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MARINE ECOLOGY
Background

This section of the EIA presents details of the assessment of the potential impacts
of the construction and operation of the Tuen Mun — Chek Lap Kok Link
(TM-CLKL) on marine ecological resources within the study area and describes
the sensitive receivers present, potential impacts from the project and recommends
suitable mitigation measures. The terrestrial ecological impact assessment is
presented in Section 7 of this report. The potential impacts to all avifauna is
discussed under the Terrestrial Ecology section and not covered in the chapter.
In order to achieve the aforementioned measures, the major objectives of the
assessment are broadly as follows:

o Evaluation of the ecological importance of the marine and inter-tidal flora,
fauna and habitats found;

o Identification, prediction and evaluation as far as possible of any direct or
indirect and on-site or off-site impacts to marine ecology; and

o Proposals for any practicable alternatives or mitigation measures to prevent
or minimise adverse impacts on marine ecology.

Further details of the key objectives of the marine ecological assessment are
provided in Section 8.4 below.

The marine ecological baseline has been determined via a combination of
literature review and ecological survey to cover any data gaps and provide more
recent and project specific data on the existing ecological conditions in the study
area for the ecological impact assessment. The ecological baseline study for the
Hong Kong Section of Hong Kong — Zhuhai — Macao Bridge and Connection with
North Lantau Highway (HZMB) was undertaken in the marine waters along the
coastal area of North Lantau between September 2003 and May 2004 (Mouchel,
2004b) while the ecological surveys for the Tuen Mun Western Bypass (TMWB)
have been undertaken in the intertidal areas of Pillar Point, Tuen Mun between
2008 and 2009. The surveys are relatively recent and of particular relevance to
the Study Area and the findings have been discussed together with the findings of
the project specific TM-CLKL ecological surveys undertaken.

In addition, the verification survey for ecological baseline and supplementary
ecological survey for the Hong Kong — Zhuhai — Macao Bridge Hong Kong Link
Road (HKLR) were undertaken along the shoreline from Sham Wan to the
southeast of Airport Island between August 2008 and February 2009 (Asia
Ecological consultants, 2009; ENSR, 2009). The ecological baseline study of the
Hong Kong — Zhuhai — Macao Bridge Hong Kong Boundary Crossing Facilities
(HKBCF) EIA Study has been conducted in the same study area as HKLR
projects between September 2008 and May 2009. The findings of both HKLR and
HKBCF surveys are appropriate for the evaluation of the marine environment in
the wider area owing to the higher mobility of certain faunal groups (such as
Chinese White Dolphins and horseshoe crabs) which are potentially capable of
colonising suitable substrata over wide areas. These extensive data facilitate an
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improved description of the existing ecological conditions in the waters of the
wider study area and have been included in the literature review detailed below.

As described in Section 2 of this report, the proposed alignment has been selected
on the basis of a comprehensive option assessment of three northern, two southern
and three main crossing alternative option combinations. The main relevance to
the marine ecological assessment are the reclamations for the northern and
southern landfalls, the tunnel itself and also the southern elevated viaduct
connecting the southern reclamation to north Lantau. Section 3 provides the
details of these elements of the project. The key issue to note is that the tunnel
will be formed by Tunnel Boring Machine (TBM) and as such, will not require
any dredging which will reduce the level of impacts on the marine environment,
as compared to the immersed tube tunnel.

Environmental Legislation

A number of international and local regulations, legislation and guidelines provide
the framework for the protection of species and habitats of marine ecological
importance and these include:

o Marine Parks Ordinance (Cap. 476) which applies to the marine park at
Sha Chau and Lung Kwu Chau and limits certain activities in this area;

o Wild Animals Protection Ordinance (Cap. 170) which protects all birds and
most mammals;

o Protection of Endangered Species of Animals and Plants Ordinance (Cap.
586) which controls the trade in threatened and endangered species and local
possession of them. Cap. 586 replaced the “Animals and Plants (Protection
of Endangered Species) Ordinance (Cap. 187)” on 1 December 2006. The
Ordinance is the local legislation that implement CITES;

o Hong Kong Planning Standards and Guidelines Chapter 10 (HKPSG)
which covers planning considerations relevant to conservation.  This
chapter details the principles of conservation, the conservation of natural
landscape and habitats, historic buildings, archaeological sites and other
antiquities. It also addresses the issue of enforcement. The appendices
list the legislation and administrative controls for conservation, other
conservation related measures in Hong Kong and government departments
involved in conservation;

o Technical Memorandum for the EIAO (Cap. 499). Annexes 8 and 16 of
TM-EIAO which sets out general criteria for evaluating the ecological
importance of and hence the significance of potential ecological impacts and
guidance for ecological assessment, respectively;

o The World Conservation Union IUCN (version 2009.1) maintains,
through its Species Survival Commission, a “Redlist” of globally threatened
species of wild plants and animals (see http//www.iucnredlist.org). The
Redlist is considered the authoritative publication to classify species as
critically endangered, endangered, vulnerable, or lower-risk.
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o United Nations Convention on Biodiversity (1992) which requires
signatories to make active efforts to protect and manage their biodiversity
resources. Hong Kong Government has stated that it will be "committed to
meeting the environmental objectives’ of the Convention (PELB 1996).
The convention includes the Indo-Pacific Hump-backed Dolphin (Sousa
chinensis; Osbeck, 1765), locally known as Chinese White Dolphin (CWD),
as a protected species; and

o Convention on the International Trade in Endangered Species of Flora
and Fauna (CITES) which lists Sousa chinensis in Appendix I. Certain
types of corals are also listed in CITES, including blue coral (Heliopora
coerulea), organ pipe corals (family Tubiporidae), Black corals (order
Antipatharia), Stony coral (order Scleractinia), fire corals (family
Milleporidae) and lace corals (family Stylasteridae). The import, export and
possession of the listed species are locally regulated via Cap 586.

Key Ecological Sensitive Receivers

The marine ecological receivers potentially impacted by the project comprise the
following:

o Chinese White Dolphins (Sousa chinensis);
o Marine benthic macrofauna;

o Intertidal flora and fauna including seagrasses, mangroves and horseshoe
crabs (Tachypleus tridentatus and Carcinoscorpius rotundicauda);

. Corals;

o Acrtificial reefs (ARs) at Airport East Exclusion Zone and Sha Chau;
o the Sha Chau and Lung Kwu Chau Marine Park; and

. SSSls at San Tau Beach and Tai Ho Wan.

Location maps showing the distribution of the key species of conservation
importance and important ecological features in the study area are presented in
Figures 8.1a and 8.1b.

The proposed alignment of TM-CLKL passes through habitat utilised by the
Chinese White Dolphins (CWD). The CWD is a "Grade | National Key
Protected Species” in the Mainland and also listed as highly endangered by the
Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES - Appendix I, which includes species threatened with extinction and
trade in specimens of these species is permitted only in exceptional circumstances)
and ‘Near Threatened’ by IUCN Red List (version 2009.1) (DD; IUCN, 2006).
In Hong Kong it is protected under the Protection of Endangered Species of
Animals and Plants Ordinance (Cap. 586).
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It is one of the two local resident cetacean species and the local residence belongs
to a wilder Pearl River Estuary population. Including Chinese White Dolphins in
Mainland waters, the total population size was considered to be about 1300-1500
animals with the highest estimates for any season in Hong Kong being 193 in
autumn (Jefferson (2007)). The local population concentrates at the North and
West Lantau waters. The species in North Lantau showed a decline in
abundance in late nineties possibly related to the intense developments in North
Lantau at that time but overall the abundance is more or less stable with no clear
consistent trend. Recent sighting data indicates that while the Lung Kwu Chau
area remained the most important site in the North Lantau, the waters around
Brothers were moderately used by CWD.

Young calves have been recently observed around the Brothers suggesting that
CWD might be exploring the Brothers as the nursing site although encounter rate
was very low. In recent years, although a decline in encounter rate of young
calves was observed from 2002-08, this trend was reversed in 2008-009. It is, thus,
essential that suitable nursing habitats should be appropriately protected.

The North Lantau waters have been the focus of recent developments (e.g., the
new airport, the River Trade Terminal, mud pits) and the associated disturbance,
together with general habitat degradation/destruction, represent significant
potential threats to the long-term sustainability of this precious species.

The construction of the TM-CLKL, and cumulatively the HZMB and associated
HKBCF and HKLR, could introduce further potential stresses and impacts to this
important species. Construction of the TM-CLKL project will involve reclamation
works comprising dredging and filling activities and also bored piling for the
marine viaduct. Apart from habitat loss, noise disturbance, sediment plumes,
increased marine traffic, etc., associated with the project construction would be
another source of impacts to CWD.

Liu and Hills (1997) have stressed that in situations where an endangered species,
such as the CWD, is subjected to aggregated impacts, there is a strong case for a
species-based ecological assessment which would seek an integrated and
coordinated solution to predict and mitigate potential impacts. For this reason,
owing to the status and conservation importance of the dolphin, a species-based
ecological assessment is required for the Chinese White Dolphin.

There is one designated Marine Park located within the Study Area which is the
Sha Chau and Lung Kwu Chau Marine Park. The park was designated specifically
for the protection of the Chinese White Dolphin (Sousa chinensis).

There are two gazetted Artificial Reef Deployment (ARD) Sites within the Study
Area. They are Airport ARD site and Sha Chau and Lung Kwu Chau ARD site
situated within the Sha Chau and Lung Kwu Chau Marine Park. The ARD sites
are proposed as a fisheries resource enhancement tool to encourage growth and
development of a variety of marine organisms and provide feeding opportunities
for the Chinese White Dolphin.
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The hard and soft corals were present in subtidal hard bottom habitats within the
Study Area but in both limited density and of limited diversity. Scattered
hermatypic hard corals (family Faviidae), ahermatypic gorgonian seawhips and
seapens have been identified within the Sha Chau and Lung Kwu Chau Marine
Park, whereas, ahermatypic cup corals, soft corals such as Dendronephthya spp
and seapens have also been recorded on the northern shore of the Study Area in
the vicinity of Sham Tseng.

Within the wider study area, the mudflats at San Tau support seagrass beds of
Halophila ovalis and Zostera japonica. In respect of Zostera japonica, although
this species has been recorded elsewhere in Hong Kong, San Tau represents the
only habitat on Lantau where it is found, albeit of a relatively small size (15m?).
In contrast, the seagrass beds (500m?) at Tai Ho Wan are seasonal and consist
solely of the species Halophila beccarii. Studies on this species appear to
indicate that the habitat is an important nursery ground for juvenile horseshoe
crabs. Tai Ho Wan also have mangrove habitat of conservation important. A
total of 6 species of true mangrove was previously recorded at Tai Ho Mangal.

Objectives of the Ecological Impact Assessment

The ecological assessment examines the faunal, floral and ecological attributes of
the study area with an aim to protect, maintain or rehabilitate the existing
condition and particular emphasis was placed on avoiding impacts to recognised
sites of conservation importance such as the Sha Chau and Lung Kwu Chau
Marine Park, the Artificial Reefs placed in the Marine Park and east of Airport
Island as well as species of conservation interest such as the Indo-Pacific
Humpback dolphin (Sousa chinensis), the two Horseshoe crab species present in
Hong Kong waters (T. tridentatus and Carcinoscorpius rotundicauda), benthic
communities and corals.

The objective of the assessment is to identify and quantify, as far as possible, the
potential ecological impacts to the natural environment and the associated wildlife
groups and habitats/species arising from the proposed Project including its
construction and operational phases as well as the subsequent management and
maintenance of the proposals.

Ecological Baseline

The ecological baseline has been determined via a combination of literature
review and ecological survey to cover any data gaps and provide more recent and
project specific data on the existing ecological conditions in the study area on
which to base the ecological impact assessment.

The ecological baseline study for the Hong Kong Section of Hong Kong —
Zhuhai — Macao Bridge and Connection with North Lantau Highway (HZMB)
was undertaken between September 2003 and May 2004 (Mouchel, 2004b) and
covered the coastal area of North Lantau shore. The surveys comprised nine
months of comprehensive marine ecological survey and, while the data obtained is
essentially part of the literature review of existing data, as this survey is relatively
recent and of particular relevance to the Study Area, the findings have been
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8.6.1.1

discussed together with the findings of the project specific TM-CLKL ecological
surveys undertaken.

The ecological surveys for the Tuen Mun Western Bypass (TMWB) have been
undertaken in the coastal area of Pillar Point, Tuen Mun with 6 months of surveys
being conducted between September 2008 and February 2009 to establish the
baseline ecological conditions of the Study Area at Tuen Mun. The inter-tidal
surveys from this work are also very relevant to the TM-CLKL study area and the
data obtained from these surveys have also been discussed with the findings of the
TM-CLKL surveys undertaken.

In addition, an ecological baseline verification survey (Asia Ecological
Consultants, 2009) and supplementary ecological survey (ENSR, 2009) for the
HKLR have been undertaken. The verification survey was undertaken along the
shoreline of North Lantau (from Sham Wan to east of airport island) covering
both dry and wet seasons between the end of August 2008 and January 2009. The
supplementary ecological survey has been undertaken at the southeast of the
Airport with 2 months of the dry season surveys, between January to February
2009 and with 2 months of the wet season surveys, between April and May. The
data of marine grab surveys, dive surveys and intertidal surveys from the HKLR
project are considered relevant to the TM-CLKL study area and included in the
literature review below.

Literature Review

Assessment Area and Scope

Background

The EIA study brief indicated the marine ecology study area shall cover the wider
northwestern waters, which shall be the same as the assessment area for Water
Quality Impact Assessment covering the North Western Water Control Zone,
North Western Supplementary Water Control Zone, Deep Bay Water Control
Zone, and Western Buffer Water Control Zone as designated under the Water
Pollution Control Ordinance (WPCO), and other areas likely to be impacted by
the Project. The recognised sites of conservation importance, as defined in the
EIA Study brief, closer to the project site include the Tai Ho Stream SSSI, San
Tau Beach SSSI, Sha Chau and Lung Kwu Chau Marine Park (including the Lung
Kwu Chau, Tree Island & Sha Chau SSSI inside the park). There are also other
areas of conservation importance, while inside the broad study area, are a notable
distance away from the TM-CLKL, eg, Pak Nai SSSI, Mai Po Inner Deep Bay
Ramsar Site, Inner Deep Bay SSSI, Tsim Bei Tsui SSSI and a proposed potential
Marine Park at Fan Lau. As most of these sites are some distance away, they
would be unlikely to be impacted by the TM-CLKL, as confirmed by the water
quality assessment results (see Section 6). Therefore, the ecological assessment
will largely focus on the North Western Water Control Zone.
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Scope of Review

A review of relevant scientific literature, reports and EIA’s has been conducted in
order to assist the assessment of baseline ecological conditions. The study area
comprising the North-western waters is arguably one of the most extensively
surveyed marine locations in Hong Kong and reports from the ongoing
environmental monitoring and audit conducted at the contaminated mud pits
(CMP’s) at East of Sha Chau (Mouchel, 1996; 2001a; Meinhardt, 2006a) provided
a large amount of the marine ecological information. The data of 2000-2005 East
Sha Chau EM&A Programme represents relevant and recent ecological
information for the study area.

Relevant scientific reports and papers have also been reviewed and a full list of
studies cited is provided in the Reference section of this chapter. The major
scientific studies and reports include the following:

o New Airport Master Plan (Greiner-Maunsell, 1991);

o Proposed Aviation Fuel Receiving Facility at Sha Chau: Environmental
Impact Assessment (ERM, 1995);

o Feasibility Study & Environmental Impact Assessment for Aviation Fuel
Pipeline (Montgomery Watson, 1996);

o EIA Study for Disposal of Contaminated Mud in the East Sha Chau Marine
Borrow Pit (ERM, 1997);

o Feasibility Study for Additional Cross-border Links Stage 2 (Mouchel,
1998);

o EIA for the Proposed Sand Extraction from The Brothers’ Marine Borrow
Area (Hyder Consulting, 1998);

o Population Biology of the Indo-Pacific Hump-backed Dolphin (Sousa
chinensis Osbeck 1765) in Hong Kong Waters. AFCD-funded study
(Jefferson, 1998, 2000a , 2005; Hung, 2005);

o Environmental Monitoring and Audit for Contaminated Mud Pit IV at East
of Sha Chau (ERM, 1999; Mouchel, 2001a; Meinhardt, 2006a);

o EIA Study for Permanent Aviation Fuel Facility for Hong Kong
International Airport (Meinhardt, 2006b);

o EA Study for Backfilling of Marine Borrow Pits at North of the Brothers
(Mouchel, 2002a);

o EIA study for Hong Kong EIA study for the Hong Kong — Zhuhai — Macao
Bridge Hong Kong Link Road (ENSR, 2009);

o EIA study for the Tuen Mun Western Bypass (Maunsell, 2009); and

o EIA study for the Hong Kong - Zhuhai — Macao Bridge Hong Kong
Boundary Crossing Facilities and Hong Kong Link Road (OAP, 2009).
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The study area is located in the North-western waters of Hong Kong. The
TM-CLKL project alignment consists of two sections: the submarine tunnel
section from Tuen Mun to Hong Kong Boundary Crossing Facilities (HKBCF) in
the East of Chek Lap Kok and the elevated structure section from HKBCF to Tai
Ho at North Lantau. The project alignment and broad ecological study area are
presented in Figures 8.1a and 8.1b. Photographs of habitat and species of
conservation interest present around the study area are shown in Figures 8.2a,
8.2b and 8.2c and discussed in detail below. Habitat maps showing the types and
locations of habitat in the study area are presented in Figures 8.1c and 8.1d. The
detail geophysical result within the study area was summersied in Appendix F13.

The study area is located within the Pearl River Estuary and is strongly influenced
by freshwater discharges especially during the wet season when the summer
monsoon brings high levels of precipitation (peak wet season discharge of 1,800
Mm3day™?; Broom and Ng, 1996). The western waters are, therefore,
predominantly low in salinity, high in turbidity and show a marked seasonality.

The Sites of Special Scientific Interest (SSSIs) at San Tau and Tai Ho are the
recognised areas of conservation interest in the wide Study Area. The intertidal
marine habitat at San Tau supports mangrove stands, mudflats and seagrass beds.
As such, this diverse habitat, which covers an area of approximately 2.7 ha, has
been designated as a SSSI. The second of the SSSIs within the Study Area is the
Tai Ho Stream. This stream has several tributaries running from the uplands to its
estuary, and passes through Tin Liu, Tai Ho San Tsuen and Ngau Kwu Long to
Tai Ho Wan, with stands of mangrove in the estuary area. The Tai Ho Stream is
unique in the local context. It is one of the few remaining medium-sized natural
streams stretching from uplands to the lowland estuary. Tai Ho Stream has a
variety of different habitat types and harbours a diverse fish community including
the rare Ayu Plecoglossus altivelis.

Present Eco-Physical Characteristics of the Study Area

There have been numerous assessments of the physical, chemical and biological
environment conducted in the study area (Greiner-Maunsell, 1991; Binnie
Consultants, 1995; Mouchel, 1996; ERM, 1997, 2005; Hyder Consultants, 1998;
Meinhardt, 2006a). There have, also, been several past and on-going studies
conducted and notable are those involving investigations of Marine Borrow Areas
and the on-going monitoring at the Contaminated Mud Pits at East of Sha Chau
conducted for the Civil Engineering and Development Department (CEDD).
Several of these studies provide pertinent marine ecological baseline information
for the current study and field visits have also been conducted. The field survey
data that form the basis of the assessment are presented in subsequent sections
below.

The northern landing of TM-CLKL at Tuen Mun is located on reclaimed land
adjacent to Tuen Mun special industrial area where the coastal line has been
highly modified due to past activities. Similarly, the landing at north Lantau is at
the North Lantau Highway (NLH) adjacent to the Siu Ho Wan MTR depot and
again the coastal area here has been highly modified during the construction for
NLH and the MTR depot.
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The major conclusion from the previous work conducted in the study area is that
the marine benthic environment in the western waters of Hong Kong are generally
characterised by soft-bottom material composed of silts and clay as a homogenous
layer or in loosely packed mud clasts bound in a puzzle fabric (Binnie Consultants,
1995; ERM, 1999; Mouchel, 2001a) although coarser material under the influence
of strong tidal currents has been reported from the area to the Northeast of The
Brothers (Greiner-Maunsell, 1991). There are also some hard substrates present
although the soft-bottom sediments are characteristic of the study area. The upper
sediment layers are reported to be well oxygenated (EVS, 1996). The
heterogeneity of sediments present in the study area provides a wide variety of
niches although owing to the prevailing estuarine conditions that lead to
fluctuations in physico-chemical parameters, it is nevertheless a ‘naturally
stressed’ environment and this is reflected in the relatively low to moderate
diversity of burrowing in-fauna present compared to other locations in Hong Kong
(Shannon-Weiner index H’ typically < 2; Mouchel, 2001a; Meinhardt, 2006c).

Present Pollution Status

The North Western WCZ have been constantly subject to localised pollution and
disturbance including reclamation works, dredging and disposal activities. Other
than these relatively short-term pollution sources, there are also significant sewage
outfalls (Pillar Point, Northwest New Territories and Siu Ho Wan) and cooling
water discharges from a number of users including Castle Peak Power Station,
Hong Kong International Airport (HKIA) and Shiu Wing Steelworks.
Comprehensive ecological surveys were conducted at the North of The Brothers
Marine Borrow Area (MBA) and around Chek Lap Kok in 1990 as part of the new
airport core construction EIA (Greiner-Maunsell, 1991). These data together
with the past ten years of extensive monitoring data obtained during the
contaminated mud pit (CMP) monitoring at East of Sha Chau collected from
various stations in North-western waters (ERM, 2001; Mouchel, 2001a;
Meinhardt, 2006c¢) are the most relevant to the current study. The findings from
the two aforementioned studies have, therefore, formed the basis for much of the
following discussion.

The sediments in the North-western waters have recently been assessed using a
suite of measurements to calculate a Pollution Index. The index is derived
through chemical contaminant analysis, assessment of the benthic macro-infauna
present and toxicity testing with a marine amphipod. Results indicated that the
Sediment Pollution Index for North-western waters was average and similar to the
majority of other locations in Hong Kong with the exception of Victoria and Tolo
Harbours which were ranked as poor and Port Shelter that was ranked as good
(Shin and Lam, 2001).

The pollution status of the marine sediments has been evaluated at stations located
to the south of Sha Chau (between the airport and Sha Chau) using key biological
indicator organisms (to facilitate the calculation of biotic indices) present in the
benthic communities. Biotic indices are considered to be sensitive,
easily-understood measures of pollution and provide a synoptic evaluation of both
the prevailing sediment quality and overlying water chemistry thus adding further
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information on the benthic communities present in the study area. Biotic indices
calculated for benthic macro-invertebrates collected at locations to the south of
Sha Chau in May 2001 were indicative of slight pollution and an unbalanced
benthic community (Mouchel, 2001a; Meinhardt, 2006c). A low biotic index is,
however, often typical of estuaries owing to their highly dynamic physical and
chemical nature and the benthic community diversity is, also, typically lower at
these locations (Mouchel, 2001a; Meinhardt, 2006c).

Marine Waters

The North-western waters are situated at the mouth of the Pearl River Estuary and
as such are heavily influenced by the massive freshwater flows from the
hinterland. The area shows a distinct seasonality as a result of the seasonal
influx of freshwater from the Pearl River. The estuarine influence is especially
pronounced in the wet summer months when the freshwater flows are greatest and
a strong salinity and temperature stratification is evident. During winter months
water conditions are more typically marine and the salinity and other parameters
vary less with depth. Ebb tide currents are towards the southeast where the flood
tide currents move to the northwest.

As the waters in the North-western WCZ are generally heavily influenced by the
Pearl River discharges which is to some extent dictated by the level of
precipitation. Water temperature typically ranges between about 15°C and 30°C
over an annual cycle with a mean of about 22-23°C. Salinity typically varies
within the range 10-32ppt. The inter-year variation is comparatively smaller and
for example between 2006 and 2007 (Tables 6.6a and 6.6b) the inter-year varation
was the range of 0.2 °C to 0.7 °C for temperature and -0.7ppt to -1.5ppt for
salinity.

The Pearl River carries very heavy loads of suspended sediment and nitrates and
as a consequence concentrations of these parameters within North-western waters
are variable but generally far higher than in the more oceanic influenced waters to
the south and east of Hong Kong. In a recent review of the suspended sediment
loading in the PRE, Parry (2000) noted that a high natural fluctuation in
suspended sediments and levels up 10,000 mg/L have been reported although
there are also strong asymmetry of the suspended sediment in the PRE.

Cetaceans (Chinese White Dolphins and Finless Porpoises)

There are sixteen confirmed cetacean species in Hong Kong waters, and recently
in March 2009, a humpback whale was reported in Hong Kong. The number is
added up to seventeen, although only two of these species, the Chinese White
Dolphin (Sousa chinensis) and Finless porpoise (Neophocaena phocaenoides) are
resident (Parsons et al., 1995: Jefferson and Hung 2007). Until the early 1990s
there were few records of the CWD in Hong Kong waters (Jefferson and
Leatherwood, 1997; Jefferson 2000), although construction of the international
airport at Chek Lap Kok drew attention to the presence of the CWD in local
waters and intensive research into the distribution, status, and conservation
requirements of the species have been on-going since the mid 1990s (see Jefferson
2000, 2005, 2007; Hung 2008).
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Although other cetaceans (e.g., Finless porpoise, Bottlenose dolphin, and False
killer whale) have been found in the North-western waters, these are probably
extralimital records and only the CWD has been consistently reported from the
study area (comprising the area from Tuen Mun to the southwest of the airport),
where it is widely distributed (Parsons et al., 1995; Jefferson and Leatherwood,
1997; Jefferson, 2000a, 2005; Hung, 2005). There appears to be only limited
overlap in distribution of the CWD and Finless porpoise in local waters, as the
dolphin tends to be predominantly distributed in the western waters, whereas the
porpoise is usually recorded from areas further to the east of Hong Kong. The
southern coast of Lantau around Fan Lau and the Soko Islands represent the only
areas of Hong Kong where both species are commonly seen (Parsons et al., 1995;
Jefferson, 2000a; Hung, 2005).

Globally, the CWD is widely distributed throughout shallow (< 20 m) coastal
waters of the Indian and Western Pacific Oceans, from South Africa in the west to
northern Australia and Southern China in the east (Jefferson, 2000a; Jefferson and
Karczmarski, 2001). In Hong Kong, the CWD predominantly frequents the less
saline brackish waters around the Pearl River Estuary, although loss of habitat to
numerous developments, fishing, shipping activity and pollution from various
sources have apparently placed increasing pressure on the local Chinese White
Dolphin population (e.g., Liu and Hills, 1997; Jefferson, 2000a; Hung 2008).
Locally, the CWD population is centred around the Pearl River Estuary and in
Hong Kong, Tuen Mun to Ma Wan represent the eastern part of this population’s
range (Jefferson, 2000a, 2005; Hung, 2005). The total size of the Pearl River
breeding population is difficult to determine accurately although it has been
estimated to comprise at least 1,300-1,500 individuals with about 103-193
inhabiting Hong Kong’s waters at various times of the year (Jefferson, 2007).
Analysis of trends in abundance showed that temporal patterns in abundance
estimates were inconsistent across survey areas, and there was no indication of a
sustained decline in overall population size (Jefferson 2007).

Groups of Chinese White dolphin are consistently recorded from waters near Tuen
Mun and off Lung Kwu Chau, Sha Chau and around the Hong Kong International
Airport (HKIA), although the distribution in Hong Kong may be presently more
restricted than when the population presumably contained more individuals in the
past (Parsons et al., 1995). It should be noted, however, that no reliable survey
data are available for the period prior to the construction of the HKIA and the
hypothesis that the population was larger in the past is only an assumption. The
distribution of the dolphin tends to show a slight seasonal response (possibly
related to feeding opportunities, as the species is known to feed predominantly on
estuarine fish), as individuals tend to move further to the east of the study area
during the summer monsoon season, when ambient seawater is lower in salinity
(Jefferson, 2000a).

In the dry season (winter and spring) the population tends to be concentrated in
the waters around the Sha Chau and Lung Kwu Chau Marine Park and off the area
of Chek Lap Kok, although individuals are recorded within the study area
throughout the year (Jefferson, 2000a, 2007; Hung, 2008). Chinese White
Dolphins in Hong Kong usually occur in small groups, ranging from singles to
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groups of 23 individuals (Jefferson 2000). Chinese White Dolphins are often
seen associating with fishing vessels in Hong Kong and the Pearl River Estuary.
Over 600 individual Chinese White Dolphins have been identified in both Hong
Kong and the Pearl River Estuary since 1995 (S. K. Hung, pers. comm.).
Photo-identification data revealed that individual associations were unstable, with
low association indices between pairs or among groups of individuals, and the
social structure was very fluid. Moreover, individual home range sizes and
patterns were found to vary substantially among individuals. Some individuals
only had ranges in a small area (about 30 km?), while other individuals used large
ranges (nearly 400 km?), encompassing many regions within Hong Kong waters
and the rest of the Pearl River Estuary (Hung and Jefferson 2004).

Marine Benthic Macro-infauna

The macro-infauna consist of the organisms larger than 1mm living within the
sediment (predominantly in the upper well-oxygenated layers). The foregoing
discussion on the benthic macro-infauna present throughout the study area
comprises data reviewed from several benthic community studies (review mostly
based on Greiner-Maunsell, 1991; Binnie Consultants, 1995; ERM, 2001,
Mouchel, 2001a, 2002b; CCPC, 2002; Meinhardt, 2006c). Species present are
relatively similar throughout the North-western waters (and other areas in Hong
Kong) and are representative of the general study area. As indicated below, the
major difference in the faunal groups/species recorded both in different studies
and between locations in North-western waters is the occasional absence of
echinoderms although this is more likely to be a reflection of freshwater inputs
from the Pearl River (the larvae of these organisms are stenohaline) driving the
distribution pattern. The benthic community results presented are, therefore,
considered to be representative of the study area.

The previous monitoring results in the North-western waters have tended to
indicate that the benthic community recorded over approximately the past ten
years has remained of similar composition and as with most benthic communities
polychaetes are numerically abundant comprising between 44-71% of individuals
present and molluscs, crustaceans and echinoderms are well represented
components of the soft-bottom community (Binnie Consultants, 1995).
Echinoderms are, however, not always recorded in the study area
(Greiner-Maunsell, 1991) as the larvae of these organisms are often stenohaline
(Nicholson, 2001) and unlikely to tolerate the wide salinity fluctuations associated
with freshwater exposures from the Pearl River in the wet season.

The environmental monitoring and audit conducted at the contaminated mud pits
(CMP’s) at East of Sha Chau (Mouchel, 1996; 2001a; Meinhardt, 2006a) has
provided a large amount of the long term marine ecological information and
presents a typical example of recolonisation, which represents relevant and recent
ecological information for the study area. The EM&A generally obtained
sampled at specific sets of monitoring stations once every six months, comprising
a set of three reference stations on the western side of the North-western waters,
and also a set of three mobile stations on the capped pits. Twelve replicated
sediment samples were generally collected although the number of replicates has
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now reduced been to three. Results of benthic sampling (collected with a Van
Veen grab) conducted in East Sha Chau in the late wet season in August 2000
resulted in the collection of 72 sediment samples containing 6,512 macro-infaunal
specimens belonging to 84 families comprising 9 different phyla (ERM, 2001).
In terms of dominant families present in the soft sediments, the annelids,
arthropods and molluscs were dominant and the latter group also constituted most
of the biomass present (see Table 8.1). Results of sampling conducted in May
2001 resulted in the collection of 72 sediment samples containing 9,283
macro-infaunal specimens belonging to 67 families comprising 9 different phyla
(Mouchel, 2001a; Table 8.2 below). The total recorded biomass in May 2001
was 188.85g and was largely due to the high mass of annelids and molluscs
collected (see Table 8.2).

The benthic survey data collected in the late wet season in August 2001 (Mouchel,
2002b) showed that in terms of families present, the annelids, arthropods and
molluscs were again the most dominant, as shown in Table 8.3. These families,
also, comprised the majority of individuals present. Compared to the monitoring
conducted in August 2000, there were fewer families recorded in both May and
August 2001 although the annelids, arthropods and molluscs were consistently the
most dominant families recorded. Comparing data within the early and late wet
season of the same year, there were both more families and individuals recorded
during the late wet season in August compared with May 2001. There was, also,
a higher biomass recorded in August compared to the previous monitoring in May
2001. In May 2001, a total biomass (wet weight) of 188.85g was recorded
whereas 662.07g was recorded in August 2001. The reasons for the recorded
differences between the data collected in May and August 2001 are difficult to
ascertain although they may represent differences in recruitment variation
between the late dry/early wet (May) and late wet (August) season months.

Table 8.1 Summary of the Macro-infauna Collected in East Sha Chau in

AECOM

August 2000
Phylum Number of Total Number of | Total Biomass (g)
Identified Families Individuals

Annelida 34 4,914 27.88
Arthropoda 20 1,131 39.25
Chordata 3 5 3.24
Coelenterata 7 35 3.05
Echinodermata 4 80 53.75
Echiura 1 1 0.45
Mollusca 14 301 847.72
Nemertinea 0 19 151
Sipuncula 1 26 0.11

Total 84 6,512 976.97
Source: ERM (2001)
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Table 8.2 Summary of the Macro-infauna Collected in East Sha Chau in
May 2001
Phylum Number of Total Number of | Total Biomass (g)
Identified Families Individuals
Annelida 30 2,204 45.609
Arthropoda 13 405 26.526
Chordata 2 2 2.352
Coelenterata 4 13 1.329
Echinodermata 2 15 0.723
Echinodetmata 0 1 0.194
Mollusca 11 6,600 95.562
Nemertea 1 1 0.261
Sipuncula 4 42 16.301
Total 67 9,283 188.85

Source: Mouchel (2001a)

Table 8.3 Summary of the Macro-infauna Collected in East Sha Chau in
August 2001
Phylum Number of Total Number of | Total Biomass (g)
Identified Families Individuals

Annelida 35 2,928 17.94
Arthropoda 17 902 42.26
Chordata 2 6 35.12
Coelenterata 4 10 6.330
Echinodermata 2 12 39.75
Mollusca 10 9,460" 515.47"
Sipuncula 2 18 5.21

Total 72 13,336 662.07

Note: * including Potamocorbula sp. comprising 9390 individuals and biomass of 509.906 g.
Source: Mouchel (2002b).

The 2000/2001 data available for the area of East Sha Chau comprising data
collected over 12 months (wet season data only), showed that in terms of families
present, the annelids, arthropods and molluscs were dominant. The annelids,
molluscs and arthropods usually comprised the majority of individuals present.
Although the number of families and biomass were lower than previously
recorded in August 2000, there were a higher number of total individuals recorded
in both May and August 2001 (Mouchel, 2001a, 2002b). During the sampling
conducted in August 2000, 84 families and a total of 6,512 individuals were
recorded for a total biomass of 976.9g (ERM, 2001). The recorded differences
between the data collected in August 2000 and the recent data collected in May
and August 2001 may, however, represent seasonal variation between the late dry/
early wet and late wet season months inducing subtle changes to the benthic
macro-infauna assemblages present.

However, the most recent data available are from the surveys conducted in
January and October 2005 (Mouchel, 2005a; Meinhardt, 2006b) covering both the
dry and late wet seasons and the results are summarised in Table 8.4 below. The
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results were consistent with earlier surveys conducted under the EM&A
programme. The annelids, molluscs and arthropods comprised the majority of
individuals present and subtle seasonal variations, slightly higher abundance
during the wet season, were frequently recorded.

Table 8.4 Summary of the Macro-infauna Collected in East Sha Chau in

2005
Phylum Number of Total Number of Total Biomass (g)
Identified Families Individuals
January | October | January | October | January | October
Annelida 40 39 4,365 3,051 25.48 19.39
Arthropoda 17 11 617 264 25.35 16.66
Chordata 1 1 5 2 27.12 1.29
Coelenterata 7 7 28 33 64.17 59.86
Echinodermata 4 2 108 124 5.31 5.43
Echiura 1 1 1 1 0.00 0.06
Mollusca 10 12 164 70 171.92 81.75
Nemertinea - - - - 0.57 0.03
Sipuncula 1 2 43 67 0.31 23.01
Unidentified - - - - 1.04 -
Total 81 75 5,331 3,612 321.26 207.48

Source: Mouchel (2005a) and Meinhardt (2006b).

High numbers of macro-infauna (67-81 families; Mouchel, 2001a, 2002b and
2005a) have been recorded in the study area. Consistent with the results of grab
sampling in the North-western waters, annelids, arthropods and molluscs were
dominant.

The HKLR verification surveys for ecological baseline reported a total of 985
macro-faunal specimens in the wet season (September 2008), comprising 90
species from 59 families in 9 phyla (Annelida, Arthropoda, Branchiopoda,
Chordata, Cnidaria, Echinodermata, Mollusca, Nemertea and Platyhelminthes).
In the dry season (December 2008), a total of 383 macro-faunal specimens,
comprising 58 species from 44 families in 6 phyla (Annelida, Arthropoda,
Coelenterata, Echinodermata, Mollusca and Nemertea) were recorded. Only 28
species were found in both seasons. Polychaetes (Annelida) were collected at all
stations (see Figure 8.7) and represented the highest species richness and
abundance in both seasons.

The bivalves Donax sp. and Theora lata and the brittle star Macrophiothrix
longipeda were the commonest species recorded in the wet season, whilst the
polychaetes Notomastus latericens and Euclymene sp. and the pea crab
Xenophthalmus sp. were the most abundant species recorded in the dry season.
Most species recorded occur frequently in Hong Kong and no species of
conservation importance were observed.

Infauna diversity in the Study Area of HKLR was shown to be relatively low
when compared to other areas in Hong Kong (HyD 2004). The impoverished
assemblages present are likely to be due to the proximity of the Pearl River
Estuary, leading to low salinity and possibly due to the predominantly silt-clay
composition of the seabed which does not lend itself to supporting high diversity
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(HyD 2004). The wet and dry seasons results for species diversity (H’) ranged
between 2.68-3.37 and 1.84-2.70 respectively from the nine sampling stations.
These are comparable to other soft-bottom benthic communities in Hong Kong,
which are characteristsed by an extensive homogeneous assemblage dominated by
polychaete annelids, where species diversity was calculated to be 2.87 in the
summer (wet season) and 2.82 in the winter (dry season). These data are averaged
from 97 sampling stations from across Hong Kong. (Shin et al. 2004).

The benthic communities in the waters offshore to the southeast coast of Airport
Island (see Figure 8.8) were investigated in the HKLR supplementary survey.
From the 8 sampling stations, a total of 917 organisms from 83 taxa were
identified from the dry season survey. The most diverse group was polychaetes
(46 species). In terms of number of individuals, 43% of collect