conservative estimate. Based on recent data, this would be an absolute worst-case scenario.

A5.7 It is expected that the sediment will initially spread to a maximum of 6m along the centre line of
the trench, which represents the longitudinal dimension of the cable burial tool. Although the
suspended solids are expected to form around the cable laying works, a conservative
assumption has been used to allow for a cross-current to carry sediment towards the sensitive
receivers.

A.5.8 Referring to the above, the worst case scenario is that the sediment initially mixes evenly over
the lower 1m of the water column and over the initial length of spread of the sediment.

Initial concentration = release rate + (current speed x height of sediment x width of sediment)

Release Rate =83.4kg s

Current Velocity =09 mst

Height of Sediment =1m

Width of Sediment =6m

Initial Concentration = 15.44kg m
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A.5.9

A.5.10

A5.11

A.5.12

A.5.13

A5.14

A.5.15

A.5.16

Typically, the settling velocity of suspended solids is determined by examining the relationship
between the initial suspended solids concentrations and the cohesive nature of the sediment
being disturbed. It is generally accepted that an increase in sediment concentrations also
increases the settling velocity, a result of flocculation leading to gain in mass and therefore
faster settlement. However, when initial concentrations exceed values such as 1kg m™
(Hydraulics Research, Estuarine Muds Manual, 1998), this is no longer true. As the initial
concentrations for this Project are predicted to be greater than this value, a conservative settling
velocity of 10mms™ has been adopted.

As the sediment progressively settles onto the seabed, suspended sediment concentrations will
gradually reduce. In order to account for the gradually reducing concentrations, the above
settling velocity is halved, which gives a value of 5.0mm s, This is the same approach as was
adopted for the EAC, ASE, APG, TKOE, UEL and PLCN and others.

The time taken for the sediment to settle onto the seabed will thus be the maximum height of
the sediment divided by the average settling velocity.

Settling Time = maximum height of sediment + settling velocity
=1m/0.005m s*
Settling Time = 200s (3.3 minutes)

Combining this settling time with the speed of the tidal currents allows an estimate of how far
the sediment will spread during the cable laying process. In this case, a worst-case tidal current
of 0.9 m st has been assumed.

Distance Travelled = Settling Time x Speed of Tidal Current
=200sx0.9m st
Distance Travelled =180m

The above calculation indicates that the sediments disturbed during cable laying works will settle
onto the seabed within approximately 180m of the trench and will settle within about 3.5 minutes.

Table A.6, below, shows the 18 no. WSRs for the BtoBE-HK Cable and examines the potential
impacts based on distance from cable laying activities. Based on the sediment plume distance
calculated above, WSRs located within the 180m maximum sediment settlement distance from
the cable trench would likely be affected by the Project but WSRs located far beyond 180m
would unlikely be affected (see Figure A.4).

The cable (and the majority of other existing cables) passes through Spawning Grounds of
Commercial Fisheries Resources and so there may be short-term impacts during installation.
None of the other WSRs are located within the 180m maximum sediment settlement distance
from the cable trench, which means none will be directly affected by the Project. Also, with the
exception of St. Stephen’s Beach, none of the other WSRs are located within 500m of the cable
trench (the distance normally adopted as the study area for water quality impacts), which means
that none will be indirectly affected by the Project.

St. Stephen’s Beach, including its associated bathing area, is located 253m from the cable trench.
The maximum predicted extent of any plume from the installation of the cable is 180m, meaning
that there is in addition a 70m “buffer” between any possible plume and the extreme edge of
the nearest boundary of the St. Stephen’s bathing beach. As such, it is anticipated that all
sediment will settle before reaching the beach and so there will be no adverse impacts at St
Stephen’s Beach.
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Water Quality Assessment

Table A.6: Water Quality Impact at WSRs During Cable Installation

CLOSEST
DISTANCE TO
CATEGORY SENSITIVE RECEIVERS CABLE (m) POTENTIAL FOR ADVERSE IMPACT
Seawater Intake I1  Ocean Park Training Yard Seawater Intake >3km None due to >>180m distance between WSR and cable trench
12 Ocean Park Main Seawater Intake >3km None due to >>180m distance between WSR and cable trench
I3 Seawater Intake for The University of Hong Kong Swire >1km None due to >>180m distance between WSR and cable trench
Institute of Marine Science
Gazetted Bathing B1 Chung Hom Kok Beach (other side of peninsula) >2km*  None due to >>180m distance between WSR and cable trench
Beach B2 St. Stephen’s Beach 253m? Unlikely due to >180m distance between WSR and cable trench
B3  Stanley Main Beach >3km* None due to >>180m distance between WSR and cable trench
FCz F1  PoToiFCZ >3km None due to >>180m distance between WSR and cable trench
Spawning Grounds F2 The southern and eastern waters through which the 0 Possible due to <180m distance between WSR and cable trench
of Commercial cable passes
Fisheries Resources
SSSI S1  Tai Tam Reservoir Catchment SSSI 848 None due to >>180m distance between WSR and cable trench
S2  Cape D’Aguilar SSSI 840 None due to >>180m distance between WSR and cable trench
Marine Reserve M1 Cape D’Aguilar Marine Reserve 900 None due to >>180m distance between WSR and cable trench
Coral Communities Cl1  Coral communities along coast of Round Island >2km None due to >>180m distance between WSR and cable trench
of Ecological C2  Coral communities along coast of southwest of CHK >lkm  None due to >>180m distance between WSR and cable trench
Concern C3  Coral communities along coast of Beaufort Island 505 None due to >>180m distance between WSR and cable trench
C4  Coral communities along coast of Cape d’Aguilar 630 None due to >>180m distance between WSR and cable trench
C5 Coral communities along coast of Po Toi >1km None due to >>180m distance between WSR and cable trench
C6 Coral communities along coast of Sung Kong 987 None due to >>180m distance between WSR and cable trench
C7 Coral communities along coast of Waglan Island >1km None due to >>180m distance between WSR and cable trench

Notes: * This is the shortest distance sediment could travel through the sea between the alignment and beaches.
# This is the shortest distance between the cable alignment and the gazetted beach (seaward) boundary.

Other than the Spawning Grounds of Commercial Fisheries Resources, none of these WSRs are located within the 180m maximum sediment settlement distance from the cable trench, which
means none will be directly affected by the Project. Based on distance from the cable trench, WSRs within 180m, shown in Bold, might possibly be affected by the cable installation works.
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A.5.17

A.5.18

Ab6.1

A.6.2

Nevertheless, considering the potential short-term impact to the Spawning Grounds of
Commercial Fisheries Resources through which the cable (and the majority of other existing
cables) passes and also to detect any unpredicted impact arising from the cable laying works on
St. Stephen’s Beach and the nearest FCZ (although the nearest, Po Toi FCZ, is over 3km from the
cable trench and so adverse impact from the cable laying works is unlikely) as well as the coral
communities at the coast of Beaufort Island and Cape d’Aguilar, it is recommend that water
quality monitoring 