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1

INTRODUCTION

1.1

PROJECT BACKGROUND AND DESCRIPTION

1.1.1

As a result of the training of Shenzhen River, which serves as the administrative boundary
between the Hong Kong Special Administrative Region (HKSAR) and Shenzhen (SZ), an area
of about 87ha, previously lying to the north of the river course became situated to the south
of the re-aligned river course and falls within the boundary of the HKSAR. The area,
commonly known as the Lok Ma Chau Loop (the Loop), was once used as a dumping ground
for mud extracted from the river training works. Some of the dumped mud is contaminated.

1.1.2

The Loop is located near several major cross-boundary transport nodes including the Lok Ma
Chau (LMC) Boundary Control Point (BCP), the LMC MTR Station of the LMC Spur Line and
the San Tin Interchange. To the north across Shenzhen River is the Huanggang Control Point
of Shenzhen. To the southwest is the Mai Po Nature Reserve and to the east is Hoo Hok Wai,
comprising fish ponds of high ecological value.

1.1.3

The development of the Loop (the Project), which is one of the ten major infrastructure
projects announced by the Chief Executive in his 2007-08 Policy Address, is jointly
undertaken by the Government of the Hong Kong Special Administrative Region (HKSARG)
and Shenzhen Municipal Government (SZMG).

1.1.4

The planning and engineering study for development of the Loop is a Schedule 3 designated
project (DP) under the Environmental Impact Assessment (EIA) Ordinance (Cap 499),
including some Schedule 2 DPs where environmental permits (EPs) are required prior to
construction and operation of those DPs. The EIA Report completed under Agreement No.
CE 53/2008 (CE) Planning and Engineering Study on Development of Lok Ma Chau Loop (P&E
Study) was approved with conditions under the EIA Ordinance on 25 October 2013 (Register
No.: AEIAR-176/2013, hereinafter referred to as the approved EIA Report) and the EP to
construct and operate the DPs was granted on 22 November 2013 (EP-477/2013).

1.2

OBJECTIVES OF THE ASSIGNMENT

1.2.1

According to the recommendations in the P&E Study, the Loop development will be
implemented by three works packages in stages, namely: Advance Works Package, Main
Works Package 1 and Main Works Package 2. Concisely speaking, Advance Works Package is
to pave way for ensuing site formation and construction of infrastructure works within the
Loop. Main Works Package 1 is to form the site for the subsequent building construction
within the Loop, as well as providing the infrastructure and facilities for the commissioning
of Phase 1 of the Loop development. Main Works Package 2 is to provide the infrastructure
and facilities for the full commissioning of the Loop development.

1.2.2

The development of the Loop will be implemented under a fast track programme, involving
various complex tasks for providing infrastructure and engineering works to be conducted
in parallel. To achieve the tight target and amid various constraints, works will need to be
carried out in advance under Advance Works to pave way for early starting of site formation
within the Loop under Main Works Package 1.

1.2.3

Black & Veatch Hong Kong Limited (B&V) was commissioned by Civil Engineering and
Development Department (CEDD) to carry out the subject Assignment, i.e. Agreement No. CE
5/2014 (CE) Development of Lok Ma Chau Loop: Land Decontamination and Advance
Engineering Works, with 4 principal works elements (including land decontamination,
provision of construction access to the Loop, creation and establishment of Ecological Area,
and provisions of environmental mitigation measures), and associated supplementary
studies/investigations, design and construction supervision for the Advance Works Package.
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Further studies for the Main Works Package 1 and Package 2 will be conducted under
separate consultancy studies.
1.2.4

CEDD signed a contract with Sang Hing – Kuly Joint Venture for Contract No. YL/2017/03 –
Development of Lok Ma Chau Loop: Land Decontamination and Advance Engineering Works.
The works to be executed under this Contract mainly comprise (Figure 1):
a.
b.
c.
d.
e.
f.

land decontamination treatment within the Loop;
establishment of an Ecological Area (EA) within the Loop;
construction of a temporary access to the Loop (comprising an approximately 60-metre-long
temporary vehicular bridge across the old Shenzhen River meander), minor improvement works
to Ha Wan Tsuen East Road and other ancillary works;
construction of temporary noise barriers and miscellaneous road works along Lok Ma Chau Road;
ground treatment works to the first batch of land parcels within the Loop for development of
buildings and associated facilities for Phase 1 of the Hong Kong - Shenzhen Innovation and
Technology Park (the Park), and for development of the western electricity substation; and
implementation of environmental mitigation measures for the works mentioned in the items (a)
to (e) above.

1.2.5

Under the latest programme, the construction works of the Advance Works is scheduled to
complete by end 2021.

1.3

PURPOSES OF THIS DOCUMENT

1.3.1

One of the major scopes of this Assignment is, in accordance with the EP's requirements, to
create and establish an EA approximately 12.78 hectares (ha) in size to compensate the loss
of 10.96 ha of reed bed and 0.5 ha of freshwater marsh.

1.3.2

In accordance with the Clause 6.3.2 (d) of the Brief of this Assignment, it is necessary to
prepare a management plan in form of an ecological mitigation / habitat creation and
management plan (this document) which should be agreed with AFCD and EPD to ensure that
the design of the EA complies with the requirement as stated in the approved EIA report and
EP. To fulfil condition 2.7 of the EP, this document will include the habitat creation and
management plan (HCMP) which describes the design, construction plan, management, as
well as operation monitoring of the EA, and also the details of other ecological mitigation
measures relevant to the subject Assignment.

1.3.3

The preliminary drainage design for the Loop has been agreed in the P&E study under
Agreement No. CE 53/2008 (CE) and will be further reviewed under the ensuing consultancy
for the Main Works Package 1 of the Loop development. Under this Agreement, the design of
the EA zone and the Operation and Maintenance (O&M) Manuel will be discussed and
submitted in separate reports.
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2

EXISTING SITE CONDITIONS

2.1

WORKS LOCATION AND ENVIRONS

2.1.1

The Loop is located near several major cross-boundary transport nodes including the LMC
Boundary Control Point (BCP), the LMC MTR Station of the LMC Spur Line and the San Tin
Interchange. To the north across the Shenzhen River is the Huanggang Port in Shenzhen and
Futian Commercial District Zone. During Shenzhen River training works, the Loop was used
as a dumping ground for sediments extracted from the older riverbed, some of which were
contaminated.

2.1.2

Outside Loop within Hong Kong side is currently a tranquil rural area which is characterised
by essentially rural land uses including arable farming and fish ponds. To the southwest is
the Mai Po Nature Reserve and to the northeast is Hoo Hok Wai, comprising mainly fish ponds
with high ecological value. Furthermore, parts of the Project fall within areas zoned
“Conservation Area”.

2.1.3

A few village settlements, including Lok Ma Chau Tsuen, Pun Uk Tsuen, Chau Tau Tsuen, Ha
Wan Fisherman San Tsuen, Shuen Yee San Tsuen and Ma Tso Lung Tsuen lie away from the
Project and are mainly surrounded by arable lands and fish ponds.

2.1.4

The area around the San Tin Interchange has been occupied for uses closely related to the
cross-boundary activities. These include open car parks and open storage compounds for the
cross-boundary commuters and goods, as well as a public transport interchange for crossboundary shuttle bus services. Further away from the highways, these areas are
characterized by rural land uses with arable farming and land covered by trees.

2.2

KEY FINDINGS OF PRE-CONSTRUCTION BASELINE SURVEY

2.2.1

During the study of the approved EIA report, two mammal species, eight bird species, three
herpetofaunal species and five dragonfly species were identified as key species requiring
mitigation measures (Table 2-1) and the mitigation areas for the Project (including the EA)
should be primarily designed for these key species. The key species were selected either
because (i) they were considered of “conservation importance” based upon criteria provided
by Bird Life International and Fellowes et al. (2002), which were recorded in the impacted
areas/habitats in numbers considered to be of significance during the baseline ecological
surveys; or (ii) although not of conservation concern, they were recorded in the impacted
areas/habitats in numbers sufficiently high to indicate that their distribution and abundance
in Deep Bay or Hong Kong as a whole would be significantly impacted by the proposed
development. These key species are the basis of the key species of the EA except Great
Cormorant. Great Cormorant was the key species for mitigation of fish ponds, but not the EA.

2.2.2

It is recommended in the approved EIA report that further systematic surveys are required
prior to any works affecting the reed marsh within the Loop in order to determine current
baseline levels for certain cryptic reed marsh species. Pre-construction baseline surveys
were thus conducted under the Assignment between August 2014 and June 2015, fully
covering the recommended period (August to May) and longer than the 10-month duration
recommended in Section 12.7.10.6 of the approved EIA report. It was found that the coverage
of reed bed in the Loop (11.1 ha) remained similar to that recorded in the approved EIA
report (10.96 ha) (Appendix A). Six of the seven key bird species of the EA were recorded
during the pre-construction baseline survey. The survey showed that three key bird species,
including Dusky Warbler, Oriental Reed Warbler and Black-browed Reed Warbler, were
present in relatively higher abundance in the reed bed. This observation was consistent with
the trapping results of the approved EIA report (Appendix 12-4 of the approved EIA Report).
These three species are also among the most abundant bird species in the reed bed as
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revealed in a study by WWF-HK & HKBRG (2008). While Pallas’s Grasshopper Warbler was
not recorded during the pre-construction baseline survey, the remaining three bird key
species, including Little Egret, Bluethroat and Chinese Penduline Tit, occurred in low
abundance.
2.2.3

The pre-construction baseline survey also recorded four additional bird species of
conservation importance, which were not reported in the Loop in the approved EIA report.
These were Great Bittern Botaurus stellaris, Crested Serpent Eagle Spilornis cheela, Blackcapped Kingfisher Halcyon pileata and Greater Painted Snipe Rostratula benghalensis
(Appendix A). These species, however, were present in the Loop in very low abundance, and
hence are not considered as additional key species for the EA.

2.2.4

The two mammals and three herpetofaunal key species were not recorded during the preconstruction baseline survey. Only two out of the five dragonfly key species, i.e. Coastal Glider
and Ruby Darter, were recorded but in low abundance.

2.2.5

In fact, not all these species were recorded in the Loop in the approved EIA report. Common
Rat Snake, Chinese Bullfrog, Coastal Glider, Ruby Darter and Sapphire Flutterer were not
recorded in the Loop during the surveys of the approved EIA report (Appendices 12-8 & 129 of the approved EIA Report). The other species, even though recorded in the Loop in the
approved EIA report, were present in low cumulative abundance (for example, 4 individuals
of Scarlet Basker and 5 individuals of Common Evening Hawker; Coastal Glider and Ruby
Darter, the two key dragonfly species recorded during pre-construction baseline surveys
between 2014 and 2015, were also present in low abundance).

2.2.6

For the key species listed in Table 2-1, all mammal, all herpetofaunal, one bird and three
dragonfly were not recorded during the pre-construction baseline surveys. However, these
species are known to utilize the reed bed and/or freshwater marsh habitat. Hence, these key
species will be retained, and the habitat requirements of these species will be taken into
account in the design of the EA.

2.2.7

One of the mammal key species, Eurasian Otter, has a highly restricted distribution range in
Hong Kong. In order to enhance the utilisation of the EA by this species, more deep-water
zone will be created in the freshwater marsh partition to provide more foraging
opportunities. Apart from the bird key species listed in Table 2.1, design of the EA will also
aim to provide the breeding habitats to waterbird species which once bred in Hong Kong (e.g.,
Pheasant-tailed Jacana Hydrophasianus chirurgus, Watercock Gallicrex cinerea). Floating
plants and emergent plants will be planted along the shore of the freshwater marsh partition.
These features, however, will reduce the microhabitats available to Little Egret, which
generally utilize shallow open waters. The list of key species for the EA shown in Table 2-1
is therefore further modified. Since no preferred microhabitat of Little Egret will be created
in the EA, this species is removed from the key species list. As Little Egret can utilize a wide
range of wetland habitats, the trade-off of a common and widespread waterbird species with
other waterbird species limited by availability of breeding habitat is considered reasonable
and acceptable.

2.2.8

The key species will be divided into two groups according to their abundance recorded
during the pre-construction baseline surveys. Primary key species are those present in
higher abundance, including Dusky Warbler, Oriental Reed Warbler and Black-browed Reed
Warbler. The other key species are grouped into secondary key species due to the low
frequency / abundance recorded during the pre-construction baseline surveys.

2.2.9

Details of habitat requirements of individual key species are described in Appendix B.
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Table 2-1 Key Species for Ecological Area (EA)
Common names

Key
species
of EA
(Y/N)

Habitat utilisation *
(Y/N)
Reed
Bed

Freshwater
Marsh

Recorded during preconstruction survey
(Y /N)

Primary / secondary Commonness and Distribution
key species of EA
in Hong Kong **
(P/S)

Basis of qualification
***

Mammal
Eurasian Otter
Lutra lutra

Y

Y

Y

N

S

Rare;
Potential Regional
Restricted to Mai Po, Hoo Hok Wai, Concern
and nearby areas

Leopard Cat
Prionailurus bengalensis

Y

Y

(Y)

N

S

Uncommon;
Vulnerable in China
Widely distributed in countryside
areas throughout Hong Kong, except
for Lantau Island

Great Cormorant
Phalacrocorx carbo

N

N

N

Y

Not applicable
Common winter visitor;
Potential
(Table 12.81 of the Widely distributed in coastal areas Concern
approved EIA report)
throughout Hong Kong.

Regional

Little Egret
Egretta garzetta

Y

(Y)

(Y)

Y

Removed from key Common resident;
Potential
species list of the EA as Widely distributed in coastal areas Concern
no
preferred throughout Hong Kong
microhabitat will be
created

Regional

Chinese Penduline Tit
Remiz consobrinus

Y

Y

N

Y

S

Common passage migrant and winter Regional Concern
visitor;
Found in Deep Bay area, Tai O, Mui
Wo, Long Valley, Luk Keng, Chek Lap
Kok

Dusky Warbler
Phylloscopus fuscatus

Y

Y

Y

Y

P

Common passage migrant and winter High numbers recorded
visitor;
in the approved EIA
Widely distributed in shrubland and report
waterside vegetation throughout
Hong Kong

Oriental Reed Warbler
Acrocephalus orientalis

Y

Y

(Y)

Y

P

Common passage migrant;
High numbers recorded
Widely distributed in reed beds in the approved EIA
throuhgout Hong Kong
report

Bird
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Habitat utilisation *
(Y/N)
Reed
Bed

Freshwater
Marsh
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Recorded during preconstruction survey
(Y /N)

Primary / secondary Commonness and Distribution
key species of EA
in Hong Kong **
(P/S)

Basis of qualification
***

Black-browed Reed
Warbler
Acrocephalus bistrigiceps

Y

Y

Y

Y

P

Common passage migrant;
High numbers recorded
Widely distributed in wetland areas in the approved EIA
throughout Hong Kong
report

Pallas’s Grasshopper
Warbler
Locustella certhiola

Y

Y

Y

N

S

Common autumn passage migrant;
Local Concern
Found in wetland areas throughout
Hong Kong

Bluethroat
Luscinia svecica

Y

Y

Y

Y

S

Common passage migrant and winter Local Concern
visitor;
Widely distributed in wet agricultural
areas throughout Hong Kong

Two-striped Grass Frog
Rana taipehensis

Y

N

Y

N

S

Distributed in Sai Kung, Tai Lam Local Concern
Country Park, Pat Sin Leng Country
Park, Tai A Chau

Chinese Bullfrog
Hoplobatrachus chinensis

Y

N

Y

N

S

Widely distributed in Lantau Island Potential
and New Territories
Concern

Regional

Common Rat Snake
Ptyas mucosus

Y

Y

Y

N

S

Widely distributed throughout Hong Potential
Kong
Concern

Regional

Scarlet Basker
Urothemis signata

Y

N

Y

N

S

Common;
Local Concern
Common in areas containing
abandoned fish ponds throughout
Hong Kong

Ruby Darter
Rhodothemis rufa

Y

N

Y

Y

S

Common;
Local Concern
Widely distributed in ponds and
marshes throughout Hong Kong

Common Evening
Hawker
Anaciaeschna jaspidea

Y

N

Y

N

S

Common;
Local Concern
Kam Tin, Long Valley, Luk Keng, Mai
Po, Pat Sin Leng, Sha Lo Tung, Tai Po
Kau Lookout and Tung Ping Chau

Sapphire Flutterer
Rhyothemis triangularis

Y

N

Y

N

S

Common;
Local Concern
Widely distributed in weedy ponds,
sluggish rivers and marshes

Herpetofauna

Dragonfly
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Macrodiplax cora

Key
species
of EA
(Y/N)
Y

Habitat utilisation *
(Y/N)
Reed
Bed

Freshwater
Marsh

N

Y
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Recorded during preconstruction survey
(Y /N)
Y

Primary / secondary Commonness and Distribution
key species of EA
in Hong Kong **
(P/S)
S

Basis of qualification
***

Common;
Local Concern
Hong Kong Wetland Park, Kam Tin,
Lai Chi Wo, Nim Wan and Luk Keng

* Parentheses indicate that the habitat can support the species indicated, but is not the preferred habitat, and abundances are likely to be lower. Followed Table 12.81 of the approved EIA
report
** AFCD Web Site (https://www.afcd.gov.hk/english/conservation/hkbiodiversity/database/search.php)
*** Followed Table 12.74 of the approved EIA report
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3

ECOLOGICAL MITIGATION MEASURES AND DESIGN CONSIDERATIONS

3.1

ENVIRONMENTAL PERMIT REQUIREMENTS ON ECOLOGICAL MITIGATION MEASURES AND OTHER
RELEVANT MEASURES

3.1.1

Measures to mitigate ecological impact and construction stage noise impact of the Project are
stipulated in Conditions 2.7 and 2.9 of the EP respectively and are shown in Appendix C.
These mitigation measures will be applied where appropriate throughout the construction
and operation stages of the Project, and will be implemented under one or more works
packages of the Project, subject to the works covered by the corresponding works package.
Those measures/conditions relevant with the subject Assignment are stated “Yes” and
underlined in Appendix C.

3.1.2

Referring to EP Conditions 2.7(e) and 2.7(l) relating to the installation of 3m-high olive green
fence around construction sites during construction of the EA and erection of opaque
temporary noise barriers along Lok Ma Chau Road under this Assignment, the relevant design
details and maintenance and management schedules are shown in Appendix C.

3.1.3

Pre-construction surveys for otter holts or natal dens and herpetofaunal species of
conservation concern within the construction sites have been carried out in the Loop in
November 2018 before the Advance Works commence. No otter holts/dens were identified.
(Item (a) under EP condition 2.7 & Section 12.7.6.2 of the approved EIA Report).

3.1.4

Although no otter holt or natal den was found during pre-construction search, if any holt or
natal den in use for breeding (e.g. dependent young are present) are found later during
construction, works in the area will cease. An access corridor and a buffer area around the
natal den or holt will be designated in which no human activity will be allowed until breeding
is completed. In general, no works should be undertaken within 150m of any active natal den
or within 30m of any active holt as recommended in the approved EIA Report. Appropriate
mitigation measures should also be activated to restrict vehicular/public access. Further
measures will be taken, as required, in consultation with an experienced Ecologist and AFCD.
Data regarding the size and nature of the holt will be recorded for use as reference material
in the detailed design and/or management of the EA.

3.1.5

If herpetofaunal species of conservation concern are found during pre-construction search,
mitigation measures such as fauna translocation will be carried out as necessary by an
experienced Ecologist with prior agreement from relevant authorities. Pre-construction
search has been carried out in November 2018 before the Advance Works commence. No
herpetofauna species of conservation concern were identified.

3.1.6

Among the ecological mitigation measures, creation and establishment of the EA is the major
one and also one of the key objectives of the subject Assignment. The details of the creation
and management of the EA are provided in the later section of this document (Item (b) under
EP condition 2.7).

3.1.7

The bank of the old Shenzhen River meander along the EA will be stabilised. Upon completion
of the works, re-vegetation will be provided. Ecological designs include installation of otter
holts along the embankment and provision of spraint locations for otters by the re-vegetated
bank (item (c) under EP condition 2.7).

3.1.8

The construction works associated with the site formation in the EA and stabilization of the
bank of the old Shenzhen River meander would be conducted outside dry season (from
November to February next year) (item (h) under EP condition 2.7).

3.1.9

In order to minimise the potential impact to Eurasian Otter and the major flight corridor of
birds, it was recommended that direct lighting of the old Shenzhen River meander should be
avoided or reduced to the minimum possible during construction (Item (j) under EP
condition 2.7).

3.1.10

Other ecological mitigation measures for the construction works under the Advance Works
include the following:
⚫
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implementing measures to minimise magnitude of construction runoff and to
avoid/minimise the potential impact of spillage events, if any.

3.2

PROJECT IMPLEMENTATION SCHEDULE (PIS) OF APPROVED EIA REPORT

3.2.1

A PIS has been presented in Appendix 17.1 of the approved EIA report and the EM&A Manual
to summarise all the required mitigation measures needed to be implemented during the
construction and operational phases of the Project. The implementation responsibilities are
also identified in the PIS. The EM&A Manual also presented the requirements for EM&A (e.g.
monitoring and audit frequency) throughout the entire construction phase.

3.2.2

The contractor should review the mitigation measures and the PIS with respect to the design
of the development and construction methodology. In case the contractor needs to update
the mitigation measures and the PIS, the EM&A Manual should be updated accordingly.

3.3

ENVIRONMENTAL MONITORING AND AUDIT
EP Requirements – Pre-construction search for any otter holts/dens and herpetofaunal species
of conservation concern

3.3.1

Under the EP, condition 2.7(a), pre-construction search for otter holts/dens and
herpetofaunal species of conservation concern shall be conducted in construction sites, with
remedial measures such as setting of no works area around otter holts/den and capture-andtranslocation of herpetofaunal species of conservation importance found, if any.

3.3.2

The pre-construction search surveys of otter holts/dens and herpetofaunal species of conservation
importance were carried out in November 2018 under the EP, condition 2.7(a). No Eurasian
Otter and Otter Holts/Dens was found in the construction sites and no herpetofaunal species
of conservation concern was found during pre-construction search. Therefore, mitigation
measures such as fauna translocation and setting of no works area around otter holts / den
are considered not necessary. The date of commencement work was on 4 January 2019.
EM&A Audit Requirements

3.3.3

As the Advance Works (the Assignment) will not involve construction of Western Connection
Road (WCR), no ecological monitoring with respect to WCR will be conducted under the
Assignment. Monitoring programme of the Loop will include avifauna (flight line corridor),
mammals (including Eurasian Otter) and water quality (Section 12.10.1 of approved EIA
Report & Section 11.4.1 of the EM&A Manual). Baseline monitoring report, EM&A monitoring
programme and monthly EM&A reports will be published in the Project website under the
EP requirements.
EM&A Monitoring Requirements
The Loop - Avifauna

3.3.4

The flight line corridor near the Loop was considered of ecological significance, and the
potential impact to the utilisation of this flight line corridor by birds will be monitored during
the construction phase. Flight line corridor monitoring surveys shall be conducted monthly.
Bird species and their abundance using the flight line corridor will be observed from LMC
Lookout. Surveys should start at 30 minutes before sunrise and last for two hours. Should
significant impacts on the flight line be recorded, measures to minimise or reduce these will
be devised, where possible. Flight line corridor monitoring survey will start from the
beginning of work in the Loop and continue until 12 months after establishment of the EA or
completion of works on the WCR, whichever is the later. Given the uncertainty of the project
implementation programme, this requirement should be reviewed at the end of Phase 1
buildings works, if appropriate.
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Mammals
3.3.5

Monitoring of mammals (including Eurasian Otter) in Hong Kong is difficult due to their
nocturnal habits and secretive behaviour. Eurasian Otter is potentially the most significantly
affected fauna species of conservation significance. The most effective monitoring method
for otters in Hong Kong has been the use of infra-red cameras. Use of infra-red flash cameras
is recommended, as traditional incandescent flash cameras are potentially disturbing to
wildlife. Infra-red cameras can be set up at suitable locations along the northern side of the
fence of the EA to monitor the movement of mammals between the existing reed marsh and
the EA.
Water Quality

3.3.6

Weekly in situ monitoring of water quality in the old Shenzhen River meander should be
carried out. Measurements to be taken are temperature, pH, salinity, turbidity and dissolved
oxygen. The monitoring should refer to the water quality monitoring requirement as
established in Section 6 of the EM&A Manual. Wet and dry season action or limit levels should
be reviewed after the first monitoring events in each of these seasons.
Monitoring Programme

3.3.7

Avifauna monitoring (flight line corridor survey) is required from the beginning of work until
12 months after the establishment of the EA. The survey commenced on January 2019. Survey
on connectivity between the existing reed marsh and the EA by infra-red cameras
commenced in January 2019. The baseline and impact monitoring of water quality at the old
Shenzhen River meander commenced in November 2018 and January 2019 respectively.
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4

DESIGN CONSIDERATIONS FOR ECOLOGCIAL AREA

4.1

WATER QUALITY

4.1.1

Water of the EA will be mainly sourced by rainfall, the Meander (i.e. the old Shenzhen River
meander), and surface runoff through the drainage system of the Loop. During the dry
season, the EA will also be influenced by the ground water level of the Loop.

4.1.2

The footprint of the EA is now bordered by the Meander, which was a section of the original
Shenzhen River. After the Shenzhen River training works in 1997, the Meander became a
moat of the Loop. Flap valves were installed in the connection to the Shenzhen River in order
to prevent tidal backflow upstream of the Meander. Without the influence from the Shenzhen
River, the ammonia nitrogen levels in the Meander are rather low. Therefore, we consider
that the water quality of the Meander should be suitable as the source of the EA zone without
any further treatment process. In addition, as another water source of the EA zone, the
surface runoff from the Loop during wet season will be diverted to pass across the EA and
finally discharged to the Shenzhen River via a box culvert. The surface runoff is a nonpoint source pollutant, but all storm runoff will pass through petrol interceptor, silt traps and
appropriate traps/filters before being diverted to the EA, and hence the water quality will be
acceptable. The flow of surface runoff to the EA is by gravity and no rainwater storage or
harvesting equipment is required.

4.2

REED BED

4.2.1

About 1.3 ha of the existing reed beds in the Loop falls within the footprint of the EA (Figure
3). These reed beds, together with some small isolated patches outside the footprint of the
EA in the Loop, could act as a source of the reed bed for the EA.

4.2.2

Using local reed beds as the sources of reed and soil could reduce the risk of importing exotic
species, unwanted species or pests. Litter and soil invertebrates that may be of conservation
value will also be introduced to the EA. Success rate will hence be higher and the time needed
for establishment will be shorter.

4.3

SOIL

4.3.1

Historically, the Loop (i.e. former agricultural land and fish ponds in 1980s and early 1990s)
was used as a dumping ground for mud extracted from Shenzhen River Training Works
Stages 1 and 2. Approximately 1 million m3 contaminated mud and 3 million m3
uncontaminated mud were dredged and disposed of within the Loop from year 1995 to 2000.
The depth of the disposed mud within the Loop was approximately 5m (which include about
1m to 1.5m thick top layer of uncontaminated mud for capping). However, the disposal
pattern, e.g. the disposal location and area of contaminated mud within the Loop is unknown.
Therefore, the entire Loop is considered as a potentially contaminated site. Two hot spots
within the EA were identified to be contaminated by Arsenic.

4.3.2

All the identified contaminated soil within the Loop should be treated on-site before the
construction of the EA in accordance with the approved EIA report and EP before works
commence in the areas in order to ensure soil quality for planting.

4.3.3

All of the excavated materials during the creation of EA will be reused as much as possible.
The remaining works such as construction of the temporary access bridge, interim road
improvement works and erection of temporary noise barriers will generate minimal amount
of inert fill material which will be reused. Non-inert construction waste will be disposed to
designated landfills as a last resort.
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Turf on the existing slope of the Loop will be reused as much as possible on the proposed
slopes within the EA so that the native turf could be preserved.
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5

DETAILED DESIGN OF ECOLOGICAL AREA

5.1

DESCRIPTION OF DESIGN

5.1.1

The design of EA will incorporate the following requirements of the EP and recommendations
of the approved EIA Report:
⚫
⚫
⚫
⚫
⚫
⚫
⚫
⚫
⚫
⚫

Area of 12.78 ha (Figure 2);
Contains reed bed and freshwater marsh;
Locate along the southeastern edge of the Loop;
Raising of the level of the site platform to about +6mPD along the edge of the Meander;
Divided into five partitions each of about 2 ha in area (Figure 2);
Freshwater marsh will account for at least 4.6% of the total area of EA;
An island in the partition of freshwater marsh habitat;
Water will flow through reed-free channel in the EA;
Provision of breeding habitat of Eurasian Otter; and
Provision of flood control function.

5.1.2

Cross Sections of the ecological area are shown in Figures 4a to 4c. Longitudinal sections of
the ecological area are shown in Figure 4d.

5.1.3

Partitions will be separated by internal bunds. An access will be provided on each bund with
a width of 2m for non-vehicular access or 4m for vehicular access to enhance the connectivity
of all partitions. The bunds will be profiled to gradient of 1:2.5, while the gradient of the slope
along the northwest boundary will be 1:2. Grasscrete will be applied to the non-vehicular
access road surface (2m wide) and vehicular access bund (4 m wide) at +4mPD within the
Loop to withstand overflow of water after heavy rain while a natural appearance can be
maintained.

5.1.4

Water will flow from the east to the west in the EA when reed bed level will be gradually
lowered from the east to the west. Also, sigmoid shape reed-free water channels of about
1.2m wide will be proposed to facilitate the water flow and for a variety of habitats. For
example, apart from hydraulic control, the water channels will also provide corridors for
otters moving easily across partitions, access to refuge at the edge of partitions and resting
sites in open water areas. The water channels will be created by excavation and mud-lined.
The water depth in the water channels will be around 1.9m during the wet season under
normal condition. At the internal bund, water control weirs will be installed for control of
water flow and depth of each cell.

5.1.5

Freshwater marsh will be created in the most eastern partition. The other four partitions will
be planted with reed bed. Water levels would be subject to change following seasons. Target
water depths of the planting areas and open water areas of both the reed bed and freshwater
marsh are shown in Table 5-1. Wetland habitats areas are shown in

5.1.6

Table 5-2.

Table 5-1

Water Depths in Freshwater Marsh and Reed Bed
Location

Freshwater Marsh – Planting Area
(emergent/submerged plants)
Freshwater Marsh– Open Water
Area (with floating plants)
Reed Bed – Planting Area
Reed Bed
(Reed-free Open Water Channel)

Target
Water Depth (m)

Bed level
(mPD)

Assumed
Water Depth (m)
Dry Season Note (1)

Assumed
Water Depth (m)
Wet Season Note (2)

0.5 m

2.65

0.5m

0.6m

< 2m

1.39

1.76m

1.86m

0.5 m

2.45-2.65

0.5m-0.7m

0.6m-0.8m

< 2m

1.39

1.76m

1.86m

Notes:
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Bed level
(mPD)

Assumed
Water Depth (m)
Dry Season Note (1)

Assumed
Water Depth (m)
Wet Season Note (2)

The planting cell will have the assumed water depth after pumping works at the dry season.
The assumed water depth will only be valid under normal water condition (water level of +3.25mPD) during
the wet season.

Area of Ecological Area Components

Table 5-2

Area (ha)
Components of Ecological Area

Cell 1
(FWM)

Cell 2
(RB1)

Cell 3
(RB2)

Cell 4
(RB3)

Cell 5
(RB4)

On Plan
Area

1.136

-

-

-

-

1.136

-

2.002

2.253

1.522

1.361

7.138

Island

0.002*

-

-

-

-

0.002

Open Water Area

0.068

0.134

0.131

0.105

0.085

0.523

Freshwater Marsh ^
Reed Bed^

Existing natural slope / embankment
within Conservation Area zone

-

0.432

Proposed slope, access and drainage
structures

-

3.549
Total

12.78

Remarks:

^Area below the normal water level of +3.25 mPD is assumed for area of reed bed / freshwater marsh.
*Top main exposed area of the Island (5m in diameter).

5.1.7

For the design of stabilised bank of the Meander and the embankment surrounding each
partition of the EA, neither gabion nor grasscrete is preferred. The overall design will be as
natural as possible; for example, to use eco-bag made of natural materials containing seeds
of native herb plant species (e.g. Imperata cylindrica 大白茅, Miscanthus floridulus 五節芒,
Panicum maximum 大 黍 , Cynodon dactylon 狗 牙 根 , Paspalum distichum 雙 穗 雀 稗 )
(Appendix D) and to reuse the original turf as the final surfaces. Using loamy soil as far as
practicable or other methods to increase its stability on the slope will be considered.

5.1.8

As the Loop is currently undeveloped, the provision of electricity outlet should be considered
under the Main Works Packages to further enhance the management of the EA zone.

5.2

WATER SOURCE AND WATER CONTROL SYSTEM

5.2.1

Water in the EA will be rain fed through the drainage outlets from the Loop, and sourced from
the Meander through the two nos. of inlet pipes at the freshwater marsh. Pumps will be
required in times of low water level of the Meander during the dry season to feed the EA.
While the EA has another function of flood retention, the function of ecological compensation
or enhancement must not be compromised.

5.2.2

Level difference of the EA is of prime importance to allow the water movement across the EA.
The flow over the EA can be controlled by adjusting the control weirs at each internal bund,
whilst two control weirs will be built on each internal bund to enhance the water mobility
between two cells. At the western end of the EA, there is a control weir connecting with a
discharge box culvert to connect with the Shenzhen River which will be in place after the
completion of Main Works Package 1 with an aim to allow excess water flowing out of the EA
into the Shenzhen River during the wet season.

5.2.3

There are two main water sources to feed the EA zone. They are the water from the Meander
and half of the storm water from the Loop. Under the normal condition, the water level of
the Meander can maintain at around +3.25mPD similar to the ground water table, whilst the
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water from the Meander can enter the EA zone through the proposed 2 nos. of inlet pipes
with valves at the freshwater marsh cell. However, under the drought condition during the
dry season, the minimum water level of the Meander can be as low as around +2mPD, and
then portable pumps will be required at that period to direct the water from the Meander to
the EA zone for irrigation. The meander contains a water volume of over 0.3 million m3 in
normal dry seasons (assumed +2mPD minimum water level). It is greater than the
requirement, i.e. only 0.15 million m3 water is required to filling up the 5 nos. of cells up to
normal water level +3.25 mPD. Thus, it is considered that the Meander is a reliable water
source for the EA during the dry seasons in general. When the rain comes, the water level of
the Meander will rise significantly resulting in a direct increase of water level of the EA zone,
and meanwhile the storm runoff from the Loop will also contribute a water source to the EA
zone in rainy days.
5.2.4

In general, the water in the EA will move from east to west through the partitions of the EA
by gravity. Control weirs are proposed to retain water in each partition of the EA and allow
water overflowing to adjacent partitions during the dry season and the wet season.

5.2.5

Upon the commissioning of the development of the Loop, it is proposed that runoff from the
southern part of the Loop will be drained into the EA through three drainage outlets, and
subsequently the runoff through the EA will flow from east to west. An overflow weir with
preliminary top level at +3.25mPD is proposed to be installed at the most southern
downstream of the EA to convey the excess stormwater from the EA to the Shenzhen River
through a discharge box culvert during and after a storm event. Water source would be
adequate, especially during the dry season, and the risk of water deficit/drying up of the
wetland would be low and thus installation of massive irrigation facilities is considered not
necessary.

5.2.6

In order to avoid any back flow of stormwater from the Shenzhen River to the EA through the
box culvert, flap valve will be installed at downstream of the discharge box culvert. This will
ensure water quality in the EA not compromised. Screening facilities or appropriate devices
will also be provided so that rubbish and undesirable species (e.g. tilapia and Water Lettuce)
from the Meander will not enter the EA through the inlet/outlet pipes.

5.2.7

Connection points will be constructed at three drainage outlets and the discharge box culvert
under the Advance Works, and hence the EA would not be disturbed by the construction
works under the Main Works Package 1.

5.2.8

As recommended by the Advisory Council on the Environment when inspecting the EIA
report, the EA zone will maintain a connectivity with an area of the retained reed bed at the
centre of the Loop. As the design of the Loop development is still underway under the Main
Works Package 1, the detailed design and arrangements to enhance the connectivity will be
presented and agreed with the relevant departments in the updated HCMP once available.

5.2.9

Before the completion of Main Works Package 1, all the discharging outlets and the box
culvert to the Shenzhen River will also not be commissioned. As such, there will be no storm
runoff draining from the Loop to the EA and no excess water flowing out of the EA zone to the
Shenzhen River in early stage. At that period, the meander and direct rain water will be the
major sources of the EA zone, and the excess Meander water will flow back to the Meander
from the EA zone.

5.2.10

As the EA will be designed as a permanently wet area that is at or below the ground water
table of about +3.25mPD on average while it will receive rain water during the wet season,
there will be a need to discharge water out of the EA zone once the maximum water level is
reached. Such discharging arrangement is essential since it can avoid flooding over the
planting area. In fact, Phragmites cannot submerge under the water for a long period of time.
Water in the EA Zone should be distributed between partitions and discharged into the
Shenzhen River through a series of water control structures, including overflow weirs and
control weirs, and should circulate within the system through gravity flow to avoid using
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pumps during the routine operation of the EA; the same will happen even during storm
events when the EA acts as a flood retention pond.
5.2.11

Cable ducts for electricity will be laid along the southeast embankment under the Advance
Works, whilst the connection would be conducted under the Main Works once the power
station is available to avoid the repeated excavation on the EA zone while power supply is
available for each cell along the southeast embankment. Liaison with the relevant parties
under the Main Works to provide the necessary electricity for pumping during the interim
stage will be carried out.

5.3

HYDRAULIC REGIME

5.3.1

Since the drainage systems in the Loop, including the discharge box culvert connecting the
western end of the EA and the drains which collect and divert runoff from the southern part
of the Loop to the three drainage outlets at the EA, will be constructed under the Main Works
Package 1, the water control system of the EA would not be fully installed during the
establishment period. An interim stage of the water control within the EA is thus necessary.
There will be two scenarios: Scenario A and Scenario B. Scenario A represents an interim
stage when the EA has been established but the drainage system of the Loop is still under
construction. Scenario B is the operation stage when majority of the infrastructural works
within the Loop are commissioned including the box culvert connecting the EA and Shenzhen
River.

5.3.2

To facilitate the water control for each partition, control weirs are proposed in each
transverse bund. The proposed preliminary top levels of the weirs are +3.15mPD, +3.05mPD,
+2.95mPD, +2.85mPD and +3.25mPD for FM, RB1, RB2, RB3 and RB4 respectively. Among
these control weirs, the one at RB4 would be for allowing excess water to be discharged to
Shenzhen River, but will only be functional after the completion of the Main Works Package
1 (when the connecting discharge box culvert is in place, i.e. Scenario B). As such, the weir
level for RB4 is not applicable at Scenario A, and, the excess water of the EA during the
Scenario A interim period will be discharged through 2 nos. of outlet pipes with gate valve at
RB4 to the Meander.

5.3.3

A summary table showing the water level management of the EA is attached in Appendix E.
In brief, during the interim stage when the water source of the EA is direct rainfall and the
Meander, the inlet and outlet gate valves (V1 and V2) can be left open under normal condition
and extreme rainfall (except during drought when V2 should be closed) so that the water
level of EA will be the same as that of the Meander. During the operation stage when the EA
will receive additional water source from the Loop surface runoff while excess water can be
discharged to Shenzhen River through the box culvert, V1 and V2 can be closed under normal
condition and extreme rainfall (except when water level is low that V1 should be opened to
source water from the meander).

5.3.4

Under the water control mechanism, each scenario will contain three cases, including:⚫
⚫
⚫

Case I – Normal Condition;
Case II – Extreme Weather Condition (Drought); and
Case III – Extreme Weather Condition (Extreme Rainfall).

Scenario A – Interim Stage (Case I – Normal Condition)
5.3.5

Under normal circumstances, the EA will be fed by the Meander and the direct rainfall. The
water from the Meander will flow into the EA through 2 nos. of proposed gate valves (i.e.
Valve No.: V1a and V1b) in the embankment of the most northern partition of freshwater
marsh (i.e. Cell No.: FM). 2 nos. of the outlet gate valves (i.e. Valve No.: V2a and V2b) will
maintain open status.

5.3.6

Since the EA will be hydrologically connected with the Meander, the water level of the EA will
be subject to the water level of the Meander, which is about +3.25mPD on average.
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With the different bed level of each partition ranging between +2.65mPD and +2.45mPD, the
water depth of each partition will vary from 60cm to 80cm.
Scenario A – Interim Stage (Case II – Drought (Extreme Weather Conditions))

5.3.8

When a drought happens in the LMC area resulting in prolonged shortages in the rainfall to
the region, the water levels of the Meander and the EA could be very low causing an
undesirable condition for the growth of plants in reedbed and freshwater marsh. At that
period, the water supply to the EA could not rely on the natural water level of the Meander.
Portable pumping exercise has to be carried out to feed the water from the Meander to the
EA. All inlet valves and outlet valves shall keep closed.

5.3.9

The EA should be fed with water by such pumping exercise until the water level of cell no.
RB4 (i.e., the fourth partition of reed bed and the last partition of the EA) reaches at
+2.85mPD. As such, the water depth of the EA will be ranged between 40cm and 50cm. To
prevent the water within the EA from leaking to the Meander, all valves that connect with the
Meander should be closed during the drought.
Scenario A – Interim Stage (Case III – Extreme Rainfall (Extreme Weather Conditions))

5.3.10

One of the major functions of the EA is for the flood retention during heavily raining despite
the purposes on compensation of reedbed and marsh. After the EA is constructed, the EA will
receive rainfall even though the drainage system within the Loop has not been functioned to
convey the surface runoff over the Loop to the EA. With an estimated maximum water level
of the EA of about +4mPD due to extreme rainfall during the interim stage, the water depths
of the planting cells will become greater than those under normal circumstances, which will
be around 140cm on average. Under extreme rainfall, inlet and outlet valves shall remain
open.

5.3.11

After raining, the water in the Meander will flow out into the Shenzhen River through an
existing box culvert with flap valves at the downstream of the Meander, and then will be
discharged into the sea. The water level of the Meander will therefore recede gradually. It is
anticipated that the water level in the Meander will return to the normal water level within a
few hours. When the capacity of the Meander increases as the water level decreases, the
excessive storm water within the EA zone can be discharged to the Meander through the
outlets pipes at RB4. As such, we consider that the deep-water condition in the EA after
raining will occur in a very short period of time.
Scenario B – Operation Stage (Case I – Normal Condition)

5.3.12

Under normal circumstances, the water control mechanism is comparable to that in the
interim stage. After the drainage systems are commissioned during the operation stage, the
major water source of the EA will be the surface runoff over the Loop collected by drains.
Water from the Meander and rainfall at the EA zone will also be extra water sources to the
EA.

5.3.13

The water level of the EA will be maintained around +3.25mPD, and therefore the water
depth of the partitions will vary between 60cm and 80cm depending on the bed level of each
partition. Inlet valves will be opened when the water depth of the EA drops down to below
30cm and closed after the water level in each cell reaches at +3.25mPD. In fact, the water level
of the EA will be also correlated to the weir at the proposed discharging box culvert to
Shenzhen River at cell no. RB4 to be completed under Main Works Package 1. With the
designed top weir level of +3.25 mPD, the water level of the EA zone will be capped at
+3.25mPD. In other words, excess water in the EA will flow out to Shenzhen River through
the box culvert when the water level is over +3.25mPD.
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Scenario B – Operation Stage (Case II – Drought (Extreme Weather Conditions)
5.3.14

During the extreme dry season, portable pumping exercise is also required unless permanent
power supplies are available in the Loop. The same arrangement as the interim stage will be
exercised to pump the water from the Meander to the EA until cell no. RB 4 reaches at
+2.85mPD so that the water depth of the EA could be maintained at around 40cm. All valves
connecting the Meander and the EA should also be closed to avoid water out from the EA to
the Meander.
Scenario B – Operation Stage (Case III – Extreme Rainfall (Extreme Weather Conditions)

5.3.15

Under the extreme storm condition, the EA will serve for a flood retention purpose. After
completion of Main Works package 1, the maximum water level of the EA could rocket to
+5.2mPD under the extreme rainfall resulting in a considerable increase in the water depth
of the planting cells to over 250cm. However, it is anticipated that such an extremely high
water level will occur in a short period of time (a few hours), and the rainwater will discharge
into the Shenzhen River through the box culvert afterward. Furthermore, it is proposed that
2 nos. of outlet values (Valve No.: V2a and V2b) could be opened after the extreme rainfall to
expedite the water flow out of the EA and closed after the water level in each cell reaches at
+3.25mPD.

5.4

REED BED

5.4.1

About 7 ha of reed beds and reed-free channel would be created in four partitions in the EA
which will cover whole flat profile of each partition and the lower section of bunds. The reed
beds in the EA shall be established by planting the same species as the existing reed beds in
the Loop (i.e. Phragmites australis) as much as possible. Typical soil depth for the reed beds
is about 0.6m. Figure 2 shows the extent of existing reed beds.

5.5

FRESHWATER MARSH

5.5.1

In addition to reed bed habitats, an area of about 1.2 ha of freshwater marsh will be provided
in the most eastern partition. This will compensate marsh of similar area that will be lost due
to the development of the Loop. The existing freshwater marsh is characterized by heavily
vegetated pond margins and extensive areas of floating aquatic vegetation. The created
freshwater marsh will provide similar habitat structure. A variety of microhabitats, including
permanently wet, seasonally wet and seasonally damp conditions, patches of open water,
floating and emergent vegetation and bare mud will be provided. A small island will be
created in the freshwater marsh for otter, with the highest point of about +4mPD. The
partition for freshwater marsh will be covered with loamy soil of 0.8m in depth.

5.5.2

Native freshwater plants including floating plants, emergent plants and submerged plants
would be planted in the most eastern partition for creation of marsh (Figure 4e). A detailed
planting proposal for freshwater marsh will be prepared based on the available stocks in the
market. The proposal will further be discussed and agreed with AFCD. The choice of plant
species to be planted will depend on the commercial availability. The contractor will source
the wetland plant species recommended in Table 5-3 as many as possible for planting a
variety of plant species in the freshwater marsh.
Table 5-3 Recommended Wetland Plant Species for Freshwater Marsh
Scientific Name

Chinese
Growth
Name
Form1
Species for central part of the marsh (water depth up to 60cm)
Ludwigia adscendens
水龍
FL/E
Nymphoides cristatum
水皮蓮
FL
Nymphaea spp.
睡蓮
FL
Vallisneria natans
苦草
S
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Growth
Exotic
Form1
Blyxa aubertii
S
S/E
Utricularia aurea
E
Persicaria glabra
Eleocharis spiralis
E
Eleocharis acutangula
E
E
茳芏
Cyperus malaccensis
Juncus effusus
燈心草
E
Sagittaria trifolia L. subsp. leucopetala
E
慈姑
Rotala rotundifolia
圓葉節節菜
E
Species for slope of embankment and island (water depth less than 60cm)
Ludwigia octovalvis
E
毛草龍
Ammannia baccifera
水莧菜
E
節節草
E/H
Commelina diffusa
Saururus chinensis
三白草
E
Leersia hexandra
李氏禾
E
Schoenoplectus triangulatus
E
水毛花
Impatiens chinensis
華鳳仙
E
Sphenoclea zeylanica
E
尖瓣花
Hygrophila salicifolia
水蓑衣
E
Bacopa monnieri
E
假馬齒莧
Floscopa scandens
聚花草
E
Persicaria lapathifolia
大馬蓼
E
Panicum repens
鋪地黍
E/H
Alternanthera sessilis
蝦鉗菜
E/H
Paspalum distichum
H
雙穗雀稗
Fimbristylis subbispicata
雙穗飄拂草
H
Note 1: S – Submerged; FL – Floating-leaved; E – Emergent; H – Hydrophytic

Height (cm)

70-100
50-60
14-90
60-180
40-130
20-90
5-30 (likely higher)
200
10-15
100
40-50
50-70
10-60
20-70
80
Close to ground
20-70
50-200
50-100
10-50
20-60
7-60

5.5.3

The ratio of open water to emergent vegetation will not be more than 1:1 in order to
maximize the utilisation by waterfowls (Mitsch and Gosselink 1993, Kent 1994 in Lau and
Lam 2003). Emergent plants would be planted along the shore with water depth < 0.6m in
the freshwater marsh. Floating plants and submerged plants would be allowed to free float
on surface or planted adjacent to emergent plants and deeper water. Emergent plants and
floating plants provide perching sites, shelter, and breeding habitats for adult dragonflies and
emergence sites for dragonfly nymphs. Submerged plants provide hiding places for dragonfly
nymphs and tadpoles, and egg-laying sites for adult dragonflies.

5.5.4

Emergent plants and floating plants provide foraging habitats for behaviourally cryptic
waterbird species, e.g., rails and bitterns. Small birds such as prinias and munias nest in
emergent plants. Planting of floating plants also aims to provide breeding habitats for
waterbird species formerly bred in Hong Kong, e.g., Pheasant-tailed Jacana and Watercock.

5.5.5

An otter holt will be built on the island. Trees such as Ficus spp., Celtis sinensis and Melia
azedarach will be planted in areas around the otter holt.

5.6

OTTER HOLTS AND RESTING SITES

5.6.1

Provision of holts for Eurasian Otter was required in condition 2.7(c) of the EP and
recommended in the approved EIA Report. Indicative locations of artificial holts are shown
in Figure 2.

5.6.2

Trials of artificial holts for Eurasian Otter have been conducted in Mai Po Nature Reserve
(Shek 2006). Two designs of artificial holts were constructed, including the “log pile holts”
and “pipe and chamber holt”. The “log pile holt” was made by logs laid on ground with thinner
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poles as roof. The “pipe and chamber holt” was built into steep bank next to rivers or lakes,
which is a large underground cavity with inner walls made of breeze block and entrance made
of large plastic pipes from the side of the bank. The “pipe and chamber holt” was occupied by
Small Asian Mongoose Herpestes javanicus (Shek 2006).
5.6.3

Designs of holts to be constructed in the EA are shown in Appendix G. The “log pile holt”
design will be constructed in the island within freshwater marsh. The “pipe and chamber
holt” will be constructed on the internal and external embankments of the EA. Two
entrance/exit will be built for holt of either design. For the “pipe and chamber holt” design,
the chamber will be above water levels. A ventilation pipe may be installed. The openings
will be underwater, or slightly above water surface. Two pipe and chamber holts will be built
at the external embankment of the EA, and one will be built on the internal embankment of
the EA.

5.6.4

In order to enhance the utilisation of the EA by Eurasian Otter, reed-free channel will be
created at the reed bed partitions RB1 to RB4. On the other hand, dry, land-based refuges are
also considered important to otter as temporary resting places to escape from heat-absorbing
water, or as secure refuges in case of disturbance, and four resting sites will be provided in
the EA. Two types of materials, wooden and boulder, will be used for building the resting
places. Boulder type resting places will be built in partitions RB2 and RB4, while wooden
type resting places in RB1 and RB3. Boulder type resting places will be filled with a layer of
soil (300mm to 500mm) to allow the growth of grass, so that the resting place will not be
overheat by sunlight in sunny days and den could be built by otter as breeding sites by
wrapping up the grass and vegetation nearby.

5.6.5

The resting places in partitions RB1, RB2 and RB4 will be placed next to the reed-free open
water channel. The resting place in RB3 will be placed at some distance from the open water
channel and surrounded by reed, in order to enhance the utilisation as breeding site.
Eurasian Otter is known to be territorial (Shek 2006), and hence breeding dens are separated
as far as possible. Water level in RB4 might fluctuate greatly in summer and the resting places
might be covered by water. Hence, resting place potentially providing the function of
breeding habitat is built in RB3.

5.7

EMBANKMENT OF THE LOOP & ECOLOGICAL AREA

5.7.1

As required in condition 2.7(c) of the EP, the bank of the Meander will be re-vegetated. Grass
species such as Imperata cylindrica, Miscanthus floridulus and Panicum maximum will be
planted upon completion of stabilization works. No work would be conducted at the lower
part of the bank of the Meander within the Conservation Area zone. The formation of the
elevated part of the embankment facing the Meander and stone columns will all be
constructed outside the Conservation Area zone.

5.7.2

Apart from planting of grass species, turf removed during the stabilization works will be
stored and will also be used to revegetate the embankment. The roots and seed-bank within
the turf will provide adequate material for the re-generation of vegetation following the
stabilization works. Establishment of vegetation on the embankment will also be accelerated.

5.7.3

The gradient of the embankment facing the Meander should be similar to the existing one
(approximately 1:2.5) whilst the gradient for the internal bund and facing the Loop
development should be approximately 1:2.5. At the northwest embankment, the gradient is
proposed as 1:2 to maximise the reed planting areas. (Figure 4d).

5.8

ACCESS

5.8.1

Steel bar fence will be erected along the northern boundary of the EA interfacing the buffer
planting for control of access between the EA and the development area of the Loop (Figure
6).
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5.8.2

During the construction phase, the fence along the northern boundary, adjacent to the
existing reed marsh outside the EA will incorporate a 30cm gap at the bottom to allow
passage of otters and other mammals. Once the existing reed marsh outside EA is removed
(except the reed marsh to be retained in the Open Space zone), this gap, however, will require
closing to prevent dogs accessing the EA.

5.8.3

The southern boundary of the EA is bordered by the Meander, which will provide a natural
barrier to access by humans. No fence is proposed for this side of the EA so as to maintain
ecological linkage between the Meander, the nearby fishponds at the south and Hoo Hok Wai.

5.8.4

There will be maintenance accesses on the bunds within the EA whilst access gates will also
be provided on the northern boundary facing the Loop development. All the access should
have a sufficient width for either truck commonly used in fishpond area (i.e. width of 4m), or
pedestrians (i.e. width of 2m). Turning heads for vehicles will be constructed on the two ends
of the EA, and at the junctions of internal bunds and outer embankment. Grasscrete will be
applied to the non-vehicular access road surface (2m wide) and vehicular access bund (4 m
wide) at +4mPD level within the Loop to withstand overflow of water after heavy rain while
natural appearance can be maintained.

5.9

BIRDS HIDE
Two bird hides will be constructed within the EA. They will improve accuracy of bird survey
and minimize disturbance of surveyors to wildlife. There is no plan to conduct guided tours
in the EA at this stage but limited guided visit for education purpose may be considered in
the future, provided that the visit would not cause significant disturbance to the EA. The bird
hide will be:⚫
⚫
⚫

5.9.1

Designed as natural appearance as possible (with colour blending with the
environment);
Located near the access road; and
A simple structure accommodating about five visitors.

One bird hide will be provided near the freshwater marsh partition and the other will be near
the partition with reed bed (i.e. RB1). Proposed locations of bird hides are shown in Figure
2. Tentative design is shown in Appendix H & Figure 5. Each bird hide will be about 3m
wide and 2.5m tall.
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6

CONSTRUCTION OF ECOLOGICAL AREA

6.1

WORKS PROGRAMME

6.1.1

The creation of the EA under this Agreement shall be established prior to site formation
works to be carried out under Main Works Package 1 as stipulated in the EP. In accordance
with the EP condition 2.7 (h), the construction works associated with site formation in the
EA shall be carrying out outside dry-season (from November to February next year), in order
to minimise disturbances to migratory birds/water birds (Appendix F). No construction
activities should be carried out before 0900h or after 1700h in order to minimise disturbance
to birds and mammals, including Eurasian Otter.

6.1.2

Under the latest programme, it was scheduled to complete the construction works of the
Advance Works by end 2021. The Advance Works will involve creation of the EA, land
decontamination works, road improvement works, temporary bridge construction works
and temporary noise barrier erection works.

6.2

CONSTRUCTION METHODS

6.2.1

As there are hotspots within the EA, it will be necessary to carry out land decontamination
works before any embankment formation works and excavation works. The contaminated
soil within the hotspots will be excavated out and then be treated by “Solidification /
Stabilisation” method. The proposed contaminated soil excavation sequence will be as
follows:
⚫

⚫

⚫
⚫

⚫
⚫

At each location as set out by surveyors, the clean top soil above the identified
contamination depth would be excavated and transferred to a designated area for
stockpiling.
After the clean top soil is removed, the contaminated soil at the identified contamination
depth would be excavated and transferred to a designated area for treatment. The
contaminated soil should be on heavy-duty impermeable sheeting within the soil
treatment area.
Both the stockpiles of clean top soil and contaminated soil should be fully covered by
impermeable sheeting to prevent dust emission and runoff.
Any free product (if encountered) during excavation should be recovered and drummed
properly and collected by licensed chemical waste collector for proper handling and
treatment.
Closure Assessment should be undertaken to confirm the closure/completion for the
excavation work.
Backfill the excavation with suitable imported or reworked site materials.

6.2.2

Under the design, the EA will be surrounded by embankment with a proposed formation level
of about +6.00mPD so as to provide 1 in 50-year flood protection. The bed levels of reed bed
and freshwater marsh levels will be ranged between +2.45mPD and +2.65mPD in order to
generate a steady water flow over the EA zone.

6.2.3

As the existing ground level of the EA varies around +3mPD, it is necessary to raise and lower
the ground to form the embankment and the reed and freshwater marsh respectively. Pond
mud or, other impermeable materials will be provided on the bottom of the EA to ensure its
water-holding capacity.

6.2.4

Partitions in the EA will be constructed in phases, and construction works will start at the
west side of the EA.

August 2019

22

Black & Veatch

Agreement No. CE 5/2014 (CE)
Development of Lok Ma Chau Loop: Land Decontamination
and Advance Engineering Works – Design and Construction

Ecological Mitigation / Habitat
Creation and Management Plan
184794/B&V/043/EP/Final/Issue 1

6.2.5

On the basis of the EA design, excavation works will be conducted to form the reed bed and
freshwater marsh within the EA. Pumps will be used to temporarily drain the ground water
to ease excavation and site formation. In the meantime, installation of stone columns for the
embankment alongside the Loop will be carried out. After the installation works, the
embankment will be formed by filling up with the excavated materials from the Loop.

6.2.6

In order to minimise disturbance impacts from construction-related activities on the EA, it is
proposed to erect a 3m high olive-green hoarding / fencing system during the creation of the
EA. However, according to the approved EIA report, it is desirable to have no barrier between
the EA and the Meander so as to maintain maximum connectivity. As such, no hoarding/fence
will be placed along the edge of the EA facing the Meander. Instead, a fence along the inner
edge, adjacent to the existing reed marsh, will incorporate a 30cm gap at the bottom to allow
passage of otters and other mammals. Once the existing reed marsh is removed, however,
this gap will be closed to prevent feral dogs accessing the EA.

6.2.7

Mitigation measures listed in Sections 3.1 and 3.2 relevant to the above-mentioned
construction works will be implemented during the construction of the EA.

6.3

CREATION OF REED BED

6.3.1

There will be two establishment periods for the constructed EA, including the “Establishment
Period” and the “Further Establishment Period”. The Establishment Period shall last for 12
months to allow the cultivated rhizome mats transplanted from the nursery to grow/spread
in order to establish a reed bed in the EA. The Further Establishment Period is another 12
months for reed bed growing (i.e., increase stem heights and densities) to maximise the
ecological value as habitats for the primary key species.
Reed Bed Establishment Techniques

6.3.2

Previous reed planting examples worldwide were reviewed and there are different
techniques for reed bed establishment, including direct seeding, transplanting seedlings,
planting cuttings, planting rhizomes, rhizome mat transplants, and planting purchased
seedlings. However, considering the scale of the planting, time and intensity of labour
required, some of these techniques are not preferred, and three options are proposed.

6.3.3

Three options of planting plan of reed bed in the EA will be considered. Whichever option is
employed, reeds in the form of rhizome mats will be separately planted at appropriate
spacing over the partitions. Planting a small patch of reeds in an area with good water level
control will create a source of reed that can spread out through vegetative propagation into
appropriately managed areas. Extent of propagation of reed bed within the EA will be closely
monitored by the contractor during the “Establishment Period”. The necessity of additional
planting will be evaluated by the contractor.
Option 1: Propagation from Existing Reed Bed

6.3.4

The extent of existing reed bed within the Loop is shown in Figure 2. About 1.3ha of these
reed bed falls within the footprint of the EA, and these reed bed will inevitably be impacted
due to the site formation and reprofiling works of the EA. Part of these reed bed within the
footprint of the EA, together with some small isolated patches (outside the EA and future
“Open Space zone”/Amenity Area) in the Loop, could act as a source of reed bed for the EA.
Rhizome mats dug from these reed bed will be planted into a nursery area(s) built in the Loop.
Reed bed cultivated and propagated in the nursery area(s) will then be placed into partitions
for establishment of reed bed in the EA.
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6.3.5

Planting individual seedlings or rhizomes will be labour-intensive and time-consuming.
Hence, cutting reed bed into rhizome mats is recommended, which could reduce damage and
improve survival rate. It also allows large scale planting at nursery area using machinery and
therefore is cost-effective and efficient.

6.3.6

Reed bed planting should be conducted in late winter/early spring (i.e. February – April) to
avoid frost while not missing the growing season. Planting work programme should be well
planned such that digging and placing of each rhizome mat can be completed within the same
day to ensure survival rate.

6.3.7

The reed bed creation in the EA will be carried out in two phases. Rhizome mats dug up from
the Loop or Mai Po Nature Reserve will be placed into a nursery in the Loop. The excavation
works will be carried out using diggers with buckets capable of digging 1m x 1m x 0.5m
rhizome mats. The same equipment will be used to cut the recipient holes. The planted mats
will be allowed for establishment. Water level in the nursery will be maintained at 0.3m.

6.3.8

Reed bed established in the nursery will be planted into the re-profiled partitions of EA.
Water flow should be adjusted such that the soil in the partitions should be moist but not
flooded to prevent desiccation while allowing aeration. Care should be taken not to disturb
the rhizome mats or the profile or compact the soil of the recipient site during planting. When
transported, excavated rhizome mats should not be stacked one on top of the other as this
will damage aerial stems which supply oxygen to the rhizomes.

6.3.9

The rhizome mats should be deposited at 10m intervals, i.e. 100/ha across the partitions for
the proposed reed bed area as recommended in Appendix 12-15 of the approved EIA report.
To plant over 8 ha reedbeds, about 800 rhizome mats are required. Depending on the
condition of the reed bed, it is estimated that the existing 1.3ha reed bed within the EA will
provide roughly about 5,000 – 10,000 1x1m2 mats. Therefore, it is anticipated that the reed
bed within the EA alone can provide sufficient amount of rhizome mats for the turf planting
exercise.

6.3.10

Upon one to two weeks after planting, water level in the partitions for reed bed will be
adjusted gradually up to 0.5m deep to provide the optimal growth condition of reed and
suppress competition from weeds and other vegetation.

6.3.11

The rhizome mats will be allowed for establishment of about 12 months. After the 12-month
establishment period, the turfs will require another 12 months for further establishment for
maximization of ecological value as habitat for reed bed fauna (including the primary key
species). Depending on turf establishment growth performance, the rhizome mat planting
density as described in Section 6.3.9 shall be further reviewed and adjusted accordingly.

6.3.12

Reed bed establishment trial test shall be carried out before reed bed creation in the EA to
examine the success rate of this method. Reed bed relocation to the nursey area shall be
conducted in early stage of construction phase. Should the reed bed establishment trial
testing is unsuccessful due to poor health or low survival after planting, additional reed
seedlings should be sourced from local/commercial suppliers. The exact method of
transplant will depend on the results of the trial.
Option 2: Procurement and Planting of Seedlings

6.3.13

Should the reed pilot trial at nursery area(s) is unsuccessful due to poor health or low survival
after transplanting, or the existing reed bed within the Loop is not enough for reed bed
creation, additional reed seedlings should be sourced from local/commercial suppliers.

6.3.14

Individual pot-grown reeds sourced from a commercial supplier will be planted by hand. The
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nursery will serve as temporary on-site storage for the purchased seedlings as the numbers
of plant involved may be large. There is also a risk of introduction of invasive pest or plant
species for this option.
6.3.15

Similar to turf transplant, the planted reed seedlings will be established in water with a target
water depth of 0.5m. A planting density of 18000 to 28000 seedlings per hectare (0.60 –
0.75m spacing) will be used to ensure faster plant cover. The total number of seedlings
needed will be between 144,000 and 224,000 individual plants, assuming planting for 8ha of
area is required. A contingency stock of up to 30% should be included in the procurement.
In case compensatory planting is required, the planting spacing (0.60 – 0.75m) will be
reviewed and adjusted accordingly.

6.3.16

Planting of seedlings should be conducted in late winter/early spring (February – April) to
avoid frost while not missing the growing season. Water levels in the partitions will be
adjusted to at or just above the soil surface during planting. When planting is completed,
water level will be adjusted to 0.5m to suppress competition of other weeds.
Option 3: Transplanting of rhizome mats from Mai Po Nature Reserve

6.3.17

About 1 to 3 ha of reed bed are subject to vegetation management every year in Mai Po Nature
Reserve as part of the habitat management programme. Subject to agreement of relevant
authority/party, these reed beds at Mai Po Nature Reserve may be considered as source of
rhizome mats. Transplantation of these reed beds in the form of rhizome mats could speedup reed bed establishment. Similar to Option 1, transplantation of reed bed of Mai Po Nature
Reserve could reduce the risk of importing exotic species, unwanted species or pests. Litter
and soil invertebrates that may be of conservation value will also be introduced to the EA.

6.4

CREATION OF FRESHWATER MARSH

6.4.1

Planting works will be carried out at the beginning of growing season when rainfall is more
predictable (i.e., spring or early summer). Prior to planting of submerged and emergent
plants, the areas will be filled with water to the operation levels where possible and allowed
to soak for 48 hours to saturate the soil and allow for soil settlement. The water level is then
drawn down gradually to suitable level for planting. Once planting is completed, the water
level will be raised gradually to the operating levels and maintained within the prescribed
range. The freshwater marsh will rely primarily on rainwater and the Meander as source of
water. The majority of the freshwater marsh will be about 0.5m deep. This should be deep
enough to prevent the entire marsh drying out during the dry season. It will be important to
ensure that during the wet season the marsh areas do not get inundated as this can kill marsh
plants. To enable this water will be distributed between partitions and discharged into
adjacent water bodies through the control weirs and will circulate within the system through
gravity flow. During periods of extreme drought, water may be pumped into the freshwater
marsh from adjacent water bodies, e.g., the Meander.
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7

MANAGEMENT OF ECOLOGICAL AREA

7.1

ESTABLISHMENT PERIOD & FURTHER ESTABLISHMENT PERIOD

7.1.1

Following the substantial completion of construction of EA, there will be a 12-month
establishment period during which the contractor remains responsible for management and
maintenance of the EA prior to handing it over to AFCD. A period of 12-month establishment
will allow for the reed bed transplanted from the nursery to grow/spread in order to
establish a reed bed in the EA, and to test the hydrological regime of the wetland to ensure
that it could function effectively.

7.1.2

During the 12-month establishment period, the contractor will:
•
•
•
•

•
7.1.3

Ensure the water control infrastructure functions as planned;
Monitor and maintain water levels in the EA;
Remove colonising weedy species as needed;
Review and maintain the extent of propagation of transplanted reed bed. At the end of
the establishment period replant vegetation as needed to replace plantings that
die/poorly grow; and
Remove accumulated litter/rubbish as needed

A 12-month further establishment period will be allowed for the growing of the newly
transplanted reed bed to maximise the ecological value (i.e., increase in stem heights and
densities) as habitats for the primary key species and other reed bed fauna. The maintenance
period for hardware (e.g. control weirs, inlet and outlet pipes, bird hides, steel-bar fence) will
also be provided till the end of the further establishment period.
Vegetation Maintenance

7.1.4

Survival of planted or transplanted reed bed, and planted plants in the freshwater marsh will
be monitored during the establishment period.

7.1.5

Weeding will be conducted once every month during wet season and once every two months
during dry season in the establishment period to control the growth of weeds which would
compete with the planted species for water, nutrient and space until the plants are well
established. During the weeding, only exotic weeds and ruderal species should be removed.
Replacement planting for dead plants will also be implemented. Where weeding
/replacement planting is required, water will be drawdown to level required to enable access.
Water Level Maintenance

7.1.6

Water levels of individual partition of the EA will be maintained at desired depths during the
establishment period. Under normal condition, water depth of the planting zone will range
from 0.4m to 0.8m in reed bed and freshwater marsh, while the depth of open water area will
be maintained at a minimum of 1m. Water will be fed from the Meander to freshwater marsh
through the 2 nos. of inlet pipes or by pumping during drought, while excess water will be
discharged out from reed bed (RB4) through 2 nos. of outlet pipes after heavy rain. Water
depths in individual partition of the EA will be monitored by water level gauge weekly.
Desired water levels will be maintained by adjustment of water control weirs or pumping.
Fish Stocking

7.1.7

If stocking of fish to increase the food base of Eurasian Otter is considered necessary, only
small size native fish species should be released. Food base of Eurasian Otter could also be
enhanced by stocking other freshwater fauna (e.g., shrimps, crabs). Stocking of predaceous
fish is not recommended as the released fish might prey on the larvae of amphibians and
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dragonflies. No exotic or predaceous fish (e.g., Tilapia) shall be released to aquatic habitats
of the EA.
7.2

OPERATION STAGE
Vegetation Maintenance

7.2.1

Vegetation management will be required to maintain the desired plant composition and
prevent colonization of unwanted species.

7.2.2

Survivorship of planted plants will be monitored. Replacement planting for dead plants
should be implemented. Reed cutting to maintain reed dominance will be undertaken during
the non-growing season, and will be conducted by rotation, e.g., one partition for each nongrowing season. Where reed cutting is required, water will be drawdown to level required
to enable access.

7.2.3

Maintenance works of vegetation on the island in the freshwater marsh will be kept to
minimal in order to encourage/minimize the disturbance to the utilisation of holt by Eurasian
Otter. Vegetation maintenance works will only be conducted in case of tree falls and
excessive growth of exotic vegetation.

7.2.4

Herbicide will not be used regularly, and will only be used when severe growth of invasive
species occurs.
Water Level Maintenance

7.2.5

Water depths in freshwater marsh and reed bed will be maintained to those in the
establishment period. Water depths in individual partition of the EA will be monitored by
water level gauge weekly.

7.3

LONG-TERM INFRASTRUCTURE MAINTENANCE

7.3.1

Performance of water control system will also be checked weekly. The functioning of water
control system and the valve operation at the inlet/outlet pipes before and after typhoons or
extreme rainfalls will be checked.

7.3.2

Stability of the access road within the EA will be checked and maintained regularly. The
access road will be regularly mown to maintain the accessibility for maintenance works and
monitoring.

7.3.3

As agreed by AFCD and DSD, the slope embankment of EA facing the old Shenzhen River
meander, drainage outlet and box culvert below the northwest embankment will be
maintained by DSD, while the vehicular maintenance access, the slope embankment inside
the EA as well as the inlet/outlet pipe below the southeast embankment will be maintained
by AFCD.

7.3.4

AFCD will carry out maintenance works within the EA for the purpose of ecological
mitigation/enhancement mainly. Further responsibility and arrangement of the proposed
maintenance works/contingency actions between DSD and AFCD will be discussed and
agreed in separate submissions. Before handover of the EA to AFCD, an operation manual
explaining the detailed maintenance and management of all the water control system (e.g.
frequency of checking, when and how to open/close/operate all the pipes and control weirs)
will be prepared and provided.
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7.4

CONTINGENCY PLAN

7.4.1

Contingency actions will be implemented to deal with any of the following events when they
happen:
⚫
⚫
⚫
⚫
⚫

Mass dieback;
Invasion by exotic or other undesirable plant or animal species;
Damage of control weirs;
Pollution of aquatic habitats in the EA (e.g., spillages); and
Flooding of the EA from rainstorm.

Mass dieback
7.4.2

Mass dieback of reed might be caused by disease or pest. Aerial parts of the infested reeds
should be cut and removed. The cleared reed bed will then be submerged with 1 m of water
to suffocate any pest hiding in the rhizomes. Cut aerial parts of reed sprayed with the
horticultural oil. Newly emerged reed shoots from the rhizomes will be examined to ensure
free from infestation as adults of pest might overwinter in the rhizomes. If infection is found
in rhizomes, the reed bed will be plowed to destroy all the remaining rhizomes and the soil
will be exposed to direct sunlight so as to kill any resident pests.
Damage of control weirs

7.4.3

Damage of control weirs will prevent the control of water flow and water level in the
partitions in the EA at required rate. Portable pumps will be used to maintain the flow until
the damage is fixed.
Invasion by exotic or other undesirable plant or animal species

7.4.4

When the cover of exotic or other undesirable plant species (e.g., Mikania) exceeds 10% in a
partition, cutting / weeding will be carried out to remove or limit the coverage.

7.4.5

Red Imported Fire Ant Solenopsis invicta: This non-native highly invasive species is very
aggressive, and may have an impact on ecology and the natural environment. The presence
of mound(s) of this species in the EA will be checked on regular basis. If suspected Red
Imported Fire Ants are discovered, a small quantity can be eliminated by domestic pesticides.
If it is a large colony, pest control companies should be hired to eradicate the pest. Pesticides
will be applied in accordance with the amount indicated on the label of the pesticide product
by staffs wearing appropriate protective clothing.

7.4.6

Feral dog Canis lupus familiaris: Feral dogs are known to prey on wildlife in Hong Kong
(Dahmer 2000). The risk of feral dog issue is not considered significant as no dog was
recorded in the Loop during the infra-red camera survey (which covered 2,256 hours with
42,439 photos taken) under the 10-month pre-construction baseline survey. During the
operation phase, there will be a fence along the northwest boundary facing the Loop which
could prevent feral dogs from entering the EA, while the Meander could still separate the EA
from fishponds and villages as currently. Hence, predation of wildlife by feral dogs is not
considered a serious problem in the EA during the operation phase. As a contingency
measure, in case that dogs are found inside the EA in future, it is recommended that they
should be removed by trapping (Section 12.7.6.2 of EIA Report). Baited dog trap will be
deployed and trapped dogs will be handed over to AFCD. Subject to the future operation,
AFCD shall review the effectiveness of the baited dog trap method.
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Pollution of aquatic habitats in EA
7.4.7

When entry of pollutant into the EA is observed, polluted partition will be isolated from other
partitions in the EA. The control weirs will be closed to ensure no contaminated water will
flow to other partitions. Further entry of pollutant into the EA will be stopped. Appropriate
measures will be taken to remove the pollutant and any adverse ecological effects will be
mitigated and reversed.
Flooding of the EA from rainstorm

7.4.8

Inlet and outlet valves should be closed before and during extreme rainfall so that the flash
water would not enter the EA zone from the Meander. Outlet valves at RB4 shall be opened
after 8 hours to drain the rainwater from the EA zone to the Meander. After the water level
in each cell reaches at +3.25mPD, all inlet and outlet valves shall keep in closed position. All
water control structure should be checked after heavy rainfall or typhoon to ensure no
damage occurs. Any damage found will be repaired.

7.4.9

After typhoon or strong monsoonal signal, condition of trees, if any, will be checked.
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8

MONITORING FOR ECOLOGICAL AREA

8.1

ESTABLISHMENT PERIOD & FURTHER ESTABLISHMENT PERIOD

8.1.1

The 2-year ecological monitoring surveys will be conducted during the establishment period
and further establishment period. The qualified contractor will be appointed by CEDD under
the subject Agreement.
Vegetation Composition

8.1.2

Survivorship and establishment of planted plants in reed bed and freshwater marsh will be
monitored quarterly during the establishment period and further establishment period. 1m
x 1m sampling quadrats will be deployed at the reed bed and marsh to record vegetation
composition, percentage coverage and health conditions of the plant species. Compensatory
planting and weeding will be recommended when necessary.
Mammal

8.1.3

Occurrence of Leopard Cat and Eurasian Otter in the EA will be determined by transect survey
and infrared camera. Transect count will be conducted monthly. All sightings, tracks, and
signs of this species will be actively searched along the survey transects.

8.1.4

Infrared camera will be used to study the occurrence of mammal in the EA, and movement of
mammals (connectivity) between the existing reed bed and the EA. Infrared cameras will be
set up on trees/shrubs, or other suitable structures (such as posts or bird hides, in case no
suitable tree/shrub is available) at each otter holt and resting place as far as practicable, as
well as other locations in the EA (for examples, embankment slope facing the Meander).
Those set up near each resting place in the reed bed partition will collect observations to
draw robust conclusion on the preference on resting places built of wood/rock. Photos taken
by the cameras installed at more accessible locations (e.g., bird hides, embankment slopes)
will be inspected monthly. The infrared camera set on the island in the freshwater marsh
partition and resting places in the reed bed partitions will be checked less frequently due to
difficult access. To monitor movements of mammals between the existing reed bed and the
EA, infrared cameras will be set up at suitable locations along the north side of the fence
during the site formation and establishment period of the EA. This would allow monitoring
of movements of Eurasian Otters and other mammals (including dogs). Once establishment
is complete, the infrared cameras would be used for other monitoring activities associated
with the EA.
Bird

8.1.5

The bird communities in the EA will be monitored. Transect count survey will be conducted
to determine the presence and abundance of the bird species in the EA. The six bird key
species are passage migrants / winter visitors and mainly occur between September and
March. Hence, survey effort will be higher during this period. Transect count survey will be
conducted twice a month between September and March, and once a month during other
time of the year.

8.1.6

Mist-netting surveys will be performed in October and November, as during the preconstruction surveys. Surveys will cover reed bed. Four-panel mist-nets of 30mm mesh size
will be used. Lengths of mist-net erected should be similar to those during the preconstruction surveys. Details of survey methodology will also follow those applied in the
baseline surveys.

8.1.7

In view that all bird key species are migratory species, abundance of these species is subject
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to environmental factors of very broad spatial scale outside Hong Kong, and hence interannual fluctuation in abundance is expected, particularly for small areas like the Loop and
the EA. It would be too ambiguous to use the abundance level estimated from preconstruction surveys as criteria for evaluation of the habitat value of the created reed bed or
establishment of the created reed bed in the EA. The three primary key species (Dusky
Warbler, Black-browed Reed Warbler and Oriental Reed Warbler) were present in the Loop
in relatively higher abundance during the pre-construction survey and are typical inhabitants
of reed bed (Carey et al. 2001, Viney et al. 2005). The presence of these species in the created
reed bed will be considered as sign of establishment of the reed bed.
Herpetofauna
8.1.8

Daytime and nighttime surveys of herpetofauna key species will be conducted monthly
between April and October using transect count method. The survey transect will cover reed
bed and freshwater marsh. During the surveys, a fixed survey route will be walked. Number
of individuals of the key species encountered on the transect will be recorded. Number of
amphibian key species heard will also be recorded. Other herpetofauna species of
conservation importance sighted will be reported.
Dragonfly

8.1.9

Abundance of adult dragonfly can be estimated using transect count method (e.g., Thompson
et al. 2003, Jefferies et al. 2005). Surveys will cover reed bed and freshwater marsh. Transect
survey will be conducted monthly between April and October, when the key species are more
active (Tam et al. 2010). Abundance of adult dragonflies of each species in partition of the
EA will be recorded.
Water Depths

8.1.10

Water depths in freshwater marsh and reed bed will be maintained to desired levels. Water
depths in individual partition of the EA will be monitored by water level gauge weekly.
Water Quality

8.1.11

Water quality in the EA will be monitored monthly. Water sample will be taken from each
partition in the EA on monthly basis. The following parameters will be measured:
⚫
⚫
⚫
⚫
⚫
⚫
⚫
⚫

Temperature;
pH;
Salinity;
Dissolved oxygen;
BOD5;
Nitrate and nitrite;
Ammonia nitrogen; and
Orthophosphate

Sediment Quality
8.1.12

Sediment in each partition will be monitored in early wet season yearly. One sediment
sample will be collected from each partition and sent to a HOKLAS accredited laboratory for
analysis. The following parameters will be monitored:
⚫
⚫
⚫
⚫
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Total phosphorus.

Ecological monitoring surveys during establishment period and further establishment period
is summarized in Table 8-1.
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Summary of Monitoring Surveys during Establishment Period and Further Establishment Period

Items

Monitoring Actions

Frequency

Action Levels

Remarks / Action

Survivorship of planted 1m x 1m sampling quadrats will be Quarterly
plants
deployed at the reed bed and marsh
to record vegetation composition,
percentage coverage and health
conditions of the plant species
recorded.

Dieback >40% of each growth form Compensatory planting will be
recommended
Coverage of exotic species is more
than 10% of partition
Clearance of exotic species will be
implemented

Habitat types,
Visual estimation of habitat types, Quarterly
vegetation composition vegetation composition and cover in
and cover
each partition

Poor survival or growth condition

Weeding will be recommended
when necessary

Mammal key species

Transect survey and infra-red camera Monthly transect count survey to record Absence of the mammal key species Review vegetation management;
the occurrence of Leopard Cat and
Eurasian Otter in the EA;
Review the necessity of food prey
(e.g., fish) stocking;
Monthly check of photos taken by
infrared camera to determine the
Review design and implementation
occurrence of Leopard Cat and Eurasian
of otter holt/den if not colonized;
Otter in the EA. Infrared camera set on
and
the island in the freshwater marsh
partition and resting places in reed
Review of other factor discouraging
bed partitions will be checked less
the colonization of the EA by
frequently
due
to
difficult
Leopard Cat and Eurasian Otter
accessibility.
(e.g., dogs)

Bird key species

Transect survey and mist-netting Transect count will be conducted twice Absence of the three primary key Review vegetation management
survey for the presence of the six bird a month between September to March species
key species
to determine the utilisation of the EA by
the key species;
Mist-netting in October and November Absence of the three primary key
to determine the occurrence of the six species
bird key species in the EA
Transect count will be conducted once a Surveillance only, no limit level
month between April and August to
record the bird species in the EA.

Herpetofauna key
August 2019
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Items

Monitoring Actions

species

surveys to record the abundance of
the key species in the EA

Dragonfly key species

Transect count to record the Monthly between April and October to Absence of the dragonfly key Review vegetation management
occurrence of the key species in the record the occurrence of the dragonfly species
EA
key species in the EA;

Water depth

Monitor the water depth in each Weekly
partition of the EA

<0.4m in planting zones (i.e. 10cm Adjust water level if necessary
lower than desired water depths) Pumping water from the Meander
to the concerned partitions

Water quality

Measure of the following parameters Monthly
in each partition in the EA:

Action Levels of water quality:

⚫
⚫
⚫
⚫
⚫
⚫
⚫

Sediment quality

Frequency

Action Levels

Remarks / Action

species

⚫
⚫
⚫
⚫
⚫
⚫
⚫

pH;
salinity (ppt);
Dissolved oxygen (mg/L);
BOD5 (mg/L);
Nitrate and Nitrite (mg/L);
Ammonia nitrogen (mg/L); and
Orthophosphate (mg/L).

pH: outside 6.0-8.5;
salinity (ppt): >1;
Dissolved oxygen (mg/L): <4;
BOD5 (mg/L): > 20
Nitrate and Nitrite (mg/L): > 5;
Ammonia nitrogen (mg/L): >3; and
Orthophosphate (mg/L): >0.03.

Water quality will be monitored
more closely if action levels exceed;
Contingency plan will be developed
to determine the cause of
deterioration of water quality (e.g.
remove contamination source/
water exchange)”.

These action levels apply to
Establishment
Stage,
Further
Establishment Stage and Operation
Stage, but will be reviewed at the
end of Further Establishment stage,
to confirm if adjustments are
needed for operation phase

Measure of the following parameters Yearly
in each partition in the EA:

Surveillance only, no limit level

Surveillance only, no limit level

Redox potential;
pH;
Total organic carbon;
Total nitrogen; and
Total phosphorus.
* Action will be provided by CEDD’s contractor under AFCD’s instruction/supervision
⚫
⚫
⚫
⚫
⚫
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OPERATION STAGE
Vegetation Composition

8.2.1

Habitat mapping and general vegetation condition of the reed bed and freshwater marsh will
be conducted half-yearly during the operation stage. Since the area of the EA is large
(12.78ha), surveys of habitat mapping and general vegetation condition of the reed bed and
freshwater marsh will be performed using drone. Photos of each partition will be taken for
evaluation of habitat types and coverage, and general vegetation condition. Observations of
drone surveys will be verified by site check. When detailed survey of vegetation composition
and coverage is considered necessary, sampling quadrats will be deployed at specific area.
1m x 1m sampling quadrats will be deployed at the reed bed and marsh to record vegetation
composition, percentage coverage and health conditions of the plant species recorded.
Compensatory planting will be recommended when necessary. Clearance of exotic species
will be implemented when the coverage is more than 10% of partition.
Mammal

8.2.2

Utilisation of the EA by Leopard Cat and Eurasian Otter will be determined by transect survey
and infrared camera. Transect count will be conducted monthly. All sightings, tracks, and
signs of this species will be actively searched along the survey transects.

8.2.3

Infrared camera will be used to study the utilisation of the EA by the two key mammal species.
Infrared cameras will be set up on trees/shrubs, or other suitable structures (such as posts
or bird hides, in case no suitable tree/shrub is available) at each otter holt and resting place
as far as practicable, as well as other locations in the EA. For examples, the island in the
freshwater marsh, embankment slope facing the Meander. Photos taken by the cameras will
be inspected monthly.

8.2.4

The utilisation of otter holts / dens by Eurasian Otter will also be investigated using infrared
camera. Infrared cameras will be set near the entrance of the constructed otter holts / dens.
Photos taken by infrared cameras installed at more accessible locations (e.g., bird hides,
embankment slopes) will be checked monthly. Preference of the resting places built using
different materials by Eurasian Otter will be studied using infrared camera. Those set up near
each resting place in the reed bed partition will collect observations to draw robust
conclusion on the preference on resting places built of wood/rock. The infrared camera set
on the island in the freshwater marsh partition and resting places in reed bed partitions will
be checked less frequently due to difficult access.
Bird

8.2.5

The bird communities in the EA will be monitored. Transect count survey will be conducted
to determine the presence and abundance of the bird species in the EA. The six bird key
species are passage migrants / winter visitors and mainly occur between September and
March. Hence, survey effort will be higher during this period. Transect count survey will be
conducted twice a month between September and March, and once a month during other
time of the year.

8.2.6

Utilisation of the EA as breeding habitat by birds will also be studied. During the surveys,
observed birds will be classified according to their behavior, in line with the criteria in Table
8-2 below:
Table 8-2

Criteria for Breeding Bird Survey

Breeding Status

Observations

A. Present

Species observed in the EA during the breeding season

B. Possible Breeding

Singing male(s) of species known to nest in reed bed or
freshwater marsh observed in the breeding season
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Breeding Status

Observations

C. Probable Breeding

Nesting building, or singing males present on more than one
date in same place, or display

D. Confirmed Breeding

Adults carrying food for juvenile birds or adult feeding juvenile
birds or recently fledged juvenile birds or nest found

Herpetofauna
8.2.7

Daytime and nighttime surveys of herpetofauna key species will be conducted monthly
between April and October using transect count method. The survey transect will cover reed
bed and freshwater marsh. During the surveys, a fixed survey route will be walked. Number
of individuals of the key species encountered on the transect will be recorded. Number of
amphibian key species heard will also be recorded. Other herpetofauna species of
conservation importance sighted will be reported.
Dragonfly

8.2.8

Abundance of adult dragonfly will be estimated using transect count method. Surveys will
cover reed bed and freshwater marsh. Transect survey will be conducted monthly between
April and October, when the key species are more active (Tam et al. 2010). Abundance of
adult dragonflies along the transect will be recorded by habitat.
Water Depths

8.2.9

Water depths in freshwater marsh and reed bed will be maintained to desired level. Water
depths in individual partition of the EA will be monitored by water level gauge weekly.
Water Quality

8.2.10

Water quality in the EA will be monitored monthly during the operation stage. Water sample
will be taken from each partition in the EA on monthly basis. The following parameters will
be measured:
⚫
⚫
⚫
⚫
⚫
⚫
⚫
⚫

Temperature;
pH;
Salinity;
Dissolved oxygen;
BOD5;
Nitrate and nitrite
Ammonia nitrogen; and
Orthophosphate.

Sediment Quality
8.2.11

After Further Establishment Period, regular monitoring of sediment quality is not required.
Instead, sediment quality monitoring will be conducted as an optional monitoring item to be
carried out in response to specific events or circumstances (e.g. following pollution events).
For such ad-hoc sediment monitoring, the method will follow those in the Establishment and
Further Establishment Period, i.e. one sediment sample will be collected from each partition
and sent to a HOKLAS accredited laboratory for analysis, and the following parameters will
be monitored:
⚫
⚫
⚫
⚫
⚫

8.2.12

Oxidation/Reduction (Redox) potential;
pH;
Total organic carbon;
Total nitrogen; and
Total phosphorus.

Ecological monitoring during the operation stage is summarized in Table 8-3.
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Summary of Monitoring Surveys during Operation Stage

Items

Monitoring Actions

Frequency

Action Levels

Habitat mapping and Using drone to take photos of the EA Half yearly
vegetation condition to evaluate habitat types and
coverage, and general vegetation
condition.
Site check will be
undertaken to verify the findings by
drone.

Remarks / Action*

Dieback >40% of each growth form; Compensatory planting will be
recommended when necessary;
Clearance of exotic plants when
coverage > 10% of partition
Weeding will be performed

1m x 1m sampling quadrats will be When detailed vegetation survey is
deployed at the reed bed and marsh considered necessary
to record vegetation composition,
percentage coverage and health
conditions of the plant species
recorded
Mammal key species

Transect survey and infra-red Monthly transect count;
Absence of the mammal key species
camera to record Eurasian Otter
Monthly check of photos taken by
infrared camera. Infrared camera
set on the island in the freshwater
marsh partition and resting places
in reed bed partitions will be
checked less frequently due to
difficult accessibility.

Review vegetation management;
Review the necessity of food prey
(e.g., fish) stocking;
Review design and implementation
of otter holt/den if not colonized;
and
Review
of
other
factors
discouraging the colonization of the
EA by Leopard Cat and Eurasian
Otter (e.g., dogs)

Bird key species

August 2019

Transect count to record the Twice a month between September Absence of the bird key species;
Review vegetation management;
abundance of the six bird key to March, and once a month during
species in each partition in the EA, other time of the year.
No limit level for breeding bird No limit level for breeding bird
and the bird species breed in the EA
species
species
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Items

Monitoring Actions

Frequency

Action Levels

Herpetofauna key
species

Daytime and nighttime transect Monthly between April and October Absence
count surveys to record the
species
abundance of the key species in the
EA

of

Remarks / Action*
herpetofauna

key Review vegetation management

Dragonfly key species Transect count to record the Monthly between April and October Absence of the dragonfly key Review vegetation management
occurrence of the dragonfly key
species
species in the EA
Adjustment of water level
considered necessary

if

Water depths

Monitor the water depth in each Weekly
partition of the EA

<0.4m in planting zones (i.e. 10cm Adjust water level if necessary
lower than desired water depths in Pumping water from the Meander
planting zones
to the concerned partitions

Water quality

Measure
of
the
following Monthly
parameters in each partition in the
EA:

Action Levels of water quality:

⚫
⚫
⚫
⚫
⚫
⚫
⚫
⚫

August 2019

⚫
⚫
⚫
⚫
⚫
⚫
⚫

pH;
salinity (ppt);
Dissolved oxygen (mg/L);
BOD5 (mg/L);
Nitrate and Nitrite (mg/L);
Ammonia nitrogen (mg/L); and
Orthophosphate (mg/L).

pH – outside 6.0-8.5;
salinity (ppt) - >1;
Dissolved oxygen (mg/L) - <4;
BOD5 (mg/L) - > 20
Nitrate and Nitrite (mg/L) - > 5;
Ammonia nitrogen (mg/L) - >3; and
Orthophosphate (mg/L) - >0.03.

Water quality will be monitored
more closely if action levels exceed;
Contingency plan will be developed
to determine the cause of
deterioration of water quality (e.g.
remove contamination source/
water exchange)”.

These action levels apply to
Establishment Period, Further
Establishment
Period
and
Operation Stage, but will be
reviewed at the end of Further
Establishment Period, to confirm if
adjustments are needed for
operation phase
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9

REVIEW OF ECOLOGICAL MITIGATION/HABITAT CREATION AND MANAGEMENT PLAN

9.1

ANNUAL REVIEW OF ECOLOGICAL MITIGATION/HABITAT CREATION AND MANAGEMENT PLAN

9.1.1

Monitoring observations and ecological performance of the EA will be reviewed and
evaluated annually, documented in an annual report. The HCMP will be revised as necessary.

9.2

LIST OF FUTURE ENGINEERING WORKS/RESPONSIBLE PARTIES FOR EA UNDER MAIN WORKS
PACKAGES

9.2.1

There are some engineering works for the EA which should be considered/designed under
the Main Works Package 1 to enhance the function of the EA. Such engineering works include:
-

9.2.2

•

Installation of petrol interceptor, silt traps as well as appropriate traps/filters at the
three proposed drainage outlets to avoid litters/pollutants from discharging into the
EA;

•

Connection of the discharge outlets which will be constructed under the northwest
embankment of EA;

•

Planting of screening trees in the buffer zone immediately adjacent to but outside the
EA along the fencing of the EA facing the Loop;

•

Provision of power supply at each cell to facilitate the operation of the EA;

•

Formation of vehicular access road to connect to the EA;

•

Creation of hydrological connectivity between the EA and the existing reedbed to be
retained at the center of the Loop.

•

The preliminary drainage design for the Loop has been agreed in the P&E study
under Agreement No. CE53/2008 which will be further reviewed;

•

Water pollution control measures and monitoring to ensure that water quality of
drainage runoff from the loop within acceptable level and an emergency bypass
mechanism for preventing polluted water from entering the EA will be further
considered; and

•

Provision of remote monitoring and control system which can allow maintenance
staff to monitor the water level of each partition and control the opening or closing
of the inlet and outlet pipes from a remote office, as far as practicable, will be further
explored.

The design should be agreed with the AFCD at the detailed design stage of the Main Works
Package 1.
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HIGHLIGHT OF THE IMPLEMENTATION MEASURES

10.1.1

This section highlights the key implementation measures at the Loop. Details of the
requirement shall follow the approved EIA report, EM&A manual and EP:
•

Provide unfragmented, managed and undisturbed reed marsh in a 12.78 ha EA to
compensate for the loss of ecological function of the existing reedbed. The EA will be
divided into approximately five cells each with an average size of approximately 2 ha,
separated by internal bunds.

•

Freshwater marsh comprises approximately 4.6% of the total area lost, and it would be
appropriate to provide a similar proportion of this habitat in the final plan for the EA. An
area of 0.75 ha of marsh will be provided.

•

Channels within each cell will facilitate the distribution of water and will be important in
providing habitat for Eurasian Otters and wetland bird species that utilise open water
habitats.

•

Reed marsh areas will be planted with Phragmites already present on-site.

•

A reed marsh nursery will be established at an early stage of the construction of the EA
to provide a nearby source of reeds.

•

Establishment of the EA prior to total clearance of reed marsh in the Loop.

•

Artificial holts suitable for Eurasian Otters will be created at suitable locations, if feasible,
including on vegetated islands in the reed marsh. Early provision of holts is required, in
order to maximise the chances of use and to prevent disturbance to the reed marsh later.

•

Create foraging areas and sites suitable for use as holts or natal dens in the EA and, if
feasible, along strengthened banks of LMC Loop.

•

Erection of 3m high, dull green site boundary fence at a minimum distance of 50m from
existing reed marsh habitat (excluding small patches of reeds). Section of fence between
the existing reed marsh and the EA to have a 30-cm gap at the bottom to maintain
connectivity.

•

Mechanical plant operation restricted to 9am to 5pm.

•

Reduce night-time lighting, light spillage, use green or blue lights where possibly, avoid
uplighting. No lighting shall be directed at the Meander.

•

Strengthening of LMC Loop bank that allows colonisation by dense vegetation.
Reprofiling of bank between the EA and the Meander so as to maintain current profile
and vegetated condition (after regrowth).

•

Capture-and-translocation of herpetofauna species of conservation importance, if any
found.

•

No works within 150m of any natal den in use, or within 30m of any holt.
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1. Background
The proposed development works in the Lok Ma Chau Loop (hereafter the Loop) will cause
loss of 10.96ha of reed bed and 0.5ha of marsh (ARUP 2013). The establishment of an
“Ecological Area” (EA) of approximately 12.78ha in size along the southern fringe of the Loop
as a mitigation measure for the habitat loss was recommended in the EIA report of “EIA
212/2013 Development of Lok Ma Chau Loop” (hereafter Loop EIA). The EA will provide
habitats to 17 key species shown in Table 1 (extracted and modified from Table 12.81 of the
Loop EIA Report).

These key species include mammals, bird, herpetofauna and dragonfly.

The EA will be constructed before the removal of reed bed in the Loop.

According to permit

condition 2.7 of EP-477/2013, an Ecological Mitigation / “Habitat Creation and Management
Plan” (HCMP) should be prepared for the EA.

It was also recommended in the Loop EIA that

a survey programme should be conducted before the commencement of construction works in
the Loop, for verifying the site conditions and also determination of the baseline target level of
key species after the EA is completed.

The recommended survey period covered ten months

of August 2014 to May 2015 (ARUP 2013).
Under the present Project, the scopes cover the construction of the EA, the preparation of
HCMP and also the pre-construction survey. This paper presents the survey results of the preconstruction baseline survey.

Table 1.

Key species for Ecological Area (EA) and their habitat preference
Ecological Area (EA) *

Major Occurrence /

Common names
Active period **

Reed bed

Marsh

+

+

Whole year

+

(+)

Whole year

(+)

(+)

Whole year

Mammals
Eurasian Otter
Lutra lutra
Leopard Cat
Prionailurus bengalensis
Birds
Little Egret
Egretta garzetta
Chinese Penduline Tit

+

Nov – Apr

Remiz consobrinus
Dusky Warbler

+

+

Oct – May

Phylloscopus fuscatus

Ecosystems Ltd.
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Ecological Area (EA) *

Major Occurrence /

Common names
Oriental Reed Warbler

Reed bed

Marsh

+

(+)

Acrocephalus orientalis
Black-browed Reed Warbler

Aug – Nov,
Mar – May

+

+

Acrocephalus bistrigiceps
Pallas’s Grasshopper Warbler

Active period **

Sep – Nov,
Apr – May

+

+

Sep – Oct

+

+

Nov – Apr

+

May – August

+

March – Sep

+

Apr – Oct

+

Apr – Oct

+

Apr – Oct

+

NA

+

Apr – Sep

+

May – Oct

Locustella certhiola
Bluethroat
Luscinia svecica
Herpetofauna
Two-striped Grass Frog
Rana taipehensis
Chinese Bullfrog
Hoplobatrachus chinensis
Common Rat Snake

+

Ptyas mucosus
Dragonfly
Scarlet Basker
Urothemis signata
Ruby Darter
Rhodothemis rufa
Common Evening Hawker
Anaciaeschna jaspidea
Sapphire Flutterer
Rhyothemis triangularis
Coastal Glider
Macrodiplax cora
* Parentheses indicate that the habitat can support the species indicated, but is not the preferred habitat, and
abundances are likely to be lower.
** References: Carey et al. (2001, 2009, 2010, 2011), Chan et al. (2005), Li et al. (2011), Tam et al. (2010), Turnbull
et al. (2007), Welch (2012, 2013, 2014)
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2. Survey Methodology
The survey programme included mapping of reed bed and cover the key species identified in
the Loop EIA (Table 1).

Details of survey methodology are given in the following sections.

Surveys were conducted between August 2014 and June 2015, which covered the period
(August to May) recommended in the Loop EIA.
2.1 Mapping of Reed bed
Locations and coverage of reed bed within the Loop recorded during the EIA stage was
reviewed and updated using latest government aerial photos and drone due to inaccessibility
of most of the Site.

A GoPro HERO 3+ was mounted on a drone (DJI Phantom 2) and flew

over the Loop to take aerial photos at height about 100m. Photos were extracted to counter
check the boundary of reed bed shown in Figures 12.1b – 121d of ARUP (2013) and update as
necessary.

Ground truthing was carried out along the site access as much as possible.

2.2 Mammal
The two mammal species, Eurasian Otter and Leopard Cat, were surveyed using transect count
and infra-red camera.

Survey transects covered marsh, reed bed and abandoned Shenzhen

River meander (Figure 1).

Surveys of Eurasian Otter in the abandoned Shenzhen River

meander were supplemented by vantage points.
Surveys by transect and vantage point counts were carried out in early morning and evening
when Eurasian Otter is most active.

All sightings, tracks, and signs of Eurasian Otter and

Leopard Cat found were recorded.
Infrared camera was be used to survey these two mammal species between March and June
2015.

The model “Bushnell Trophy Cam HD” was used (Figure 2).

Locations of setting

infrared camera are shown in Figures 1.
2.3 Avifauna
Bird communities in reed bed and marsh were surveyed using transect count method and mistnetting.

Transect count was conducted monthly between August 2014 and May 2015.

The survey

transects covered reed bed and marsh (Figure 1). Transect count surveys were carried out
in the morning.

All birds observed visually and/or aurally on transects were identified and their

abundance recorded.
Mist netting surveys were conducted in late October (28th – 30th) and early November (3rd –
Ecosystems Ltd.
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5th) 2014 under a permit issued by AFCD (Appendix 1). The survey period covered the major
Four-panel mist-nets of 30mm mesh

period of occurrence of Pallas’s Grasshopper Warbler.
size were used.
2014.

Total net length open was 432m in October 2014 and 576m in November

Locations of erecting of mist nets are shown in Figure 1.

mist nets were set on two mornings and on one afternoon.

During each trapping period,
During the morning trapping

sessions nets were opened before first light and trapping was carried out for a period of three
hours.

Afternoon trappings were carried out in the last three hours before dusk. The birds

caught will be identified.

Abundance of each species caught will be recorded.

All birds

caught in the mist net were released after identification.

Behavior of birds related to breeding was also recorded.

The recording method was a

simplified version of that used by Sharrock (1976) and is similar to that used in the surveys
done by the Hong Kong Bird Watching Society.

Birds seen will be given grades according to

their behaviour with the criteria listed below (Table 2).
Table 2. Criteria used in the breeding survey.
Grade

Observations

A. Present

Species observed in breeding season

B. Possible breeding

Species observed in breeding season in possible nesting habitat or singing male(s)
present (or breeding calls heard) in breeding season or pair(s) of birds observed in
suitable nesting habitat in breeding season

C. Probable breeding

Nest building or territorial behaviour, like defense for a territory

D. Confirmed breeding

Adult carrying food for juvenile birds or adult feeding juvenile birds or recently fledged
juvenile birds or nest found

2.4 Herpetofauna
Surveys of frogs were conducted between August and October 2014, and in April and May 2015.
Surveys of frog were conducted in the both daytime and evening.

Abundance of target frog

species would be estimated from the number of calling males (Hayek 1994).
Surveys for Common Rat Snake were conducted between August and October 2014, and in
April and May 2015 along transects of mammal and bird surveys.

Number of individuals

encountered on the transect were recorded.
2.5 Dragonfly
Surveys for the key dragonfly species were conducted between August and October 2014, and
in April and May 2015 using transect count method.

Surveys were conducted in afternoon.

Number of individuals of each species encountered on the transect was recorded.
Ecosystems Ltd.
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2.6 Survey Programme
The survey programme within the Loop between August 2014 and June 2015 is shown in Table
3.
Table 3.

Survey Programme
2014
A

S

O

2015
N

D

J

F

M

A

M

J

Mapping of Reed bed
Mammal
Bird
Herpetofauna
Dragonfly

Ecosystems Ltd.
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3. Survey Results
3.1 Mapping of Reed bed
The total area of reed bed in the Loop was 11.1ha. The locations and coverage of reed bed
were similar to those recorded during the EIA stage (Figures 3a & b). The clearance of site
access avoided the reed bed habitat.
3.2 Mammal
Six species of mammal were recorded in reed bed and marsh during the baseline surveys
(Appendix 2) (Figure 4).

The two key species, Eurasian Otter and Leopard Cat, were not

recorded during the surveys.

Apart from Wild Boar, the recorded species were present in low

abundance.

3.3 Avifauna
Sixty-four species of bird were recorded between August 2014 and May 2015: 51 by transect
count and 27 species by mist netting survey (Appendices 3a & 3b) (Figure 5).

These

included six of the seven key species, including Little Egret, Chinese Penduline Tit, Bluethroat,
Oriental Reed Warbler, Dusky Warbler and Black-browed Reed Warbler.

Pallas’s

Grasshopper Warbler was not recorded during either type of survey.
Defense of territories of Yellow-bellied Prinia, Black Drongo and Long-tailed Shrike, and
recently fledged Scaly-breasted Munias were observed in reed bed during the surveys.

These

species are common in Hong Kong, and not considered of conservation importance.

3.4 Herpetofauna
Two species of reptile were recorded in reed bed and marsh during the baseline surveys
(Appendix 4).

Both species are common and widespread in Hong Kong (Chan et al. 2009),

and are considered of low conservation importance.

The key species Common Rat Snake

was not recorded during the surveys.
Seven species of amphibian were recorded in reed bed and marsh during the baseline surveys
(Appendix 4) (Figure 6).

The two key species, Two-striped Grass Frog and Chinese Bullfrog,

were not recorded during the surveys.

3.5 Dragonfly
Twenty-three species of dragonfly were recorded in reed bed and marsh between August 2014
and May 2015 (Appendix 5).
The recorded species included two key species, Coastal Glider Macrodiplax cora and Ruby
Ecosystems Ltd.
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Apart from Blue-spotted Emperor, the recorded species are mostly

abundant / common in Hong Kong.
et al. 2010).

Pre-construction Baseline Survey Report

Blue-spotted Emperor is uncommon in Hong Kong (Tam

Most of the recorded species, including the two key species, were present in low

abundance.

4. Conclusion
The extent of reed bed observed during the baseline survey was similar to that in EIA.
site conditions remained fairly stable since the EIA stage.
relatively free of human disturbance.

The

This is expected as the site is

The conditions in EP-477/2013 and recommendations

in AEIAR176/2013 concerning compensation for reed bed will be followed in the preparation of
HCMP.

Ecosystems Ltd.
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Mammal recorded in the reed bed and marsh in the Loop
Scientific names

Infrared

Direct

Camera

Sighting
2

Japanese Pipistrelle** Pipistrellus abramus

Distribution in Hong Kong *

Very Common
Widely distributed throughout Hong Kong

Javan Mongoose**

4

Herpestes javanicus

Uncommon
Fairly widely distributed in countryside areas in
the New Territories

Wild Boar

Sus scrofa

60

10

Very Common
Very widely distributed in countryside areas
throughout Hong Kong

Small Indian Civet*

Viverricula indica

Very Common

1

Widely distributed in forested areas throughout
Hong Kong, except Lantau Island
Domestic Dog

Canis lupus

5

Common
Widely distributed in urban and countryside
areas throughout Hong Kong

Domestic Ox

Bos taurus

5

Common
Widely

distributed

in

countryside

areas

throughout Hong Kong, except for Hong Kong
Island and northwestern New Territories
* AFCD 2015. AFCD Website (Last Review Date: September 2015).
Fellowes, J.R., Lau, M.W.N., Dudgeon, D., Reels, G.T., Ades, G.W.J., Carey, G.J., Chan, B.P.L., Kendrick, R.C., Lee,
K.S., Leven, M.R., Wilson, K.D.P. and Yu, Y.T. 2002. Wild animals to watch: terrestrial and freshwater fauna of
conservation concern in Hong Kong. Memoirs of the Hong Kong Natural History Society 25, 123-159.
IUCN 2015. The IUCN Red List of Threatened Species. Version 2015-3. http://www.iucnredlist.org
Wang, S. 1998. China Red Data Book of Endangered Animals: Mammalia. Science Press, Beijing.

** protected under WAPO
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Avifauna recorded and total counts in the reed bed and marsh in the Loop
using transect count method between August 2014 and May 2015

Common names

Scientific names

Abundance

Commonness and

Conservation status **

distribution *
Great Cormorant

Phalacrocorax carbo

4

Common winter visitor.

Fellowes et al. (2002): PRC

Widely distributed in coastal
areas throughout Hong
Kong.
Eurasian Bittern

Botaurus stellaris

2

Scarce winter visitor and

Fellowes et al. (2002): LC

passage migrant. Found in
Deep Bay area, Shuen Wan,
Pui O, Sandy Spur.
Yellow bittern

Ixobrychus sinensis

3

Uncommon summer visitor

Fellowes et al. (2002): (LC)

and passage migrant. Found
in Deep Bay area, Chek
Keng, Tai Long Wan.
Little Egret

Egretta garzetta

2

Common resident. Widely

Fellowes et al. (2002): PRC,

distributed in coastal area

(RC)

throughout Hong Kong.
Great Egret

Ardea alba

1

Common resident and winter Fellowes et al. (2002): PRC,
visitor. Widely distributed in

(RC)

Hong Kong.
Grey Heron

Ardea cinerea

2

Common winter visitor.

Fellowes et al. (2002): PRC

Found in Deep Bay area,
Starling Inlet, Kowloon Park,
Cape D'Aguilar.
Purple Heron

Ardea purpurea

3

Uncommon passage migrant. Fellowes et al. (2002): RC
Found in Deep Bay area.

Black-crowned Night Nycticorax
Heron

1

nycticorax

Common resident and winter Fellowes et al. (2002): (LC)
visitor. Widely distributed in
Hong Kong.

Chinese Pond Heron Ardeola bacchus

Eastern Buzzard

Buteo japonicus

3

7

Common resident. Widely

Fellowes et al. (2002): PRC,

distributed in Hong Kong.

(RC)

Common winter visitor.

Cap. 586;

Widely distributed in Hong

Class 2 Protected Animal of

Kong.

China;
CITES: Appendix II
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Common names

Scientific names

Pre-construction Baseline Survey Report

Abundance

Commonness and

Conservation status **

distribution *
Common Kestrel

Black Kite

Falco tinnunculus

Milvus migrans

2

4

Common autumn migrant

Cap. 586;

and winter visitor. Widely

Class 2 Protected Animal of

distributed in Hong Kong

China: CITES: Appendix II;

Common resident and winter Cap. 586;
visitor. Widely distributed in

Class 2 Protected Animal of

Hong Kong.

China;
CITES: Appendix II;
Fellowes et al. (2002): (RC)

Eastern Marsh

Circus spilonotus

1

Harrier

Common winter visitor and

Cap. 586;

passage migrant. Found in

Class 2 Protected Animal of

Deep Bay area, Starling Inlet China;
area, Kadoorie Farm &

CITES: Appendix II

Botanic Garden, Mount

Fellowes et al. (2002): LC

Austin.
Peregrine Falcon

Falco peregrinus

1

Scarce resident and winter

Cap. 586;

visitor. Widely distributed in

Class 2 Protected Animal of

Hong Kong.

China;
CITES: Appendix 1;
Fellowes et al. (2002): LC

Eurasian Hobby

Falco subbuteo

1

Uncommon passage migrant. Cap. 586
Widely distributed in

Class 2 Protected Animal of

marshes, agricultural land

China;

and lightly wooded hills

CITES: Appendix II;
Fellowes et al. (2002): (LC)

Crested

Serpent Spilornis cheela

1

Eagle

Uncommon resident. Widely Cap.586:
distributed in shrublands on

Class 2 Protected Animal of

hillsides throughout Hong

China;

Kong.

CITES: Appendix II;
China

Red

Data

Book:

Vulnerable
Fellowes et al. (2002): (LC)
Green Sandpiper

Tringa ochropus

1

Uncommon passage migrant
and winter visitor. Found in
Deep Bay area, Shuen Wan,
Long Valley, Kam Tin, Shek
Kong, Ho Chung.

Ecosystems Ltd.
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Common names

Scientific names

Pre-construction Baseline Survey Report

Abundance

Commonness and

Conservation status **

distribution *
White-throated

Halcyon smyrnensis

1

Kingfisher

Common resident. Widely

Fellowes et al. (2002): (LC)

distributed in coastal areas
throughout Hong Kong

Black-capped

Halcyon pileata

1

Kingfisher

Common passage migrant

Fellowes et al. (2002): (LC)

and winter visitor. Widely
distributed in coastal areas
throughout Hong Kong.

Barn Swallow

Hirundo rustica

4

Abundant passage migrant
and summer visitor. Widely
distributed in Hong Kong.

Little Swift

Apus nipalensis

21

Abundant spring migrant and
locally common resident.
Widely distributed in Hong
Kong.

Indian Cuckoo

Cuculus micropterus

1

Uncommon summer visitor.
Widely distributed in Hong
Kong.

Chestnut-winged

Clamator

Cuckoo

coromandus

1

Uncommon passage migrant
and summer visitor. Widely
distributed in woodland
throughout Hong Kong.

Asian Koel

Eudynamys

2

scolopaceus
Greater Coucal

Centropus sinensis

Common resident. Widely
distributed in Hong Kong.

3

Common resident. Widely

Class 2 Protected animal of

distributed in Hong Kong.

China;
China

Red

Data

Status:

Vulnerable
Oriental Turtle Dove Streptopelia

1

orientalis

Common winter visitor and
passage migrant. Widely
distributed in Hong Kong.

Spotted Dove

Spilopelia chinensis

1

Abundant resident. Widely
distributed in Hong Kong.

Richard’s Pipit

Anthus richardi

2

Common passage migrant
and winter visitor. Widely
distributed in Hong Kong.

Ecosystems Ltd.
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Common names

Scientific names

Pre-construction Baseline Survey Report

Abundance

Commonness and

Conservation status **

distribution *
Chinese Bulbul

Pycnonotus sinensis

16

Abundant resident. Widely
distributed in Hong Kong.

Long-tailed Shrike

Lanius schach

5

Common resident. Widely
distributed in open areas
throughout Hong Kong.

Cinereous Tit

Parus cinereous

1

Common resident. Widely
distributed in Hong Kong.

Chinese Penduline

Remiz consobrinus

2

Tit

Common passage migrant

Fellowes et al. (2002): RC

and winter visitor. Found in
Deep Bay area, Tai O, Mui
Wo, Long Valley, Luk Keng,
Chek Lap Kok.

Japanese White-eye Zosterops japonicus

9

Abundant resident. Widely
distributed in Hong Kong.

Yellow-bellied Prinia

70

Common resident. Widely

Prinia flaviventris
distributed in Hong Kong.
Plain Prinia

20
Prinia inornata

Common resident. Widely
distributed in grassland
throughout Hong Kong.

Long-tailed Tailorbird Orthotomus sutorius

2

Common resident. Widely
distributed in Hong Kong.

Dusky Warbler

Phylloscopus

25

fuscatus

Common passage migrant
and winter visitor. Widely
distributed in shrubland and
waterside vegetation
throughout Hong Kong.

Pallas’s Warbler

Phylloscopus

3

proregulus

Common winter visitor.
Found in woodland
throughout Hong Kong.

Yellow-browed

Acrocephalus

Warbler

bistrigiceps

7

Common winter visitor.
Found in woodland
throughout Hong Kong.

Black-browed Reed

Acrocephalus

Warbler

bistrigiceps

2

Common passage migrant.
Widely distributed in wetland
areas throughout Hong
Kong.

Ecosystems Ltd.
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Scientific names
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Abundance

Commonness and

Conservation status **

distribution *
Siberian Rubythroat

Luscinia calliope

7

Common passage migrant
and winter visitor. Widely
distributed in Hong Kong.

Scaly-breasted

Lonchura punctulata

17

Common resident. Widely
distributed in Hong Kong

Munia
Black-faced Bunting

Emberiza

5

spodocephala

Common winter visitor and
passage migrant. Widely
distributed in Hong Kong.

Azure-winged

Cyanopica cyanus

2

Magpie

Introduced resident. Found in
Mai Po.

Common Magpie

Pica pica

1

Common resident. Widely
distributed in Hong Kong

Collared Crow

Corvus torquatus

1

Uncommon resident. Found

IUCN: Near-threatened

in Inner Deep Bay area, Nam Fellowes et al. (2002): LC
Chung, Kei Ling Ha, Tai Mei
Tuk, Pok Fu Lam, Chek lap
Kok, Shuen Wan, Lam
Tsuen.
Masked

Garrulax

Laughingthrush

perspicillatus

4

Abundant resident. Widely
distributed in shrubland
throughout Hong Kong.

Stejneger's

Saxicola stejnegeri

8

Stonechat

Common passage migrant
and winter visitor. Widely
distributed in open cultivated
fields throughout Hong Kong.

Black Drongo

Dicrurus

3

macrocercus

Common summer visitor.
Widely distributed in open
area throughout Hong Kong.

White

Shouldered Sturnia sinensis

12

Common passage migrant.

Fellowes et al. (2002): (LC)

Found in Kam Tin, Deep Bay

Starling

area, Po Toi Island, Long
Valley, Victoria Park, Ho
Chung, Ma Tso Lung, Mui
Wo, Lam Tsuen Valley.
Crested Myna

Acridotheres
cristatellus

Ecosystems Ltd.
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* AFCD 2015. AFCD Website (Last Review Date: September 2015).
** AFCD 2015. AFCD Website (Last Review Date: September 2015).
Fellowes, J.R., Lau, M.W.N., Dudgeon, D., Reels, G.T., Ades, G.W.J., Carey, G.J., Chan, B.P.L., Kendrick, R.C., Lee,
K.S., Leven, M.R., Wilson, K.D.P. and Yu, Y.T. 2002. Wild animals to watch: terrestrial and freshwater fauna of
conservation concern in Hong Kong. Memoirs of the Hong Kong Natural History Society 25, 123-159.
IUCN 2015. The IUCN Red List of Threatened Species. Version 2015-3. http://www.iucnredlist.org
Zheng, G.M. and Wang, S. 1998. China Red Data Book of Endangered Animals: Avifauna. Science Press, Beijing.
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Avifauna recorded in the reed bed and marsh in the Loop using mist
netting method in October and November 2014

Common names

Scientific names

Number

Commonness *

Conservation status **

trapped
Greater

Painted- Rostratula

snipe

1

benghalensis

Passage migrant and winter Fellowes et al. (2002): LC
visitor. Found in Ha Tsuen,
Lok Ma Chau, Kam Tin,
Long Valley, Hong Kong
Wetland Park.

Plaintive Cuckoo

Cacomantis

1

merulinus

Uncommon summer visitor.
Widely distributed in open
area throughout Hong Kong.

Greater Coucal

Centropus sinensis

2

Common resident. Widely

Class 2 Protected animal of

distributed in Hong Kong.

China;
China Red Data Status:
Vulnerable

Barn Swallow

Hirundo rustica

1

Abundant passage migrant
and summer visitor. Widely
distributed in Hong Kong.

Red-rumped Swallow Cecropis daurica

8

Uncommon passage
migrant. Widely distributed in
Hong Kong.

Eurasian Wryneck

Jynx torquilla

3

Uncommon passage migrant
and winter visitor. Widely
distributed in Hong Kong.

Chinese Bulbul

Pycnonotus sinensis

1

Abundant resident. Widely
distributed in Hong Kong.

Sooty-headed Bulbul Pycnonotus

3

aurigaster

Uncommon resident. Widely
distributed in open areas
thorughout Hong Kong.

27

Yellow-bellied Prinia

Common resident. Widely

Prinia flaviventris
distributed in Hong Kong.
27

Plain Prinia
Prinia inornata

Common resident. Widely
distributed in grassland
throughout Hong Kong.

Prinia sp

Ecosystems Ltd.
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Common names

Scientific names

Pre-construction Baseline Survey Report

Number

Commonness *

Conservation status **

trapped
Oriental Reed

Acrocephalus

Warbler

orientalis

20

Common passage migrant.
Widely distributed in reed
beds throuhgout Hong Kong

Black-browed Reed

Acrocephalus

Warbler

bistrigiceps

47

Common passage migrant.
Widely distributed in wetland
areas throughout Hong
Kong.

Dusky Warbler

Phylloscopus

182

fuscatus

Common passage migrant
and winter visitor. Widely
distributed in shrubland and
waterside vegetation
throughout Hong Kong.

Zitting Cisticola

Cisticola juncidis

1

Common passage migrant

Fellowes et al. (2002): LC

and winter visitor. Widely
distributed in grassland
throughout Hong Kong.
Lanceolated Warbler Locustella lanceolata

4

Scarce passage migrant.
Widely distributed in Hong
Kong.

Masked

Garrulax

Laughingthrush

perspicillatus

3

Abundant resident. Widely
distributed in shrubland
throughout Hong Kong.

Asian Brown

Muscicapa latirostris

1

Common passage migrant
and winter visitor. Widely

Flycatcher

distributed in Hong Kong.
Grey-backed Thrush Turdus hortulorum

1

Common winter visitor.
Widely distributed in
woodland throughout Hong
Kong.

Siberian Rubythroat

Luscinia calliope

26

Common passage migrant
and winter visitor. Widely
distributed in Hong Kong.

Bluethroat

Luscinia svecica

1

Common passage migrant
and winter visitor. Widely
distributed in wet agricultural

Ecosystems Ltd.

23

Development of Lok Ma Chau Loop

Common names

Scientific names

Pre-construction Baseline Survey Report

Number

Commonness *

Conservation status **

trapped
areas throughout Hong
Kong.
Daurian Redstart

Phoenicurus

3

auroreus

Common winter visitor.
Widely distributed in Hong
Kong.

Stejneger's

Saxicola stejnegeri

16

Common passage migrant
and winter visitor. Widely

Stonechat

distributed in open cultivated
fields throughout Hong
Kong.
White-shouldered

Sturnia sinensis

1

Common passage migrant.

Fellowes et al. (2002): (LC)

Found in Kam Tin, Deep Bay

Starling

area, Po Toi Island, Long
Valley, Victoria Park, Ho
Chung, Ma Tso Lung, Mui
Wo, Lam Tsuen Valley.
Japanese White-eye Zosterops japonicus

1

Abundant resident. Widely
distributed in Hong Kong.

Scaly-breasted

Lonchura punctulata

26

distributed in Hong Kong

Munia
Black-faced Bunting

Common resident. Widely

Emberiza

2

spodocephala

Common winter visitor and
passage migrant. Widely
distributed in Hong Kong.

Chestnut Bunting

Emberiza rutila

1

Common passage migrant.
Widely distributed in
shrubland throughout Hong
Kong.

* AFCD 2015. AFCD Website (Last Review Date: September 2015).
** AFCD 2015. AFCD Website (Last Review Date: September 2015).
Fellowes, J.R., Lau, M.W.N., Dudgeon, D., Reels, G.T., Ades, G.W.J., Carey, G.J., Chan, B.P.L., Kendrick, R.C., Lee,
K.S., Leven, M.R., Wilson, K.D.P. and Yu, Y.T. 2002. Wild animals to watch: terrestrial and freshwater fauna of
conservation concern in Hong Kong. Memoirs of the Hong Kong Natural History Society 25, 123-159.
IUCN 2015. The IUCN Red List of Threatened Species. Version 2015-3. http://www.iucnredlist.org
Zheng, G.M. and Wang, S. 1998. China Red Data Book of Endangered Animals: Avifauna. Science Press, Beijing.
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Herpetofauna recorded in the reed bed and marsh in the Loop

Common names

Scientific names

Relative

Distribution in Hong Kong **

abundance*
Reptile
Long-tailed Skink

Mabuya longicaudata

+

Widely distributed throughout
Hong Kong

Reeves’ Smooth Skink

Scincella reevesii

+

Widely distributed in woodlands
throughout Hong Kong

Amphibian
Asian Common Toad

Bufo melanostictus

++

Widely

distributed

in Hong

Kong.
Spotted Narrow-mouthed Frog Kalophrynus interlineatus

+++

Widely distributed from low to
moderate altitudes in northern
and central New Territories.

Asiatic Painted Frog

Kaloula pulchra

+

Widely

distributed

in Hong

distributed

in Hong

distributed

in Hong

Kong.
Ornate Pigmy Frog

Microhyla fissipes

+

Widely
Kong.

Paddy Frog

Fejervarya limnocharis

+

Widely
Kong.

Gunther's Frog

Rana guentheri

+

Widely distributed throughout
Hong Kong.

Brown Tree Frog

Polypedates megacephalus

+

Widely distributed throughout
Hong Kong.

* Relative abundance: + = < 5 individuals, ++ = 6 – 20 individuals, +++ = 21 – 50 individuals

** AFCD 2015. AFCD Website (Last Review Date: September 2015).
Fellowes, J.R., Lau, M.W.N., Dudgeon, D., Reels, G.T., Ades, G.W.J., Carey, G.J., Chan, B.P.L., Kendrick, R.C., Lee,
K.S., Leven, M.R., Wilson, K.D.P. and Yu, Y.T. 2002. Wild animals to watch: terrestrial and freshwater fauna of
conservation concern in Hong Kong. Memoirs of the Hong Kong Natural History Society 25, 123-159.
IUCN 2015. The IUCN Red List of Threatened Species. Version 2015-3. http://www.iucnredlist.org
Zhao, E.M. 1998. China Red Data Book of Endangered Animals: Amphibia & Reptilia. Science Press, Beijing.
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Dragonfly recorded in the reed bed and marsh in the Loop

Common Name

Scientific Name

Relative

Commonness ** Distribution in Hong Kong **

abundance *
Orange-tailed Midget

Agriocnemis femina

+

Abundant

Widely distribute in disused paddy
fields, marshes, ditches and ponds

Wandering Midget

Agriocnemis pygmaea

+

Common

Widely distribute in marshes and weedy
margins of ponds throughout Hong
Kong

Orange-tailed Sprite

Ceriagrion auranticum

++

Abundant

Widely distribute in ponds and marshes
throughout Hong Kong

Common Bluetail

Ischnura senegalensis

+

Abundant

Widely distribute in all wetland habitats
except fast flowing rivers throughout
Hong Kong

Blue-spotted Emperor

Anax nigrofasciatus

+

Uncommon

Shing Mun Country Park, Tai Po Kau
Nature Reserve, Ma On Shan, Sham
Tseng, Luk Keng and Wu Kau Tang.

Lesser Emperor

Anax parthenope

+

Common

Aberdeen Country Park, Au Tau, Fung
Yuen, Hok Tau Reservoir, Lamma
Island, Lung Tsai Ng Yuen, Sha Lo
Tung, South Lamma, Tung Chung Bay
and Tung Ping Chau

Regal Pond Cruiser

Epophthalmia elegans

+

Common

Widely distribute in reservoirs and large
ponds throughout Hong Kong

Asian Pintail

Acisoma panorpoides

+

Common

Widely distribute in marshes and weedy
ponds throughout Hong Kong

Blue Dasher

Brachydiplax chalybea

+

Common

Widely distribute in marshes and weedy
ponds throughout Hong Kong

Asian Amberwing

Brachythemis contaminata

+

Abundant

Widely distribute in weedy ponds and
sluggish streams

Crimson Darter

Crocothemis servilia

+

Abundant

Widely distribute in cultivated areas,
ponds and marshes throughout the
New Territories

Coastal Glider

Macrodiplax cora

+

Common

Hong Kong Wetland Park, Kam Tin, Lai
Chi Wo, Nim Wan and Luk Keng

Russet Percher

Neurothemis fulvia

+

Common

Widely distribute in cultivated areas and
streams throughout Hong Kong

Ecosystems Ltd.
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Common Name

Scientific Name
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Relative

Commonness ** Distribution in Hong Kong **

abundance *
Common Blue Skimmer

Orthetrum glaucum

+

Abundant

Widely distributed in streams, conduits,
drainage channels, seepages and road
gutters throughout Hong Kong.

Marsh Skimmer

Orthetrum luzonicum

+

Abundant

Widely

distributed

in

abandoned

paddies, marshy swampy and boggy
locations
Greater Blue Skimmer

Orthetrum melania

+

Uncommon

Black’s Link (HK Island), Bride’s Pool,
Kang Mui Tsui, Po Fu Lam Reservoir,
Sam A Tsuen, Sha Lo Tung, Tai Lam
Country Park and Tai Po Kau

Common Red Skimmer

Orthetrum pruinosum

+

Abundant

Widely distribute in slow streams,
ponds, rain puddles and irrigation
conduits

Green Skimmer

Orthetrum sabina

+

Abundant

Widely distribute in all wetland habitats
throughout Hong Kong

Wandering Glider

Pantala flavescens

++

Abundant

Widely distribute in all wetland habitats
throughout Hong Kong

Ruby Darter

Rhodothemis rufa

+

Common

Widely distribute in ponds and marshes
throughout Hong Kong

Variegated Flutterer

Rhyothemis variegata

++

Common

Widely distribute in marshes, ponds
and tanks throughout Hong Kong

Evening Skimmer

Tholymis tillarga

+

Common

Widely distribute in marshes, weedy
ponds and tanks throughout Hong Kong

Dingy Dusk-darter

Zyxomma petiolatum

+

Common

Widely distribute in thick undergrowth,
tree foliage and shady spots near water
courses throughout Hong Kong

* Relative abundance: + = < 10 individuals, ++ = 11 – 50 individuals

** AFCD 2015. AFCD Website (Last Review Date: September 2015).
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6. Figures
Figure 1. Locations of mist netting, infra-red cameras, transects for bird survey and Eurasian
Otter survey

Figure 2 Infra-red Camera

Figure 3a

Selected aerial photos taken using drone

Figure 3b

Coverage of Reed bed in the Loop between August 2014 and June 2015

Figure 4. Selected photos of mammal species recorded by Infra-red Camera

Wild Boar

Wild Boar

Small Indian Civet

Figure 5. Setting up of mist nets and selected photos of bird species trapped by mist nets (* = key species)

Setting up of mist nets

Set up mist nets

Set up mist nets

Oriental Reed Warbler*

Dusky Warbler*

Black-browed Reed Warbler*

Bluethroat*

Greater Painted Snipe

Plaintive Cuckoo

Siberian Rubythroat

Spotted Munia

Yellow-bellied Prinia

Grey-backed Thrush

White-shouldered Starling

Daurian Redstart

Yellow-bellied Prinia

Eurasian Wryneck

Red-vented Bulbul

Figure 6. Selected photos of amphibian species

Brown Tree Frog

Spotted Narrow-mouthed Frog

Asiatic Painted Frog
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Mammals
Eurasian Otter Lutra lutra
Eurasian Otter is highly restricted rane in Hong Kong, and is found in Mai Po, Hoo Hok Wai and nearby
areas. Eurasian Otter forages in water and nests on land, and inhabits terrestrial areas adjacent to
water bodies, such as rivers, lakes, ponds, streams and coastal areas (Shek 2006). Eurasian Otter is
known to utilize artificial holt (ibid.). This species feeds largely on fish and also prey on snakes,
amphibians, waterbirds and crabs (Wang 1998).
Leopard Cat Prionailurus bengalensis
Leopard Cat has a wide distribution in Hong Kong, occurring in a wide range of habitats, from tall
forest to scrub or plantations and sometimes even in villages or suburban areas (Shek 2006). This
species feeds on birds, rats and other small vertebrates (including lizards, amphibians) (Hill and
Phillipps 1981).
Birds
Chinese Penduline Tit Remiz consobrinus
Chinese Penduline Tit is a fairly common passage migrant and winter visitor to the Deep Bay area.
This species is insectivorous and forages almost exclusively in reed marsh (Carey et al. 2001).
Dusky Warbler Phylloscopus fuscatus
Dusky Warbler is common autumn migrant and winter visitor to the Deep Bay area. This species is
widely distributed in waterside vegetation throughout Hong Kong. Dusky Warbler is insectivorous,
and also prey on other small invertebrates (e.g., spiders) (Cheng 1993).
Oriental Reed Warbler Acrocephalus orientalis
Oriental Reed Warbler is a common passage migrant in Hong Kong. This species is widely distributed
in reed beds throuhgout Hong Kong. Oriental Reed Warbler is insectivorous, and also feed on other
small invertebrates (e.g., snails) (Cheng 1993).
Black-browed Reed Warbler Acrocephalus bistrigiceps
Black-browed Reed Warbler is a common passage and rare winter visitor to Hong Kong. This species
favours wetland areas, including reed marsh, fish pond bunds and inactive wet agricultural areas
(Carey et al. 2001).
Pallas’s Grasshopper Warbler Locustella certhiola
Pallas’s Grasshopper Warbler is primarily an autumn passage migrant to Hong Kong, with occasional
winter and spring records. This species occurs in most wetland habitats, but most notably in areas of
abandoned or inactive wet agriculture. Pallas’s Grasshopper Warbler is also found along the bunds of
fishponds (Carey et al. 2001).
Bluethroat Luscinia svecica
Bluethroat is a locally common winter visitor and spring migrant in Hong Kong (Carey et al. 2001).
This species is often found in wet agricultural areas and adjacent freshwater ditches and shrubland,
and also reed beds. Bluethroat mainly feeds on insects (e.g., Curculionidae) (Cheng 1993).
Herpetofauna
Common Rat Snake Ptyas mucosus
Common Rat Snake occurs in a variety of lowland habitats, including agricultural lands, shrubland,
grassland, around ponds and reservoirs, and edge of rural gardens (Karsen et al. 1998). A diurnal
species, it feeds primarily on amphibians, lizards, birds and rodents (Karsen et al. 1998, 黎振昌等
2011).
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Chinese Bullfrog Hoplobatrachus chinensis
Chinese Bullfrog is widely distributed in Lantau Island and New Territories. This species is commonly
found in cultivated lands, ponds, streams and marshes (Chan et al. 2005). During the study of
requirements of breeding habitats by Lau (1998), Chinese Bullfrog was mainly found in permanent or
seasonally-inundated lentic habitats of variable depths with sizes ranged from less than 1m2 to
1000m2. Wetland habitats inhabited by Chinese Bullfrog usually have sloping banks, mud/silt
substrate and hydrophytes (especially emergent forms) (Lau 1998). Submerged litter was scarce in
these wetland habitats. Chinese Bullfrog mainly feed on coleopterans and lepidopterans (黎振昌等
2011).
Two-striped Grass Frog Hylarana taipehensis
Two-striped Grass Frog is distributed in Sai Kung, Tai Lam Country Park, Pat Sin Leng Country Park,
Tai A Chau. This is a lowland species inhabiting ponds, streams and also near cultivated or abandoned
fields (Chan et al. 2005). During the study of requirements of breeding habitats by Lau (1998), Twostriped Grass Frog was found in waterbodies with sizes ranged from less than 10m2 to 1000m2, and
depths 0.11-1m and usually with sloping banks. All sites had mud/silt substrate and moderate to
dense quantities of submerged litter. Emergent hydrophytes dense at all sites. Two-striped Grass
Frog mainly feed on coleopterans and lepidopterans, including thysanopterans, homopterans,
orthopterans and coleopterns (黎振昌等 2011).
Dragonfly
Scarlet Basker Urothemis signata
Scarlet Basker is common in Hong Kong. This species prefers weedy ponds, marshes and slow flowing
streams (Tam et al. 2011). The larvae utilise weedy ponds and marshes (ibid.).
Ruby Darter Rhodothemis rufa
Ruby Darter is common and widespread in Hong Kong. This species utilises marshes and ponds with
dense floating plants (Tam et al. 2011). The larvae utilise ponds with dense floating plants (ibid.).
Common Evening Hawker Anaciaeschna jaspidea
Common Evening Hawker is a common, semi-crepuscular species with populations scattered across
Hong Kong. This species is found in stagnant waters up to 400m a.s.l. (Tam et al. 2011). Common
Evening Hawker feeds close to the ground at dusk and dawn, and found around marshes and wet
lowland agriculture. The larvae are found in vegetation of seasonal ponds (ibid.).
Sapphire Flutterer Rhyothemis triangularis
Sapphire Flutterer is common and widespread in Hong Kong. This species is often found in weedy
ponds, sluggish streams and marshes (Tam et al. 2011). Larvae cling to aquatic plants in weedy ponds
or seasonal marshes (ibid.).
Coastal Glider Macrodiplax cora
Coastal glider is common in Hong Kong. This species is usually found in marshes and ponds with dense
vegetation. Larvae are salt-tolerant and are known to occur in lagoons and estuaries (ibid.).
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Recommendations on Mitigation Measures
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Table C-1 Ecological and Noise Mitigation Measures (EP Condition 2.7 and 2.9) (Items relevant to the subject Assignment are underlined)
EP Requirements
Submission and Measures to Mitigate Ecological Impact

Applicable for Advance Works
Yes

No

Remarks



-

The pre-construction search has been carried
out in November 2018 before the Advance
Works commencement. No otter holts/dens
and herpetofauna species of conservation
concern were identified.



**

Creation and establishment of the EA will be
implemented under the Advance Works.

EP Condition 2.7
To reduce the ecological impact during construction and operation stages of the Project, a series
of ecological mitigation measures shall be implemented as conforming to the relevant information
and recommendations, including those described in Section 12.7 (Ecological Mitigation
Measures), contained in the EIA Report. The key ecological mitigation measures shall include:
(a) conducting pre-construction search for any otter holts/dens and herpetofaunal species of

conservation concern in construction sites, with remedial measures such as setting of no
works area around otter holts/den and translocation of important species identified, if any;

(b) creating and establishing an Ecological Area, approximately 12.78 ha. in size, containing reed

marsh and marsh habitat prior to total clearance of reed marsh in the Loop, including a lowrise building buffer zone of 50m width from the Ecological Area, with appropriate screenplanting;

(c) stabilising the bank of the old Shenzhen River meander of the Loop, approximately 3.5 km

long, including re-vegetation upon completion of the works and various ecological designs,
such as practicability of installation of otter holts and provision of potential feeding area and
spraint locations for otters in the stabilised bank;
(d) creating a 23 m minimum width vegetated setback at the edges of the Loop along the south-

western and north-eastern sections of the meander;
(e) installing 3m-high olive green fence around construction areas to allow or deter different

animal passages where appropriate;

(f) providing (i) permanent compensatory off-site wetland areas; and (ii) construction stage

temporary compensatory off-site wetland areas during various construction stages of the
Project, in advance of any corresponding wetland loss;
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(**Low-rise building buffer zone and screenplanting which will be provided under Main
Works Package 1)


-

The EA design has implemented these
measures.

×

**

**Vegetated setback will be provided under
Main Works Package 1



-

The 3m-high olive green fence has been
provided
progressively
during
the
construction phase of the Advance Works. The
tentative completion date will be on April 2019.

×

**

**Corresponding off-site wetland loss will be
provided under Main Works Package 1
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EP Requirements
Submission and Measures to Mitigate Ecological Impact
(g) providing at least 0.4 ha woodland compensation area by planting trees and shrubs near Horn

Hill, to compensate for the loss of woodland affected by the Western Connection Road (WCR)
and other works of the Project;
(h) carrying out outside dry-season (from November to February next year), the construction

works associated with the site formation in the Ecological Area, stabilization of the bank of
the old Shenzhen River meander, Western Connection Road along Ha Wan Tsuen Road, to
minimise disturbances to migratory birds/water birds;

Applicable for Advance Works
Yes

No

Remarks

×

**

**To be implemented under main Works
Package 1. Advance works is not related to
works for WCR or other works with loss of
woodland



**

Construction works associated with the site
formation in the Ecological Area and
stabilization of the bank of the old Shenzhen
River meander will be carried out from early
Mar 19 to end of Oct 19 in order to minimise
disturbances to migratory birds/water birds.
(** Western Connection Road along Ha Wan
Tsuen Road will be provided under Main
Works Package 1)

(i) using powered mechanical equipment for construction works only during the period 9am to



-

It has been/will be implemented under the
responsible works packages, including the
Advance Works.

(j) prohibiting use of direct lighting on the old Shenzhen River meander and controlling night-



-

It has been/will be implemented under the
responsible works packages, including the
Advance Works.

(k) implementing measures to minimise magnitude of construction runoff and to



-

It has been/will be implemented under the
responsible works packages, including the
Advance Works.



**

Use of opaque noise barriers for the temporary
noise barriers along LMC Road will be
implemented in progress by Advance Works.
The works for noise barriers along Lok Ma
Chau Road will commence from July 2019 and
whole section will be completed by June 2021.

5pm at and near the old Shenzhen River meander and other identified important ecologically
sensitive areas, if any;
time lighting to reduce potential ecological impact;

avoid/minimise the potential impact of spillage events, if any; and
(l) using opaque noise barriers along the proposed roads and using appropriate glass and façade

treatment for buildings in the Loop to minimise the mortality of fast-moving wildlife (e.g.
birds).

(**façade treatment for buildings in the Loop
will be provided under the responsible works
packages.)
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EP Requirements
Submission and Measures to Mitigate Ecological Impact

Applicable for Advance Works
Yes

No



-

The first issue of HCMP has been submitted on
November 2018 under the EP condition 2.7.



-

Lok Ma Chau Road (as shown in Figure 3b).

(b) use of movable noise barriers, noise enclosures and quiet powered mechanical equipment



-

It has been/will be implemented under the
responsible works packages, including the
Advance Works.

(c) concrete lorry mixer(s) shall be operated at least 25 m away from the noise sensitive

×

**

(**It is not under scope of Advance Works. It is
for WCR works).



-

It has been implemented by the responsible
works packages, including the Advance Works.

Four hard copies and two electronic copies of an Ecological Mitigation / Habitat Creation and
Management Plan shall be, at least one month before the commencement of corresponding parts
of the works of the Project, deposited with the Director. The Plan(s) shall show the design details,
locations, implementation programme, maintenance and management schedules, and drawings
in the scale of 1:1,000 or other appropriate scale of the ecological mitigation measures of the
Project. Before submission to the Director, the Plan(s) shall be certified by the ET Leader and
verified by the IEC as conforming to the relevant information and recommendations contained in
the EIA Report. All measures recommended in the finalised submission(s) under this Condition
shall be fully and properly implemented.

Remarks

EP Condition 2.9
To mitigate construction stage noise impact, the following noise mitigation measures shall be
implemented during the construction stage of the Project:
(a) temporary noise barriers shall be installed along the construction access roads to screen the

construction traffic noise and noisy construction activities and equipment during different
construction stages of the Project as described in Table 1 and Figures 2a, 2b, 3a and 3b of this
Permit;
for the noisy construction activities and equipment as described in Table 1 and with
reference to the typical designs as shown in Figure 4 of this Permit;

receivers (NSRs) No. HWTR-6 and HWTR-11 at the Western Connection Road as shown in
Figures 2b and 3b as described in Table 1 of this Permit to avoid exceedance due to
cumulative construction noise; and
(d) no percussive piling nor blasting by explosive shall be implemented in the Project.
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EP Requirements
Submission and Measures to Mitigate Ecological Impact
Table 1 Summary of noise mitigation measures during construction phase (referred in Condition
2.9 of this Permit)

Applicable for Advance Works
Yes

No



-

Remarks
It has been implemented by the responsible
works packages, including the Advance Works.

Mitigation Measures
緩解措施
For the Ecological Area (DP1):
生態區(DP1)：
Use of site hoarding (as temporary noise barriers), movable noise barriers, noise
enclosures and quiet powered mechanical equipment: A movable noise barrier shall be a
barrier with a small-cantilevered upper portion of superficial density not less than 14 kg/m²
on a skid footing with 25 mm thick internal sound absorptive lining. (See Figure 4 of this
Permit for the typical design of movable noise barrier and noise enclosure for reference.)
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Ecological Mitigation Measures on Habitats – Ecological Area (the approved EIA Report) (items relevant to the subject Assignment
are underlined)

Habitat

Impact

Mitigation

Applicable for Advance Works

All habitats
(direct impact)

Habitat loss arising from fly-tipping or
illegal land or pond-filling. Permanent
loss, unquantifiable, severity Low to High,
depending on extent.

Appropriate road markings to ensure that
vehicles cannot stop on ECR (except in
emergency) to access adjacent areas.

No

Reed Marsh (direct impacts)

Permanent loss of 10.96ha in Loop (8.7%
of reed marsh in Deep Bay Area) (High).
Temporary 3-year loss of 0.032ha
wastewater treatment reedbed at LMC
Station (Low to Moderate).
Temporary (18 months) loss of 1.10ha
during construction of ECR underpass
below EA (Moderate).

Provide unfragmented, managed and
undisturbed reed marsh in a 12.78ha
‘Ecological Area’ (EA) to compensate for
the loss of ecological function of the
existing reedbed.
Creation and establishment prior to total
clearance of the reedbed in Loop.
Implement a 50m wide buffer zone
planted with trees and shrubs of
ecological value to screen and minimise
disturbance.
Any buildings in the buffer zone no more
than 14mPD in height (except the
maximum height of on-site STW and
electricity substation are 15 and 25mPD
respectively) and placed in the internal
25m of the 50m wide strip, as part of a
plot ratio of 0.1. Appropriate planting of
taller and denser trees around individual
buildings.
Prior to loss, re-provision of 0.032ha of
reed marsh in Area 7.
Prior to loss arising from construction of
ECR, re-provision of minimum of 1.60ha
of reed marsh in Area 4.

Yes
(only for provision of 12.78 ha EA to
compensate for the loss of ecological
function of existing reedbed)

Reed Marsh
(indirect impacts)

Disturbance to existing reed marsh in
Loop during construction; duration 2
years.

Loop: Erection of 3m high, dull green site
boundary fence at a minimum distance of
50m from existing reed marsh habitat
(excluding small patches of reeds).

Yes
(Loop – EA only)

August 2019

Black & Veatch

Agreement No. CE 5/2014 (CE)
Development of Lok Ma Chau Loop: Land Decontamination
and Advance Engineering Works – Design and Construction
Habitat

Ecological Mitigation / Habitat Creation and
Management Plan
184794/B&V/043/EP/Final/Issue 1

Impact

Mitigation

ECR:
Temporary
(18
months)
disturbance
during
construction
underpass below EA (Low to Moderate).

Section of fence between existing reed
marsh and EA to have a 30-cm gap at
bottom to maintain connectivity.
Establishment of EA prior to reed marsh
clearance.
ECR: Erection of site hoarding and
restriction of working hours to 9am to
5pm.

Marsh
Permanent loss of 0.50ha in Loop (Low to
Moderate).
ECR: permanent loss of 1.18ha at Horn
Hill (Low to Moderate).
ECR: permanent loss of 0.58ha at Ma Tso
Lung (Low to Moderate).
WCR: permanent loss of 0.07ha (Low).
Seasonally Wet Grassland
Permanent loss of 0.19ha at Ma Tso Lung
(Low to Moderate). (Not Advanced
Engineering Works)

EA to include 0.50ha of marsh.
Permanent
off-site
wetland
compensation area to include a minimum
of 2.02ha of marsh.

Yes
(Loop – EA only)

Pond (direct impacts)

WCR: permanent habitat loss of 0.92ha
(Low).
WCR: construction phase (12 months)
habitat loss of 3.51ha (Low to Moderate).
ECR permanent habitat loss 1.99ha
(Moderate).
ECR construction phase habitat loss (36
months) 3.32ha (Moderate).
Direct Link permanent loss 2.28ha (Low
to Moderate).

Provision of managed pond habitat to
enhance ecological value to compensate
for loss.
Creation
and
establishment
of
compensation
areas
prior
to
commencement of substantive works
associated with any element of the
Project for which pond compensation is
required.

No

Pond (indirect impacts)

Permanent disturbance to ponds
adjacent to northeast section of LMC
Meander (Moderate during
both
construction and operation) due to

Erection of 3m high, dull green site
boundary fence to all construction areas
to minimise disturbance to wetland

No

Marsh
and
Seasonally
Grassland (direct impacts)
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Impact

Mitigation

development of Loop. Effective wetland
loss of permanent nature 4.51ha.
WCR construction disturbance (12
months), effective wetland loss of 0.60ha,
Low to Moderate.
ECR construction disturbance (36
months), effective loss 4.87ha, severity
High.
Operational
disturbance
impacts
Moderate to High.

habitats.
Creation of a vegetated setback from
Loop edge of minimum 23m width.
Provision of managed pond habitat to
enhance ecological value to compensate
for disturbance impacts.
Creation and establishment of wetland
compensation
areas
prior
to
commencement of substantive works
associated with any element of the
Project for which pond compensation is
required.
For all elements, construction between
the hours of 9am and 5pm only.
Apart from section under LMC Meander,
wet season work only.
Use of depressed road through fish pond
area and underpass below LMC Meander.

Temporary loss of the top section of
approx. 3,500m of existing natural
vegetation and bank along three sides of
Loop. (Low to Moderate).
Permanent loss of existing vegetation
along southeast section of bank of Loop
along LMC Meander.
Permanent loss of 0.15ha of riparian
vegetation under footprint of WCR (Low).
Permanent loss of 80-160m² of
watercourse due to support(s) for WCR
(Low).
Permanent loss of bank and riparian
vegetation for length of 60m.
Temporary loss (18-24 months) of
riparian vegetation due to construction of

Topping of fill material with soil to allow
re-colonisation by vegetation.
Re-provision of riparian vegetation in
area impacted by construction of ECR
underpass.

Applicable for Advance Works

Yes
(Loop – EA (southeast section of bank of
Loop along LMC Meander) only)
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Mitigation

Applicable for Advance Works

ECR underpass (Low).
Temporary loss of approx. 3,000m² of
LMC Meander riverbed, water column
and riparian vegetation for 18 months
Low.
LMC Meander (indirect impacts)

Run-off during Loop construction
(Moderate to High) and operational
phases (Moderate).
Permanent disturbance impacts during
Loop construction and operational
phases (Moderate).
Permanent disturbance impacts from
WCR construction and operation to
habitat of large waterbirds (Low).
Permanent disturbance impacts from
WCR to habitat of Eurasian Otter during
construction (Low to Medium) and
operation (Low).
ECR construction phase (36 months)
disturbance: Moderate to High.
Permanent ECR Operation phase
disturbance: Low.
ECR construction and operation run-off:
Low.
Hydrological disruption: Low.

Standard measures to minimise run-off
and impacts of spillage events (see
Sections 12.7.2.5 and 12.7.2.6).
Erection of 3m high, dull green site
boundary fence to all construction areas
to minimise disturbance.
No direct lighting on Meander.
Working hours restricted to 9am to 5pm.
Wet season work only in respect of
relevant sections of WCR and ECR (except
for underpass below Meander).
Stabilisation works in areas immediately
alongside Meander to occur in wet
season.

Yes
(Loop – EA only)

Stream south of Lung Hau Road
(indirect impacts)

Run-off from WCR during 12 months of
construction (Moderate) and operation
(Low).

Standard measures to minimise run-off
and impacts of spillage events (see
Sections 12.7.2.5 and 12.7.2.6).

No (Not Advanced Works)

Ping Hang Stream (indirect and
direct impacts)

Potential run-off impacts during ECR
construction phase (up to 3 years, wet
season only) Moderate, and in
operational phase Low to Moderate.
Hydrological
disruption
potentially
Moderate.

Use of viaduct to traverse watercourse.
Standard measures to minimise run-off
and impacts of spillage events (see
Sections 12.7.2.5 and 12.7.2.6).
Erection of 3m high, dull green site
boundary fence to all construction areas

No (Not Advanced Works)
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Impact

Mitigation

Habitat loss Low to Moderate.

to minimise disturbance.

Ma Tso Lung Stream (indirect and
direct impacts)

Hydrological disruption and/or riparian
zone loss of habitat of Moderate severity
due to ECR construction.
ECR construction phase (up to 3 years)
run-off Moderate.
ECR operational phase run-off Low to
Moderate in lower sections.

ECR designed to avoid hydrological
disruption, stream diversion, loss of
riparian zone, including stream bed, and
use of culvert (except one along boundary
fence road functioning as wildlife
underpass).
Standard measures to minimise run-off
and impacts of spillage events (see
Sections 12.7.2.5 and 12.7.2.6).

No

STEMDC
Mitigation
(indirect impacts)

Construction disturbance (24 months)
Low.
Operational disturbance Low.

Mechanised plant working
restricted to 9am to 5pm.

No

Permanent loss of 0.40ha woodland due
to WCR (Low to Moderate).
Permanent loss of 0.70ha woodland and
0.16ha shrubland due to ECR (Low to
Moderate).

Re-provision of 1.3ha via planting of tree
and shrub species in Ecological
Assessment Area near Horn Hill (Ngau
Kok Shan).

No)

Increased
run-off,
sedimentation,
pollution and nutrient levels arising from
various elements of Project (Low to High
depending on nature of event).

Standard measures to minimise run-off
and impacts of spillage events (see
Sections 12.7.2.5 and 12.7.2.6).

No

Wetland

Woodland and shrubland
(direct impacts)

Intertidal areas of
(indirect impacts)

Deep

Bay

Applicable for Advance Works

hours

Remarks:
ECR = Eastern Connection Road; WCR = Western Connection Road.
Related to Advanced Works
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Ecological Mitigation Measures on Species – Ecological Area (EIA Report) (items relevant with the subject Assignment are
underlined)
Species

Large waterbirds

August 2019

Impact

Mitigation

Small numbers may suffer collision
mortality with buildings: Low.

On-site Mitigation
Include in relevant statutory land use plans
guidelines on building design in Section
12.7.6.1.
Reduce night-time lighting, light spillage,
use green or blue lights where possibly,
avoid uplighting.
Implement approx. 150m-wide EA and
buffer zone, reduced building height in
areas nearby.
Use of depressed road and underpass to
traverse fish ponds and LMC Meander.
Mechanical plant operation restricted to
9am to 5pm.
Construction of WCR along Ha Wan Tsuen
Road and ECR at HHW in wet season only,
apart from underpass below Meander.
Construction of ECR and WCR along Ha
Wan Tsuen Rd not to commence before
establishment of EA.
Phasing of construction works to avoid
adjacent work on the following sections: in
the EA, under LMC Meander, through ponds
36-38.
Erection of 3m high, dull green site
boundary fence to all construction areas to
minimise disturbance.
Off-site Mitigation
Creation and establishment of wetland
compensation
areas
prior
to

Permanent fragmentation impact of
buildings in Loop: Very High.
Permanent fragmentation impact of ECR:
Very High
Permanent fragmentation impact of WCR
and Direct Link to LMC Station: High.
Permanent minor cumulative impact on
Long Valley arising from fragmentation
impacts on flight line corridor: Low.

Applicable for Advance Engineering
Works
No
(Not related to the Advance Works
since the EA is not mitigation measure
for Great Cormorant, and Little Egret is
removed from the key species list)
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Mitigation

Applicable for Advance Engineering
Works

commencement of substantive works
associated with any element of the Project
for which wetland compensation is
required.

Other Birds

Eurasian Otter (habitat
impacts)
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Permanent loss of wetland habitat in Loop,
mainly affecting small to medium-sized
waterbirds and passerines Low.
Permanent mortality impacts arising from
collision Moderate, mainly affecting small
to medium-sized birds.
Permanent increase in lighting and glare
on waterbirds and Eurasian Eagle Owl:
Low, due to existing levels of night-time
light in the area.

Provide unfragmented, managed and
undisturbed reed marsh and marsh in a
12.78ha ‘Ecological Area’ (EA) to
compensate for the loss of ecological
function of existing wetland habitats in
Loop.
Road lighting designed to minimise glare or
shine on non-target areas.
Barriers to prevent access to road along
entire length of ECR at Ma Tso Lung and
HHW.

Yes
(Loop – EA only)

Permanent loss of reed marsh in Loop.
Permanent and temporary loss of wetland
habitat associated with ECR and WCR.
Permanent loss of natural bank and
riparian vegetation along topmost part of
bank on 3 sides of LMC Meander for
approximately 3,500m in length.
Loss of approx. 3,000m² of LMC Meander
channel temporarily (18 months) during
construction phase of ECR and
permanently for WCR (80-160m²).
Overall, construction phase impacts
potentially of High severity, while
operation phase impacts of Moderate to
High severity.

On-site Mitigation
Provide unfragmented, managed and
undisturbed reed marsh in a 12.78ha
‘Ecological Area’ (EA) to compensate for the
loss of ecological function of the existing
reedbed.
Creation and establishment of EA prior to
total clearance of the reedbed in Loop.
Create foraging areas and sites suitable for
use as holts or natal dens in EA and, if
feasible, along strengthened banks of Loop.
Strengthening of Loop bank that allows
colonisation by dense vegetation.
Reprofiling of bank between EA and
Meander so as to maintain current profile
and vegetated condition (after regrowth).

Yes
(Loop – EA only)
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Mitigation

Applicable for Advance Engineering
Works

Off-site Mitigation
Creation and establishment of wetland
compensation
areas
prior
to
commencement of substantive works
associated with any element of the Project
for which wetland compensation is
required.

Eurasian Otter (secondary
impacts)
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Disturbance impacts on use of LMC
Meander and nearby wetland habitats at
HHW arising in both construction and
operation phases.
Disturbance impacts from dogs associated
with construction site for duration of
construction period (approx. 13 years).
Secondary impacts on prey species via
deterioration in water quality arising from
construction or operational phase run-off
to LMC Meander.
Fragmentation impacts as a result of road
or bridge construction.
Potential cumulative impacts in relation to
any future development in HHW area.

Mechanical plant operation restricted to
9am to 5pm.
Erection of 3m high, dull green site
boundary fence to all construction areas to
minimise disturbance to wetland habitats
caused by human activity. This includes a
fence around existing reed marsh to
minimise disturbance and prevent access
by dogs.
Provision of 30cm gap at bottom of fence
between current reed marsh and EA/LMC
Meander to maintain connectivity. This gap
to be closed once reed marsh in EA
established.
No lighting directed at Meander.
Standard measures to minimise run-off and
impacts of spillage events (see Sections
12.7.2.5 and 12.7.2.6).
Pre-construction surveys for otter holts or
dens.
No works within 150m of any natal den in
use, or within 30m of any holt.
Restrict access to areas containing holts or
dens.
Implement a 50m wide buffer zone to EA

Yes
(Loop – EA only)
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Mitigation

Applicable for Advance Engineering
Works

planted with trees and shrubs of ecological
value to screen and minimise disturbance.
Measures to prevent dogs from being
brought to construction site and use of
fence to prevent entry of dogs or humans to
EA or existing reed marsh.
Minimum 1m clearance between WCR
bridge over Meander and water surface,
except at times of extreme flooding.
Operation phase vegetated setback from
Loop edge of minimum 23m width.
Operation phase provision of road
underpasses and one overpass for ECR to
facilitate connectivity.
Discourage human access to underpasses
and overpass, and adjacent wetland areas
of ECR.
Use of moveable barriers during creation of
the EA to minimise disturbance to Meander.

Other Mammals
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Construction phase: Moderate due to
potential for disturbance and greater
magnitude of fragmentation impacts.
Operational phase: Low to Moderate in
view of potential fragmentation issues
associated with Eastern Connection Road
through HHW area.

Mechanical plant operation restricted to
9am to 5pm.
Erection of 3m high, dull green site
boundary fence to all construction areas to
minimise disturbance to wetland habitats
caused by human activity.
Provision of 30cm gap at bottom of fence
between current reed marsh and EA/LMC
Meander to maintain connectivity.
Operation phase vegetated setback from
Loop edge of minimum 23m width.
Use fence that allows escape of mammals
from construction sites associated with

Yes
(Loop – EA only)

Black & Veatch

Agreement No. CE 5/2014 (CE)
Development of Lok Ma Chau Loop: Land Decontamination
and Advance Engineering Works – Design and Construction
Species

Impact

Ecological Mitigation / Habitat Creation and
Management Plan
184794/B&V/043/EP/Final/Issue 1
Mitigation

Applicable for Advance Engineering
Works

connection roads.
Operation phase provision of road
underpasses and one overpass for ECR to
facilitate connectivity.
Prevent human access to underpasses and
overpass.
Barriers to prevent access to road along
entire length of ECR at Ma Tso Lung and
HHW.
Construction phase
Two-striped Grass Frog: Moderate due to
habitat loss and fragmentation.
Burmese Python, Chinese Bull Frog and
Chinese Soft-shelled Turtle: Low to
Moderate.
Operation phase
All species: Low to Moderate.

Herpetofauna

August 2019

Prior to construction, search and
translocation of any herpetofauna species
of conservation concern.
Provide unfragmented, managed and
undisturbed reed marsh and marsh in a
12.78ha EA to compensate for the loss of
ecological function of existing habitats in
Loop.
Creation and establishment of EA prior to
total clearance of the reedbed in Loop.
Creation and establishment of wetland
compensation
areas
prior
to
commencement of substantive works
associated with any element of the Project
for which pond compensation is required.
Use fence to prevent access to construction
sites.
Use of viaduct over Ping Hang Stream.
Standard measures to minimise run-off and
impacts of spillage events (see Sections
12.7.2.5 and 12.7.2.6).
Operation phase provision of road
underpasses and one overpass for ECR to

Yes
(Loop – EA only)

Black & Veatch
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Impact

Mitigation

Applicable for Advance Engineering
Works

facilitate connectivity.
Prevent human access to underpasses and
overpass.
Barriers to prevent access to road along
entire length of ECR at Ma Tso Lung and
HHW.
Given rarity, impacts from all sources
combined potentially of Moderate
severity.

Use fence to prevent access to construction
sites.
Standard measures to minimise run-off and
impacts of spillage events (see Sections
12.7.2.5 and 12.7.2.6).
ECR designed to avoid need for stream
diversion or use of culvert in the Ma Tso
Lung area.
Barriers to prevent access to road along
entire length of ECR at Ma Tso Lung and
HHW.

No

Impacts largely Low.
Common Evening Hawker:
Moderate.

On-site Mitigation
Standard measures to minimise run-off and
impacts of spillage events (see Sections
12.7.2.5 and 12.7.2.6).
Provision of mitigation wetland in EA to be
established
prior
to
construction
commencing.

Yes
(Loop – EA only)

Three-banded Box Terrapin

Odonata

Low

to

Butterflies

Impacts of Low severity because small
numbers of common species are affected.

General habitat compensation for wetland
and woodland/shrubland.

No

Rose Bitterling

Construction phase: Moderate.
Operational phase: Low.

Standard measures to minimise run-off and
impacts of spillage events (see Sections
12.7.2.5 and 12.7.2.6).

No

August 2019

Black & Veatch
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Mitigation

Applicable for Advance Engineering
Works

Construction phase: Moderate.
Operational phase: Low to Moderate.

Standard measures to minimise run-off and
impacts of spillage events (see Sections
12.7.2.5 and 12.7.2.6).

No

Paradise Fish

Small Snakehead and
Somanniathelphusa zanklon.

Construction phase: Moderate.
Operational phase: Low to Moderate.

Standard measures to minimise run-off and
impacts of spillage events (see Sections
12.7.2.5 and 12.7.2.6).

No

Remarks:
ECR = Eastern Connection Road; WCR = Western Connection Road.
Related to Advanced Engineering Works

August 2019

Black & Veatch

Agreement No. CE 5/2014 (CE)
Development of Lok Ma Chau Loop: Land Decontamination
and Advance Engineering Works – Design and Construction

Ecological Mitigation / Habitat Creation and
Management Plan
184794/B&V/043/EP/Final/Issue 1

3m-high Olive Green Fence Layout
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CONNECTOR
3m EMBEDMENT DEPTH

OLIVE GREEN NET (NYLON)
MOUNTED ON TUBULAR TUBES
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PROPOSE TEMPORARY 3m HEIGHT OLIVE GREEN FENCE (TYPE B)
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N.T.S
MM

A3

Contract No. YL/2017/03
Development of Lok Man Chau Loop:
Land Decontamination and Advance Engineering Works

Sang Hing -Kuly Joint Venture

Maintenance Procedures for 3m Fencing
Inspection recommendations
Routine inspection, checking and maintenance for the following elements are
recommended:
Item

Parts

Item to Check

Frequency

1

Fixing
connection of
tube connector

Check any loosening screw
bolt and displacement.

Bi-monthly

2

Green Net
(Nylon)

Check any damage on net
surface and replace
immediately.

Monthly

3

Embedment
location of
column tubes

Check for rusting of exposed
column tubes

Quarterly

Remarks: The above parts will be additionally inspected after No.8 typhoon signal
lowered.

1

Agreement No. CE 5/2014 (CE)
Development of Lok Ma Chau Loop: Land Decontamination
and Advance Engineering Works – Design and Construction

Ecological Mitigation / Habitat Creation and
Management Plan
184794/B&V/043/EP/Final/Issue 1

Opaque Noise Barriers Layout

August 2019

Black & Veatch
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Section 3 – Operation and Maintenance Procedures
3.1

Maintenance Procedures

3.1.1

Inspection recommendations
Routine inspection, checking and maintenance for the following elements are
recommended:
Item
1

Parts

Item to Check

Connection screw

Check any loosening

bolt sets

screw bolt sets and

Frequency
Quarterly

displacement.
2

Glazed Panel

Check any damage on

Quarterly

glass surface and replace
3

3.2.2

Footing &

immediately.
Check any damage on

Associated Structure

Noise Barrier

Quarterly

Maintenance Procedure Method
•

NEVER use hard or sharp tools to remove stains or mark, it will
damage the surface of powdered coated casing and glass panel
seriously

•

using water mixed with small proportion of neutral detergent for
removing stains or mark by rub the surface gently and rinse with
clean water to ensure thorough removal of remained detergent

•

NEVER use acid base or ethyl solvent for cleaning purpose as it will
cause the material surface from etching
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Maintenance and Management Schedule for
Opaque Noise Barrier and Olive Green Fence

August 2019

Black & Veatch

Maintenance &Management Schedule for Noise Barrier and Olive Green Fence
Item

Proposed Works

1. Noise Barrier
1A
• Footing & associated structures
• Acrylic noise barrier panel
2. Olive Green Fence
2A
• Posts / struts & associated structures
• Olive green fence

Updated: 9 August 2019

Drawings Ref.

Management
Departments

Maintenance
Departments

SKJV - NB - 01 - 05

CEDD

CEDD

GN/AP/003-A
GN/AP/003-B
YL/2017/03/SITELAYOUT

CEDD

CEDD

Remarks
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Appendix D
Eco-bags Reference Design
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Eco-bags
The advantages and characteristic of the eco-nursery bags:
•

High permeability, drought-resisting and UV-resisting to ensure max survival rate of plantation.

•

biodegradable plant nursery bag which can be melted in water, soil and breathable (no need to
remove the bag to save a lot cost for transplant, packing, growing, moving)

•

convenient to carry and move

•

breathable fabric bag which can let sunlight-transmitting

•

widely used in fruits, vegetables and flowers

Relevant specification on the vegetation bag under the Loop Contract:
•

Vegetation treatment bag, or other equivalent materials, as approved by the Engineer. It is a UVresistant Polyethylene bag with texture opening approx. 2mm x 10mm and filled with Fiber Soil.

•

The particulars of the proposed materials for the vegetation treatment system and establishment
works shall be submitted to the Engineer, not less than 14 days before the commencement of
relevant works.

•

A test report of fiber soil issued within 6 months before the date of use should include details of the
composition and results of test including pH value, moisture content, carbon/nitrogen ratio, dry
density and saturated density.

•

The particulars of the proposed materials and method statement of vegetation treatment system
shall be submitted to the Engineer including species and rate of application of ground cover sprig,
type and rate of application of water retaining agent, fertilizer and bonding agent, details of wire
mesh, binding wire, details of the company employed to carry out the works of vegetation treatment
system.

•

For the testing of vegetation coverage, tests shall be carried out to determine the vegetation
coverage.
1. The tests shall be carried out 90 days after planting. More than 99% of native species e.g.
Imperata cylindrica 大白茅, Miscanthus floridulus 五節芒, Panicum maximum 大黍, Cynodon
dactylon 狗牙根, Paspalum distichum 雙穗雀稗 should be actively grown and healthy.
2. The tests shall be carried out 180 days after planting. All clump of native species e.g. Imperata
cylindrica 大白茅, Miscanthus floridulus 五節芒, Panicum maximum 大黍, Cynodon dactylon 狗牙
根, Paspalum distichum 雙穗雀稗 should have 5 or more active growing tillers produced at the site.
3. The tests shall be carried out 365 days after planting. All clump of native species e.g. Imperata
cylindrica 大白茅, Miscanthus floridulus 五節芒, Panicum maximum 大黍, Cynodon dactylon 狗牙
根, Paspalum distichum 雙穗雀稗 should have 12 or more active growing tillers produced at the
site.

August 2019

Black & Veatch
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Appendix E
Summary of the Water Level Management
of the EA zone

August 2019

Black & Veatch

Agreement No. CE 5/2014(CE)
Development of Lok Ma Chau Loop:
Land Decontamination and Advance Engineering Works - Design and Construction
Summary of Water Level Management
Valve 1
(V1a & V1b)

Freshwater Marsh
(FM)

Reedbed 1
(RB1)

Reedbed 2
(RB2)

Reedbed 3
(RB3)

Reedbed 4
(RB4)

2.65

2.65

2.55

2.45

2.45

1.39

1.39

1.39

1.39

1.39

3.15

3.05

2.95

2.85

3.25

Weir Level
(mPD)

3.15

3.05

2.95

2.85

---

Weir Depth (mm)

500

400

400

400

---

Water Level (mPD)

3.25

3.25

3.25

3.25

3.25

Water Depth in the planting cells (mm)

600

600

700

800

800

Valve 2
(V2a & V2b)

Water level of Existing Meander / Remarks

Design Data

Bed Level
(mPD)
Invert Level of water channel
(mPD)

---

Weir Level
(mPD)

---

Interim Stage (Before Completion of Main Works Package 1)

Case I: Normal Condition

Valve Operation (Open / Close)

Open

Under the interim stage, there is no weir at the downstream of RB4. The weir will be
constructed under MW1 at the box culvert connecting the EA zone and Shenzhen
River.

3.25

Open

Water sourced from the Meander via V1 & V2 and direct rain water

Case II: Extreme Weather Conditions - Drought

Weir Level
(mPD)

3.15

3.05

2.95

2.85

---

Weir Depth (mm)

500

400

400

400

---

Water Level (before pumping) (mPD)

2.00

2.00

2.00

2.00

2.00

0

0

0

0

0

Water Level (after pumping) (mPD)

3.15

3.05

2.95

2.85

2.85

Water Depth in the planting cells (after pumping)
(mm)

500

400

400

400

400

Water Depth with the planting cells (before
pumping) (mm)

Valve Operation (Open / Close)

Close

2.00

Pump is required to feed the EA zone from the Meander. Pumping works at FM, whilst
the works could cease when the water level in RB4 reaches +2.85mPD

Close

Valves should be closed to avoid the water in the Meander going out to the Meander

Case III: Extreme Weather Conditions – Extreme Rainfall

Weir Level
(mPD)

3.15

3.05

2.95

2.85

---

Weir Depth (mm)

500

400

400

400

---

Water Level (mPD)

4.00

4.00

4.00

4.00

4.00

Water Depth with the planting cells (mm)

1350

1350

1450

1550

1550

4 mPD

Valve Operation before / during Rainfall (Open /
Close)

Open

Open

Valve Operation after Rainfall (Open / Close)

Open

Open

Valves can remain open as the normal condition since water will drain from the EA to
the Meander after a few hours.

Operation Stage (After Completion of Main Works Package 1)

Case I: Normal Condition

Weir Level
(mPD)

3.15

3.05

2.95

2.85

3.25

Weir Depth (mm)

500

400

400

400

800

Water Level (mPD)

3.25

3.25

3.25

3.25

3.25

Water Depth with the planting cells (mm)

600

600

700

800

800

Valve Operation (Open / Close)

Close (Open when
average water depth over
the EA lower than 30cm)

3.25

Close

Water sourced from direct rain water, the drainage outfall from the Loop and the
Meander via V1. V1 should be opened when the water depth over the EA zone is lower
than 30cm in average until the water level reaches +3.25mPD.

Case II: Extreme Weather Conditions - Drought

Weir Level
(mPD)

3.15

3.05

2.95

2.85

3.25

Weir Depth (mm)

500

400

400

400

800

Water Level (before pumping) (mPD)

2.00

2.00

2.00

2.00

2.00

Water Depth with the planting cells (before
pumping) (mm)

0.00

0.00

0.00

0.00

0.00

Water Level (after pumping) (mPD)

3.15

3.05

2.95

2.85

3.25

Water Depth in the planting cells (after pumping)
(mm)

500

400

400

400

400

Valve Operation (Open / Close)

Close

2.00

Pump is required to feed the EA zone from the Meander. Pumping works at FM, whilst
the works could cease when the water level in RB4 reaches +2.85mPD.

Close

Valves should be closed to avoid the water in the Meander going out to the Meander.

Case III: Extreme Weather Conditions – Extreme Rainfall

Weir Level
(mPD)

3.15

3.05

2.95

2.85

3.25

Weir Depth (mm)

500

400

400

400

800

Water Level (mPD)

5.20

5.20

5.20

5.20

5.20

Water Depth in the planting cells (mm)

2550

2550

2650

2750

2750

5.20

Valve Operation before / during Rainfall (Open /
Close)

Close

Close

Valves should be closed before and during extreme rainfall so that the flash water
would not enter the EA zone from the Meander

Valve Operation after Rainfall (Open / Close)

Close

Close

To expedite the water flow out of the EA, V2 may be opened after a few hours to drain
the stored rain water from the EA zone to the Meander. After the water level in each
cell reaches at +3.25mPD, the valve operation should follow the normal condition.

Notes:
1. Freshwater Marsh is the cell to be located at the most northern end of the EA Zone.
2. Reedbed 1 to 4 are cells to be located from the north just next to the FM to the south.
3. Valve 1 is the proposed valve to be connected between the FW and the meander
4. Valve 2 is the proposed valve to be connected between the RB4 and the meander.
5: Weir level represent the level of the top of weir.
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APPENDIX F
Anticipated Construction Programme
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Development of Lok Ma Chau Loop: Land Decontamination and Advance Engineering Works - D&C
Detailed Construction Programme

Pre-construction Works / Tasks
A

Submission of Ecological Mitigation / Habitat Creation and
Management Plan

At least 1 month before commencement of
construction in accordance with EP's condition 2.7

B

Submission of Landscape Plan

At least 1 month before commencement of
construction in accordance with EP's condition 2.8

C

Submission of Emergency Contingency Plan

At least 1 month before commencement of
construction in accordance with EP's condition
2.11

D

Submission of Land Contamination Re-appraisal Report

At least 1 month before commencement of
construction in accordance with EP's condition
2.15

Commencement of Works
0

Award of Contract

22-Jun-2018

1

Notification of Commencement Date of Construction to EPD

At least 1 month before commencement of
construction in accordance with EP's condition
1.12

2

Establishment of Environmental Team (ET)

At least 1 month before commencement of
construction in accordance with EP's condition 2.1

3

Establishment of Independent Environmental Checker (IEC)

At least 1 month before commencement of
construction in accordance with EP's condition 2.2

4

Notification of the management organisation of the main
construction companies to EPD

At least 1 month before commencement of
construction in accordance with EP's condition 2.3

5

Deposit a detailed works schedule with EPD

At least 1 month before commencement of
construction in accordance with EP's condition 2.5

6

Deposit a detailed location and layout plans with EPD

At least 1 month before commencement of
construction in accordance with EP's condition 2.6

7

Pre-construction Ecological Survey

At least 1 month before commencement of
construction in accordance with EP's condition
2.7(a)

8

Submission of Environmental Baseline EM&A Report

At least 1 month before commencement of
construction in accordance with EP's condition 3.3

9

Commencement of Construction Works

21-Dec-2018

---

Within 6 weeks after commencement of
construction in accordance with EP's condition 4.2

10 Setup of Dedicated Project Website

Land Decontamination
11 Excavation of Contaminated Soil

21-Dec-2018

22-Jun-2019

6

12 Setting up of De-contamination Plant & Stockpile

21-Dec-2018

22-Jun-2019

6

13 De-contamintion / Treatment of Excavated Materials

5-Feb-2019

7-Jun-2020

16

14 Construction of Temporary Vehiclar Bridge across Meander

21-Dec-2018

21-Jun-2019

6

15 Ha Wan Tuen Road Interim Improvement Works

21-Dec-2018

21-Jun-2021

30

16 Setting up of Reedbed Planting

21-Dec-2018

20-Mar-2019

3

17 Nursery Planting within the Loop for EA Creation

21-Dec-2018

20-Dec-2019

12

18 Establishment of Reedbed in Reprofiled Partitions

21-Mar-2019

20-Mar-2020

12

19 Creation of EA Zone in stages

21-Mar-2019

20-Dec-2019

9

20-Aug-2019

19-Jun-2020

10

21 Establishment of Reedbed in EA Zone

20-Jun-2020

21-Jun-2021

12

22 Further Establishment of EA Zone

22-Jun-2021

21-Jun-2022

12

22 Temporary Drainage Works

21-Dec-2018

22-Mar-2020

15

23 Erection of Temporary Noise Barrier (In phases)

1-Jun-2019

31-May-2021

24

21-Dec-2020

21-Dec-2021

12

21-Jun-2021

---

Provision of Construction Access

Ecological Area Zone

Note (V)

of Reedbed from Nursery Areas to EA Zone
20 Tranplantation
(vii)

Note

Advance Works for Site Formation

Completion of Contract
24 Preparation of As-built Drawings & O&M Manual
25 Substantial Completion of Works
26 Maintenance Period for Hardware (i.e. control weir, pipes, bird
hides, steel-bar fence and etc.)

22-Jun-2021

21-Jun-2022

12

27 Finalisation of Accounts

22-Jun-2021

28-Jun-2022

12
Time to be granted:

Legends:

/
Key Activity

Time Bar
Milestone

Notes:

i). Construction Contract is anticipted to be awarded in Jun 2018 for works completion by Jul 2022 (with 12 months maintenance period incorporated)
ii). Construction works is anticipated to commence in Dec 2018 since the first 6 months will be required to submit the necessary documents to EPD before the works commencement
iii). Contractor's submissions required under the Contract are not included in this Programme.
iv). All submissions required under the EP shall be certified by the ET Leader and verified by the IEC as conforming to the relevant information and recommedations contained in the EIA Report.
v). No excavation works, site formation works nor bank stabilisation works of the meander will be allowed within EA zone during dry-season (i.e. from Nov to Feb next year).
vi). Construction of the temporary bridge over the meander should be carried out in dry-season.
vii). Transplanting works is recommended to be carried out in late winter / early spring (i.e. Feb - Apr).
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APPENDIX G
Designs of Otter Holt and
Otter Resting Sites

August 2019

Black & Veatch

No.3

RB3

Deep Water
Channel

Reedbed

No.2

RB2

Re-surfacing

** Otter Holt: “log pile holts” - within freshwater marsh and “pipe and chamber holt” internal and external embankments of the EA (both need to provide multiple exit/entrance).

RB4

* Otter Resting Site : wooden or boulder type

Old Shenzhen River Meander

No.4

Maintenance
Access

Drainage Outlet
to Shenzhen River

Otter Resting Site*

Otter Holt**

Control Weir

Designs of Otter Holt and Otter Resting Sites

No.1

Old Shenzhen River Meander

RB1

Inlet
Point

Wooden Type Boulder Type Indicative Figure ONLY

Open
Water Area

Bird Hide

Island

Freshwater
Marsh

SOIL

MIN. 2000mm

NATURAL
BOULDER

A

A

+2.55 / +2.45 mPD

TYPE A - BOULDER TYPE
N.T.S

MIN. 2000mm

SECTION A-A
N.T.S

PROPOSED OTTER RESTING SITE (SHEET 1 OF 2)
FOR REFERENCE ONLY. DETAILS ARE SUBJECT TO FURTHER DESIGN

MIN. 1000mm

NATURAL
BOULDER

SOIL
300 ~ 500mm

NATURAL
NORMAL
WATER LEVEL BOULDER

+2.55 /C+2.45 mPD

ARTIFICIAL WOOD
CLIMBING BOARD
MIN. 1000mm

ARTIFICIAL WOOD PLATFORM
MIN. 2000mm

B

B

MIN. 2000mm

ARTIFICIAL WOOD
CLIMBING BOARD
MIN. 1000mm

+2.65 / +2.45 mPD

TYPE B - WOODEN TYPE
N.T.S

MIN. 2000mm

MAX. 45°

MAX. 45°
MIN. 1000mm

ARTIFICIAL WOOD
CLIMBING BOARD

NORMAL
WATER LEVEL

ARTIFICIAL WOOD
PLATFORM

SECTION B-B
N.T.S

PROPOSED OTTER RESTING SITE (SHEET 2 OF 2)
FOR REFERENCE ONLY. DETAILS ARE SUBJECT TO FURTHER DESIGN

+2.65 / C+2.45 mPD
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Designs of Otter Holt
Log Pile Holt (Source: http://www.conservationgroups.org.uk/article/building-an-otter-holt/)

August 2019

Black & Veatch
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Pipe and Chamber Holt

Source: http://www.otter.org/

August 2019

http://www.snh.org.uk/publications/online/wildlife/otters/mitigation.asp

Black & Veatch
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APPENDIX H
Bird Hide Design Reference Photos

August 2019

Black & Veatch
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(Source: http://my.greenpark.co.uk/wildlife-and-environment/bird-hide/)

(Source: http://friendsofulley.com/russell-howes-bird-hide/)

August 2019

Black & Veatch

